DESCRI PTI ON EXCREMENT DETECTI ON SENSOR Techni cal
Field [0001] The present invention relates to an
excrenent detection sensor for detecting urination
and faeces. Background Art [0002] Generally, there is
known a water content detection sensor for detecting
presence or generation of water content at a tine when
the water content or water adheres between

el ectrodes, and then, BF%@WI furrent passes(for
L1 era?

exanpl e, refer to Paten ure 1,2,3). Such water

content det ecm DRfFEC ndaN §Eﬁsf an

excrenent recelver, a diaper a so on, and when the
TedBhR ent adheres between the el ectrodes by the
urination, for exanple, the el ectrodes are
[Oqﬁiyt-circuited and the wurination is thereby
et'ected. [0003] Moreover, there is also known an
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excrenent recelrver or a saucer T nser

deggﬁmgﬂgntd}fd HdAg received in the saucer is

a vacuum punp every tinme when the urination
Ba (for exanple, refer to Patent Literature

E%ggf%g% Patent Literature 1: JP-63-290950 Patent
[Oddé]er ature 2: JP-2000-19136

Generally, : there is known 'a water content detection sensor for
detecting presence or generation of water content at a time when the
water content or water adheres between electrodes, and then, electric
current passes(for example, refer to Patent Literature 1,2,3). Such water
content detection sensors are utilized for an excrement receiver, a diaper
and so on, and when the water content adheres between the electrodes by
the urination, for example, the electrodes are short-circuited and the
urination is thereby detected.

[0003]

Moreover, there is also known an urine-gathering system in which the
~ urine is received by an excrement receiver or a saucer inserted in a diaper,
and the urine received in the saucer is sucked by a vacuum pump every
time when the urination is detected(for example, refer to Patent Literature
4).

[0004]

Patent Literature 1: JP-63-2900950
Patent Literature 2: JP-2000-19136
Patent Literature 3: JP-2002-82080



Patent therature 3: JP 2002 82080 1 Patent therature
4: JP-2004-267517 Disclosure of the I nvention

Probl ens to be Solved by the Invention [0005] As the
conventi onal water content detection sensor is
provided with only a pair of electrodes, it is
difficult to discrimnate whether either one of
evacuation or urination is detected. In the use of
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excrenent recerver or diaper of the type of
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vacuum pu d"component of the evacuation,
[0 ]ch may result in dlfflculty of recovering the
uri'ne. [0006] In addi tion, in the conventional water
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In addition, in the conventional water content detection sensor, an
electrical potential is caused between electrodes, and when an electric
current passes between the electrodes by the adhesion of the water
content therebetween, a signal announcing the generation of the urination
is merely outputted, so that it is difficult to discriminate quality or
condition of the electrodes themselves. Because of this reason, there may
cause a case such that no signal is generated due to defect of the
electrodes in spite of the adhesion of the water content between the
electrodes, and hence, the generation of the urination or presence of the
urine cannot be detected, thus being inconvenient.

[0007]
Furthermore, when the conventional water content detection

sensor is utilized for the detection of the urination in the diaper, if the



[ 0007] Furthernore, when the conventional water

content detection sensor is utilized for the

detection of the urination in the diaper, if the 2

urination is detected at plural tines, resistances nay

be changed as tine elapses, which may result in

erroneous operation of the detection sensor. [0008]

Accordi ngly, an object of the present invention is to
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urine introduction ports(8) correlating at |east one
pair o conductors(1,2) and faeces introduction
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j;ne i ntroduction ports(8), the one pair of the
[O%%@rlductors(l, 2) are

The above and other objects can be achieved accordihg to the

present invention by providing an excrement detection sensor comprising;

two pairs of conductors(1,2,3,4) extending in parallel with each
other;

a carrier body(6) on which the conductors are formed; and

a coating body(7) covering the conductors with the conductors
being disposed between the carrier body(6) and the coating body,

wherein either one of the carrier body and the coating body(7) is
formed with urine introduction ports(8) correlating at least one pair of
conductors(1,2) and faeces introduction ports(9) correlating another one
pair of conductors(3,4}, in which when urine enters into the wurine
introduction ports(8), the one pair of the conductors(1,2) are
short-circuited and when faeces enters into the faeces introduction
ports(9), the another one pair of the conductors(3,4) are short-circuited.
[0010]

In preferred embodiments, the following subject features may be



short-circuited and when faeces enters into the faeces
introduction ports(9), the another one pair of the
conductors(3,4) are short-circuited. [0010] In
preferred enbodi nents, the foll ow ng subject features
may be 3 attained. That is, either one or another
pai r of conductors(1,2) nmay be connected through a
hi gh resi stance conductor(14) having a resistance
attahegr than that of the paired conductors(1,2). An
urine passing hole(15) may be forned so as to
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The carrier body(6) or coating body(7) formed with the urine
introduction ports(8) may be formed as a lamination body composed of
printing ink layers including at least one layer(7b) formed of urine resist
ink. The lamination body may include at least one layer(7a) of solvent
resist ink disposed between the urine resist ink layer(7b) and the
conductors(1,2,3,4,14). The wurine resist ink may be an urethane
combined ink of polyester polyal and isocyanate or a UV hardened resin
ink. The solvent resist ink may be polyester resin ink.

