DESCRI PTI ON WATER CONTENT DETECTI ON SENSOR Technical Field 5 [0001] The
present invention relates to a water content (or nerely water) detection
sensor. Background Art 10 [0002] Cenerally, there is known a water content
detection sensor for detecting presence or generation of water content or
noi sture at a tinme when the water content or water adheres between

el ectrodes and el ectric current h water content detection
sensors are disclosed, for exaﬁ%@?gﬁﬁgtégﬁt Literature 1, 2,3.).Such

wat er cofWAMERISI@NTION TSEBRMIBRCATIO NtSENS8DRoOr automatic w pers of

aut onobi | es, diapers and so on. [0003] 20 Patent Literature 1:
JP-63-290950 Patent Literature 2: JP-2000-19136 Patent Literature 3:

JP-2002- §2 : 'F(Fli%ﬁre of the Invention 25 Problens to be Solved by the
| nventi on b4 I'n the water content detection sensor of the structure

descri bed [QO0thk] above prior art references, for exanple, wunder the
presence of a tential difference between the 30 el ectrodes, when an
el ectric curreAlGHaREeIC o BEREFRRCcECIBEES nEO Wit B tegn ot Lt viddn t he

cutput e ) e e et ur e, hovever, the o o
performance of a circuit itself including the el ectrodes
Background Art
10 [0002]

Generally, there is known a water content detection
sensor for detecting presence or generation of water
content or moisture at a time when the water content or
water adheres between electrodes and electric current

15 passes(Such water content detection sensors are disclosed,
for example, in Patent Literaturel,2,3.).Such water content
detection sensors are utilized for automatic wipers of
automobiles, diapers and so on.

[0003]

20 Patent Literature 1: JP-63-290850

Patent Literature 2: JP-2000-19136

Patent Literature 3: JP-2002-82080

Disclosure of the Invention
25 Problems to be Solved by the Invention
[0004]

In the water content detection sensor of the structure
described in the above prior art references, for example,
under the presence of a potential difference between the

30 electrodes, when an electric current passes upon adherence

of the water content between the electrodes, a signal is




could not be judged, and it is therefore inpossible to detect 5 the
generation or presence of the water content or water at the tinme of
adhesi on of the water content between the electrodes because of no
generation of any signal due to fault of the circuit such as el ectrodes.
Furthernore, a conventional water content detection 10 sensor is also

utilizedgl |RET Byl QeI e NG T NARON Al reBUACURY tBYLN @
case, V\hgnqﬁldalls des?rr egl to detect the ur?ng%rgﬁ through%g} qung §t| nmes,
resi st ansegrallues mhgrbedetbabgdd, Imhiscichestirtictimeg deuwe velr, ettheneous

operation of. the detecfor. 15 [00Q05] Agccordingly, the present i.nvention