[0011]
The conductors(l,2,3,4,14) may be printed with conductive ink

including only of conductive carbon as conductive material.

Effects of the Invention

[0012]



[0011] The conductors(1,2,3,4,14) may be printed with
conductive ink including only of conductive carbon as
conductive material. Effects of the Invention [0012]
4 According to the excrenent detection sensor of the
present invention of the characters nentioned above,
The two pairs of conductors(1l,2,3,4) are forned
between a carrier body(6) and a coating body(7) both
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distinctively detected. Therefore, even in a case where the excrement
detection sensor is applied to an excrement receiver(17) for recovering the
urine by using a saucer(16) or to a diaper, the clogging, due to the faeces,
of the tube(18) of a suction machine such as vacuum pump for recovering
the urine can be effectively prevented, and hence, the urine can be
recovered in plural times.

[0013]

Furthermore, according to the present invention, when the paired
conductors(1,2) are connected through a high resistance conductor(14)
having a resistance higher than that of the paired conductors, an electric
current passes between the conductors(1,2) through the high resistance
conductor(14)}, so that the quality of the conductors(1,2) can be confirmed
and the urination and evacuation can be thereby exactly detected.

[0014]

In addition, according to the present invention, the coating body(7)



conductors(1,2) are connected through a high

resi stance conductor(14) having a resistance higher
than that of the paired conductors, an electric
current passes between the conductors(1,2) through the
hi gh resi stance conductor(14), so that the quality of
the conductors(1,2) can be confirnmed and the
urinati on and evacuati on can be thereby exactly
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of an excrenent detection sensor according to a first
enbodi nent of the present invention; Fig. 2 is an

Briekbé%ﬁ;ﬁ%%%%fé:ﬁ%ﬁﬂ%%fs t he excrement detection

Senso 3 is a plan view show ng a
[OCﬁ{g cuit portion; Fig. 4 is a sectional view taken
aéngthelinelV—lVin Fig. 1, Fig. 5is a sectional

v Ul AR e Vi o i Bl S Bcknensor

acgcfe{tg‘frgé igg % rﬁr%? %&%ﬂclﬁ%ﬁeﬁtd&f "He tp?‘e@er%teﬁ%g%ﬁ(eaﬂ? odi ment  of

Fig. 2 is an illustrated rear view of the excrement detection sensor
of Fig. 1;

Fig. 3 is a plan view showing a circuit portion;

Fig. 4 is a sectional view taken along the line IV-IV in Fig. 1;

Fig. 5 is a sectional view taken along the line V-V in Fig. 1;

Fig. 6 is a plan view of a circuit portion of an excrement detection
sensor according to a second embodiment of the present invention;

Fig. 7 is a plan view of a circuit portion of an excrement detection
sensor according to a third embodiment of the present invention;

Fig. 8 is a sectional view, like Fig. 4, of an excrement detection
sensor according to a fourth embodiment of the present invention;

Fig. 9 is a sectional view, like Fig. 5, of an excrement detection
sensor according to a fourth embodiment of the present invention;

Fig. 10 is a conceptual view showing a used example of the

excrement detection sensor according to the present invention.



Fig. 7is a plan view of a circuit portion of an
excrenent detection sensor according to a third
enbodi ment of the present invention; Fig. 8 is a

sectional view, like Fig. 4, of an excrenment detection
sensor according to a fourth enbodi nent of the present
invention; Fig. 9 is a sectional view, like Fig. 5, of

an excrenment detection sensor according to a fourth
EGIRAGLBR Yy FlfeldhoRIESERY | nvention: Fig. 10 is a
onceptual view SﬁOWI ng a used exanple of the
[06%6 enent detection sensor according to the present
I nvention. 6 Explanation of Reference Nuneral [0016]
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[First Embodiment]

With reference to Figs. 1 to 5, in an excrement detection sensor 5
of this embodiment, two pairs of conductors 1, 2 and 3, 4 extending in
parallel are sandwiched between a carrier body 6 and a coating body 7,
both having water-proof property and insulating property. The coating
body 7 is formed with an urine introduction port 8 correlating at least one
pair of conductors 1 and 2, and a faeces introduction port 9 correlating
the other pair of conductors 3 and 4, and when the urine A enters into the
urine introduction port 8, the one pair of conductors 1 and 2 is
short-circuited, and on the other hand, when the faeces B enters into the
faeces introduction port 9, the other pair of conductors 3 and 4 are
short-circuited.

[0018]
The carrier body 6 carries the entire structure of the excrement

detection sensor 5 of this embodiment and has a belt-like shape which is



pair of conductors 1 and 2, and a faeces introduction
port 9 correlating the other pair of conductors 3 and
4, and when the urine A enters into the wurine

i ntroduction port 8, the one pair of conductors 1 and
2 is short-circuited, and on the other hand, when the
faeces B enters into the faeces introduction port 9,
the other pair of conductors 3 and 4 are
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[0019]

A positioning hole 12 for connecting the carrier body 6 to a
connector 11 shown in Fig. 10 is formed, as occasion demands, to a base
end of the carrier body 6. A cutout 13 and/or marker 30 may be provided,
as occasion demands, for discriminating or showing positional
relationship between the excrement detection sensor 5 and the connector
11.

[0020]

The two pairs of conductors 1, 2 and 3, 4 mentioned above have
relatively low-resistance and extend along both side edges of the
belt-shaped carrier body 6. In these conductors, an inside pair of .
conductors 1 and 2 are utilized for detecting urination and an outside pair
of conductors 3 and 4 are utilized for detecting evacuation. Terminal

portions 1a, 2a and 3a, 4a, each having a relatively large area, are formed



end of the carrier body 6. A cutout 13 and/or marker
30 may be provided, as occasion demands, for

di scrimnating or showi ng positional relationship

bet ween the excrenment detection sensor 5 and the
connector 11. [0020] The two pairs of conductors 1, 2
and 3, 4 nentioned above have relatively
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[0021]

The conductors 1, 2, 3 and 4 inclusive of the terminal portions 1a,
2a, 3a and 4a and the expanded portions 3b and 4b are formed by
printing conductive ink on the carrier body 6. The conductive ink is
prepared by kneading a binder, conductive metal powder and a filler. As
such binder, there is used polyvinyl chloride group resin, polyacrylic
group resin, epoxy group resin, polyester group resin, polyacrylic urethéh'e
group resin, polyolefin group resin, polyurethane group resin, phenol
group resin or the like. As such conductive metal powder, there is used
silver, gold, copper, nickel, aluminium, conductive carbon or the like. As
such filler, there is used a viscosity controlling agent, dispersant or the
like. The conductive ink is coated, in fine belt shape, on the carrier body 6
through screen printing, direct gravure printing, flexographic printing or

like printing to thereby form the conductors 1, 2, 3 and 4.



The conductors 1, 2, 3 and 4 inclusive of the term na

portions la, 2a, 3a and 4a and the expanded portions

3b and 4b are formed by printing conductive ink on

the carrier body 6. The conductive ink is prepared by

kneadi ng a bi nder, conductive netal powder and a

filler. As such binder, there is used polyvinyl

chl oride group resin, polyacrylic group resin, epoxy
[0@§ up resin, polyester group resin, polyacrylic

hane group resin polyolefnrgroup resin,
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connected together through a high resistance conductor 14 having a
resistance larger than that of the conductors 1 and 2. The resistance of
the high resistance conductor 14 may be set preferably to IMQ to 10MQ,
and more preferably, to 2MQ to 6M Q.

[0024]

This high resistance conductor 14 is disposed so as to extend
along inside the respective conductors 1 and 2. That is, the high
resistance conductor 14 first extends from the tail end of the conductor 1
toward the base end thereof, and on the way, extends toward the other
conductor 2 and then extends toward the tail end thereof along the
conductor 2. As a result, the high resistance conductor 14 and the paired
conductors 1 and 2 constitute a single conductor on the carrier body 6,
and when a potential difference is caused between the terminals la and

2a of the paired conductors 1 and 2, and electric current of a constant
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The paired conductors 1 and 2 for detecting the

urination are connected together through a high

resi stance conductor 14 having a resistance |arger

than that of the conductors 1 and 2. The resistance of

the hi gh resistance conductor 14 may be set preferably

to IMQto 10MQ and nore preferably, to 2M Q to 6M

Q [0024] This high resistance conductor 14 is
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ox enfie FHIE SR, BBl 13CRTBEN kg Spfeh 8 brinting
mEMPIUSL Ofk S LESHLbneh il OBLEST B d0CChnnting of the

conduc he parre conductors 1 an

o34 A 5568 DRSS Bl
ol 50 T 5l Pl s AP, FEGRILSLET B i

o, TR SHELAEE SR, ol i o

h™a pri ne e as tha

oo R g 45 B4, W S0 e
coﬁ&u&&ﬁl 14‘- ! sé% dﬁlg@%ﬂ;&él\%{'%la%l f?‘,”f&%m'ﬁ?%\?)’%!pig{;l 2§ Isﬂjggp than

resi stance condu €SS ano

LR bASATEES U 8 don LR il Db et
14\‘/3\}%1"%::i hléc Ihgél %ﬁﬁ%ﬁeﬁgﬂlt %xggﬁ)% o?ee\{beorl.?cl 0 %mf, WUsS R lt%‘at of

the conductors 1 and 2 for easy visual confirmation thereof.

[0026]

The coating body 7 is applied in layer on substantially the entire
surface of the carrier body 6, above the conductors 1 and 2 and the high
resistance conductor 14, except the portions of the terminals 1a, 2a, 3a
and 4a and various introduction holes 8 and 9 mentioned hereinafter. The
coating body 7 serves to electrically insulate the conductors 1, 2, 3 and 4,
the high resistance conductor 14, and expanded portions 3b and 4b
together with the carrier body 6 from the external portion.

[0027}

Specifically, the coating body 7 is formmed with a printing ink. The
printing ink is prepared by kneading a binder, a pigment and a filler. As
the binder, there is used polyvinyl chloride group resin, polyacrylic group
resin, epoxy group resin, polyester group resin, polyacrylic urethane group

resin, polyolefin group resin, polyurethane group resin, phenol group
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that of the conductors 1 and 2. In addition, the high
resi stance conductor 14 has a fine thickness, for
exanpl e of about 0.5 mm |ess than that of the
conductors 1 and 2 for easy visual confirmtion

t hereof. [0026] The coating body 7 is applied in |ayer
on substantially the entire surface of the carrier
body 6, above the conductors 1 and 2 and the high
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[0028]

The coating body 7 is formed with an urine introduction port 8 for
introducing the urine by locally exposing the paired conductor 1 and 2 for
the urination detection. The four urine introduction ports 8 are formed at
the terminal portions, or near, of the conductors 1 and 2 for the urination
detection such that respectively two ports are formed laterally
symmetrically on both sides of the carrier body 6 with the longitudinal
center line thereof being symmetry axis. Of course, less or more number of
the urine introduction ports 8 may be adopted. The positions of the urine
introduction ports 8 correspond to urination portion of a human body or
near.

As shown in Fig. 4, when the urine A adheres to the conductors 1
and 2 so as to straddle the urine introduction port 8, the conductors 1

and 2 are short-circuited and then electric current passes. This current
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predeterm ned portions such as term nal portions |a,
2a, 3a and 4a through screen printing, direct gravure
printing, or like printing to thereby formthe
coating body 7. This coating body 7 attains function
of insulating filmand water-proof film [00281 The
coating body 7 is formed with an urine introduction
port 8 for introducing the urine by locally exposing

a8 S S BRI b AL E gty

: ] - DALk T | f th
o QleTRE o Yo Yl AUTL R R PERPEZCT ) on such

[Oé%respectively two ports are forned laterally
Sy trically on both sides of the carrier body 6 with

e SR8 BT gl 16k o B LAY
i FREEHEL bR, 50K R, SEPEER P SR Sty
oL EOE, 0B £ 04T TR R AR B s
ocf 385 48 GRS SR WL LBLEY G P8 v
co ARG SREFEL 5 B SEdstH A A eop ) e por
o S8 iy YBSLER e 08 Bl e
o 028 A e L8k S, 01 cppoes mor
nuR68L bY 1§ ?é?escieg%%%ucﬁon ports 9 may be adopted. The positions

of the faeces introduction ports 9 correspond to evacuation portion of a

human body or near.

As shown in Fig. 5, when the faeces B adheres to the conductors 3
and 4 so as to straddle the faeces introduction port 9, the conductors 3
and 4 are short-circuited and then electric current passes, whereby the
discharge of the faeces B (i.e., evacuation) can be detected.
[0030]

These urine introduction ports 8 and the faeces introduction ports
9 are formed by being printed as non-printed portions at the same time as
the printing time of the coating body 7. By forming the coating body 7 by
the printing operation, the urine introduction ports 8 and the faeces
introduction ports 9 can be precisely formed at small sizes. In the
illustrated embodiment, although these ports 8 and 9 have rectangular
shapes, they may be formed so as to provide circular shapes, elliptical

shapes, square shapes and the like as occasion demands.
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pai red conductors 3 and 4 for the faeces detection.
The two faeces introduction ports 9 are forned at the
expanded portions 3b and 4b of the conductors 3 and 4
for the faeces detection such that respectively one
port 9 is forned laterally symetrically on both
sides of the carrier body 6 wwth the |ongitudina
center line thereof being symetry axis. O course,

i nunber of the faeces introduction ports 9 nmay be

ogted The positions of the faeces introduction
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@I{ Retgia neB%élﬂg?lﬁsé SRR LA C#HI‘?%e cSaFRipving
a }é%%gu hgaﬁé nbfégdfs?)%sig&glg Lﬁ%?aﬁad )5\111?1} BY, r ' 0 1"1:1%91 6a

Ion, € urinerrntr I'On’ por

i WS R 0 Ersﬁyfé’“i‘ﬁe wrne
oY 5998 D3P 00PN O e
hofld bPldrk w?ﬁapﬁqgg ?é%%% %?%Hsaesa%icc u%ﬁlk%ﬂ?‘lg sé.}’%%ture

occasl on demand he“carrier

th, JET7 PR BB FoRE ECRG A Wolly Bedft flchitn the carrier

boﬁ&zrg ChbAD thb"irbAf surface side to the rear surface side and then

received by a receiving saucer 16, mentioned herein later. The urine
passing hole 15 may be formed, for example, through a punching process
after the printing of the conductors 1, 2, 3 and 4, and the coating body 7.
[0032]

Hereunder, the operation of the excrement detection sensor of the
above embodiment wﬂl be described.

Since the conductors 1, 2, 3 and 4, the high resistance conductor
14 and the coating body 7 of the excrement detection sensor 5 are formed
on the transparent film by being printed with inks having different colors,
the presence or absence of disconnection (break of wire) of the conductors
1, 2, 3 and 4 and the presence or absence of defect of the coating body 7
can be also visually confirmed, thus simplifying the selection of quality of
the excrement detection sensor 5 as a product.

[0033]
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illustrated enbodi nent, the urine passing hole 15 is
punched to portions between parallelly extendi ng of
the high resistance conductor 14 of the «carrier body
6. More specifically, two urine passing holes 15, each
having a rectangul ar shape, are disposed in parallel,
Wi th a connection portion 6a renmaining, in the

| ongi tudi nal direction of the carrier body 6. The

e S e T EY
9501 SRES EhaTRIRR SOl AR R Wikers o
ML BB S B8 LSAL FEOBe2 26 . 10,
e GHL OBV 92%, d6ne B8 HORSSh RELAL ) AL oTTIE i HlFene
w959 7, DR NSRS 2 B g
eol R3Ol AP AOLARTED LAF: G A, ection
Ser?%é}fgtig e %g%%_c (?r%ﬂh]ﬁglgwgﬂ%ﬁgﬁ%iga{q%ﬁﬁg 2&9 riiogs 1 geand
o SRS LB CBoRE 008 (RIS Ao sppeor S i
poSh BB B MOBRLE PR R ARRAT T, . ¢

b B0 o 5068 B HRGREC 8L seHBRbe il e
cx SR HEAB e pSBLa Y 80 8L MLkl BB TPITH e
ex%?ﬁfi%@fgce%%treﬁ T Pfle SENRQF 1% {sscgﬁﬁgcteastosg %\ﬁmctljorﬂ E{a%hine
19 such as vacuum pump through the tube 18, and the urine in the
saucer 16 is delivered to the tank 20 by means of the suction machine 19.
[0034]

Furthermore, a bag portion 21, for example, as sectioning means,
for sectioning the urine receiving portion 17a and the faeces receiving
portion 17b is formed to the excrement receiver 17. The bag portion 21 is
formed by covering a sheet formed of non-woven fabric from the faeces
receiving portion 17b to a rear half portion of the urine receiving portion
17a and heat-sealing it on a seal line 21a. By the presence of the bag
portion 21, the urine can be prevented from entering into the faeces
receiving portion 17b and the faeces can be prevented from moving to the
urine receiving portion 17a.

[0035]

The excrement receiver 17 is detachably mounted to a diaper, not
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a state of being sandw ched between various | am nated
sheets of non-woven fabric of a pad-shaped excrenent
receiver 17. In Fig. 10, reference nuneral 1l7a
denotes a portion receiving urine of the excrenent
receiver 17, and reference nuneral 17b is a portion
for receiving evacuation. The urine introduction port
8 of the excrenent detection sensor 5 is positioned

[ n
sHE Hnd i Stk s ol ERRIHLIAR HrBligh e Aer
[Oggg ction sensor 5 is positioned directly beIOM/the

aeces receiving portion 17b. Further, the urine

r eceiplng S AR éq %ﬁgﬁ egoﬁ?(l:cc&ydt pe aponfi%%{tgﬁﬁ% 22 is

det ect'i on sensor e ur e recerving

cohﬂe&éﬁ[ dgﬁél%i'ﬁ%f}mto tHE %a\é%r%ﬂg é)o;agn & ed@ehient ed:ﬁﬁtion

a“suction mac as vacuum

i e R éf“ia%é’%?h?hﬁ 8ih fin e
exgpéfﬁé{hedé‘gecﬁoh %ﬁi or%J Eﬁgns § g%}.ﬁé} 81% ehz 22 ancﬁ the

as secti oni ng
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nolt sﬁ%v&gfl%n %ge Eg}%l@gt&sgﬁcﬁr oof the bag portion 21, the

I'ne ¢éan preven mentering into the faeces
[Oq%el ving portion 17b and the faeces can be prevented
m noving to the wurine receiving portion 17a.

[ 003%1(;16T&§1t%]fé’re§§ rBrocg‘S:s ' VB{I uls71nigsa @I?Cngp s O‘qf?lu nat Signal

to a diaper

sent from the excrement detection sensor 5 and then generates various
signals. The controller 22 applies a voltage between the terminals la and
2a of the paired conductors 1 and 2, and when a constant amount of
current passes to the conductors 1 and 2 through the high resistance
conductor 14, it is judged that the conductors 1 and 2 include no
disconnection and are normal. On the contrary, when the constant
amount of current does not pass between the conductors 1 and 2, it is
judged that the conductors 1 and 2 are disconnected and an alarm is
generated.
[0038]

When a person wearing a diaper discharges urine, the urine
infiltrates an urine receiving portionn of the excrement receiver 17, and
then, penetrates on the excrement detection sensor side. Thereafter, the

urine invades into the urine introduction port & in contact to the surface
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15 shown, and is applied to a groin of a human body
t hrough the diaper. [0036] The connector 11
el ectrically connected to a controller 22 is
connected detachably to the base end portion of the
excrement detection sensor S. The connector 11 is
accurately mated in position with the excrenent
detection sensor 5 by utilizing the positioning hole
1 u : ol e. e postio

of ofhef Reckien ebadE bIAISE 3 el MoV R Hie P RL ot Haprety

shla?flgircﬁﬁ%ggég%{l? Eén!iﬁcto%g' ]55.&1@1 %cé:?{%%éﬁegﬁs short-circuit,

excrenent on sensor are

« SR A o s st o
xS 8y b RSO operates he

su%@?hoﬂﬁcp#@ q@l Sa‘ndTEg crcc%'agfog-l ldgfglaé'fds?ﬁag{ %%‘?’rpg,dﬁg‘: ts%%%vn, is

ween the térmna a an
opERITHE S Tl hefier g iER, S PR PR ol dpeof the
xR B TR e S ookt by Bl RS ARl fverea
to 20 P b BER, ol I Concuctors 1 and 2,

h4a1 S judged that the conductors 1 and 2 are
[O%;lggs]connect ed and an alarmis generated. [0038] Wen a

pers 9@? ) al iﬂ?:gsgn %@Qﬁﬁgd{}% Egerlg eftr#i"%ciﬁqnag“\ge: ﬁgcgsr,i te water

i nfil es an urine reeervi
cofitdtt® BB the " BRELY %ﬁft?—atea%ge faeces receiving portion 17b of the

excrement receiver 17 and penetrates it on the excrement detection sensor

side. Thereafter, the water content invades into the faeces introduction
port 9 in contact to the surface of the excrement detection sensor 5 as
shown in Fig. 5 to thereby short-circuit the other paired conductors 3 and
4. According to this short-circuit, a signal indicating the generation of
evacuation is generated from the excrement detecﬁon sensor 5 to the
controller. 22, which thcn operates an alarm, not shown, to announce the
generation of the evacuation.

[0040]

[Second Embodiment]

In this second embodiment, as shown in Fig. 6, a high resistance
conductor 25 in the circuit portion of the excrement detection sensor 23 is
made short in comparison with that of the first embodiment. That is, the
high resistance conductor 25 is connected, at its one end, to the tail end

of one of the conductors 1, extends along this conductor 1 to its base end
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then, penetrates on the excrenent detection sensor
side. Thereafter, the wurine invades into the urine

i ntroduction port 8 in contact to the surface 16 of
the excrenent detection sensor 5 as shown in Fig. 4 to
thereby short-circuit the paired conductors 1 and 2.
According to this short-circuit, a signal indicating
the generation of urination is generated fromthe

SRR 5L BB, B LIRS B on on
beBFtdy AR ﬂﬁ%ngés?ﬁgoﬁéﬁgr\h&nqg EP%’cé&erOB$®?ﬁd%§tends

e urine pass € uri ne passing ho

oy 52 TR 51, U GRBRTs oo R M oS i

cogﬂﬁﬁ{o‘}@ machine 19. [0039] Wen a person wearing the

Iraper ‘di scharge faeces, the water content of the

[Oq,‘ﬁgces infiltrate the faeces receiving portion 17b of
excrenent receiver 17 and penetrates it on the

vt of itiers B H61 Qb EMborRbefi SR Efireh?E pumerals
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Oon ‘sensor 5 as own |

gngf - ClL.r cuj h LLed . and 4.

¢ ccébllﬁg oaPkggagﬁgﬁﬁﬂgﬁéégﬁfg8§%§%§g%%3"dicating

[Oé- generation of evacuation is generated fromthe
excrenent detection sensor 5 to the controller. 22,

whi cﬁﬁipg%rgggaﬁ,hgﬁgan alarm not shown, to announce

the “generaton of "the evacuation. [0040] [ Second

E{T’goﬂ% ”Eﬁgé ]ﬁlﬁfd’ﬁ LEDGRRERE a8 BRYTTA" Fig?%7, R WiBR' Resistance
conductor 27 connecting the urine detection conductors 1 and 2 of an
excrement detection sensor 26 is made further short in comparison with
that of the second embodiment so as to extend linearly between two
conductors 1 and 2 in the width direction of the carrier body 6.

[0043]

In addition, another high resistance conductor 28 is arranged
between the other paired faeces detection conductors 3 and 4. This high
resistance conductor 28 connects linearly the expanded portions 3b and
4b of the conductors 3 and 4. According to this structure, a voltage is
applied between the terminals 3a and 4a. of the paired conductors 3 and 4
to thereby pass the electric current to the conductors 3 and 4 for the
facces detection. In this detection, when a current of a predetermined
amount passes, it is judged that no disconnection is present on the

conductors 3 and 4, and on the contrary, when the current of not

predetermined amount passes, it is judged that the excrement detection
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conductor 25 in the circuit portion of the excrenent
detection sensor 23 is nmade short in conparison with
that of the first enbodinent. That is, the high
resi stance conductor 25 is connected, at its one end,
to the tail end of one of the conductors 1, extends
al ong this conductor 1 to its base end 17 side,
passes, on the way of the extension t he connection
i:Qn t ane S|n ol es 15...15 of
st i3 ootlhicBi 98 e Hesi dS%sirg vt 2 Hormal
IH?QBEHCtor 2, and then is connected.to the ta|I end of
‘conductor 2. [0041] Further, in this second
[Ogﬂﬁgdlnent, the sane reference nunerals are added to
ers or elenents corresponding to those in the

f d | anat i.on i
o 73 ere*.ﬂn’etﬂﬁ%%%gﬁd e %w@%é?w%ﬁ?l 't“v’ﬁ T reference
h 7, ' . )
el SIROBUEER 1o BRri0 S Can APty fﬂ%eaioﬁn@ng fo those in
t 1
th SRS, o0 RebON FSRiteRl R St GPlRRetion is omitted
he glrllparl son with that of the second enbodi ment so as
0 éxtend linearly between two conductors 1 and 2 in

[O(SJin%] width direction of the carrier body 6. [0043] In
i tion, another high resistance conductor 28 is

arra th ot her paired faeces detection

cond%ﬁ@%ﬁ?ﬁl %hl s high resi st ance conductor 28

connects Li =ar e expanded 3b 4

Che Lo erartient At BRIEHR PY Qi tahefatent, as
sh\é%lnt age P"igrs. 8 and 9, the coating body 7, to which the urine

introduction ports 8 and the faeces introduction ports 9 are formed, is
formed as a lamination body of printed ink layers. More specifically, the
lamination body of the coating body 7 includes three printing ink layers
7a, 7b and 7c such that a first solvent resist ink layer 7a is printed on the
conductors 1, 2, 3 and 4 and the high resistance conductor 14 of the
circuit portion which have already been printed, an urine resist ink layer
7b is printed on the first layer 7a, and a second solvent resist ink layer 7c
is printed further on the second layer 7b. In the printing operations of the
respective layers 7a, 7b and 7c, the urine introduction ports 8 and the
faeces introduction ports 9 are simultaneously formed.
[0046]

Polyester resin ink will be used as the solvent resist ink, and as
the urine resist ink, there will be used urethane combined ink of polyester
polyal and isocyanate, or UV hardened resin ink.

[0047]
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appl i ed between the termnals 3a and 4a of the paired
conductors 3 and 4 to thereby pass the electric
current to the conductors 3 and 4 for the faeces
detection. In this detection, when a current of a
predeterm ned anount passes, it is judged that no

di sconnection is present on the conductors 3 and 4,
and on the contrary, when the current of not

0 95 SRS ATBYRERER TS cltebSF3 L Uioor 29 1o
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Sy B RIRIPELA, 1 VRS AR U B8 o e
plLﬁ%!l V&@ﬁaﬁSﬁ’s.StThQ kmlvgg%% Z)? the solvent component of the urine
resist ink layer 7b into the circuit portion can be shut off by the first
solvent resist ink layer 7a, and the invasion on the side opposite to the
circuit portion can be also shut off by the second solvent resist ink layer
7c.

[0048]

Further, in this fourth embodiment of Figs. 8 and 9, the same
reference numerals are added to members or elements corresponding to
those in the first to third embodiments and duplicated explanation is
omitted herein.

[0049]

[Fifth Embodiment]

In the excrement detection sensor of the fifth embodiment, the
respective conductors 1 to 4 and 14 in the first to fourth embodiments are
printed with a conductive ink including only conductive carbon as

conductive substance. Accordingly, the conductors 1 to 4 and 14 exhibit
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Is printed further on the second layer 7b. In the
printing operations of the respective layers 7a, 7b
and 7c, the urine introduction ports 8 and the faeces
i ntroduction ports 9 are sinultaneously fornmed. [0046]
Pol yester resin ink will be used as the sol vent resist
ink, and as the urine resist ink, there wll be used
ur et hane conbi ned i nk of polyester polyal and

igf IEHEPAGE pBhin BT CORbIEH ahhotdb b dritdhl of e
regSigite, PPt He saRBERSERT ASCRASHE. Tn e badk Bfeisucn
xCerheR, Ao, et I L Do, (U oS can e
prpBU SR i NG kR8s, e 1. 2. 5 and 4 and 1 he

[OéAé@h resi stance conductor 14 can be prevented.
ccordingly, the conductors 1 to 4 and the high
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e 88l e R b E B bl B o
x5 o008 Shel "Byl Boof LA e, e
b s 0 e SRR S oBRGRALSE 0

coéﬁﬁg 'B%d?r? kﬂgsnet p&retgirﬁayib%kfolrg’}é%r to tHe cgr%)edfgllody instead of the
coating body. In addition, the coating body is formed with the printing ink
layers, but it may be formed with a film member as like as the carrier

body.
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Further, in this fourth enbodi nent of Figs. 8 and 9,
the sane reference nunerals are added to nenbers or
el enents corresponding to those in the first to third
enbodi nents and duplicated explanation is omtted
herein. [0049] [Fifth Enbodi nent] In the excrenent
detection sensor of the fifth enbodi nent, the
respective conductors 1 to 4 and 14 in the first to
fourth enbodi nents Sprinted with a conductive ink
i ncluding only coﬁauc I'Vé carbon as conductive

subst ance. Accordingly, the conductors 1 to 4 and 14
exhibit 20 high resistance agai nst urine conponent,

1 po stpprieehiobaia Selhol RSpRsRid. Then uch

R e e R S

| nveriBtr codion Bt e B8RS ark BuHo A0 ren s

i Bl Portf s 3PRReTRE ERElseSR WIS o bondle™iS being
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boay “HeAsEE SBEleF oo S bR Boofl ahdoing EPlid, body 5o
o P HIE bR LRBE S HorRIfhECR, 15, SR R o
coggiﬁpfog"lsf a%%(ggdt?c\:’gst ﬂ'ltiaoéﬁcl:tri%rrf%%brgsr cglsreia{éneg %_Sao%'ﬂgr one pair of
conductors, in which when urine enters into the urine introduction ports,
the one pair of the conductors are short-circuited and when faeces enters

into the faeces introduction ports, the another one pair of the conductors

are short-circuited.

2. The excrement detection sensor according to claim 1, wherein
either one or another pair of conductors are connected through a high
resistance conductor having a resistance larger than that of the paired

conductors.

3. The excrement detection sensor according to claim 1 or 2, wherein
the conductors are printed on the carrier body, and the coating body is

printed so as to cover the printed conductors.

4, The excrement detection sensor according to claim 1, wherein an

urine passing hole is formed so as to penetrate the carrier body and the
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conprising: two pairs of conductors extending in
parallel with each other; a carrier body on which the
conductors are forned; and a coating body covering the
conductors with the conductors being disposed between
the carrier body and the coating body, wherein either
one of the carrier body and the coating body is

formed with urine introduction ports correl ating at
coﬁgggt%ocgﬁe pair of conductors and faeces introduction

ports correlating another one pair of conductors, in
whi ch when urine enters into the urine introduction

port t he one . pair ,of the conductors. are. .
5. Shor 01 PREFRERt ARG SPaadeecaTiing t© Fip 1qr 2 wherein
faeces introduction port. t he, anot her. one ir of the,.
the RGETRERES A TRl il A PEURS s Bt Rdin, Gondietive
o dﬁtection sensor according to claim1, wherein either

aR&or  anot her pair of conductors are connected
t hrough a high resistance conductor having a
resi stance larger than that of the paired conductors.

6.3, THRERATER LS o TR S AR e
coRgLbl R, Bl SRR Shon o
oS5 AR o FRRabt 8 BBt Ry e e

res2 “ceercobr%jdct%?.d the 22 coating body.

7. The excrement detection sensor according to claim 1, wherein the
carrier body or coating body formed with the urine introduction ports is
formed as a lamination body composed of printing ink layers including at

least one layer formed of urine resist ink.

8. The excrement detection sensor according to claim 7, wherein the
lamination body includes at least one layer of solvent resist ink disposed

between the urine resist ink layer and the conductors.

9. The excrement detection sensor according to claim 7, wherein the
urine resist ink is an urethane combined ink of polyester polyal and

isocyanate or a UV hardened resin ink.

10. The excrement detection sensor according to claim 8, wherein the

solvent resist ink is polyester resin ink.
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5. The excrenment detection sensor according to claiml
or 2, wherein the conductors are printed with
conductive ink including conductive carbon. 6. The
excrement detection sensor according to claimb5,
wherein the conductors are printed with conductive

i nk including conductive carbon of an anount | arger
than that included in the conductive ink of the high
resi stance conductor. 7. The excrenent detection
sensor according to claim1, wherein the carrier body

or CQat| formed with the uripe intraducgtio .
15Gr ¢ d He B iRt OB Sk sor ol Lo rABLd o2, wherein
rinti I.hk layers including at, |.east one l.ayer
th? 0 rcﬁég E%F &ll}r i rpéf%,‘?tga ivﬁﬁh %pn%:ghg;c rué]ge Hildb%if%%t pgly of
according to,claim7 erein the [lamnation
Cog@g%%lkrﬁc Fudes agtq:qng&%qnvgﬁgalt% of solvent resist ink
di sposed between the urine resist ink layer and the
conductors. 9. The excrenent detection sensor
according to claim7, wherein the wurine resist ink is
an urethane conbi ned i nk of pol yester polyal and
i socyanate or a WV hardened resin ink. 10. The
excrement detection sensor according to claim8,
wherein the solvent resist ink is polyester resin
ink. 23 11. The excrenment detection sensor according
toclaiml1l or 2, wherein the conductors are printed

wi'th conductive ink including only of conductive
carbon as conductive naterial. 24
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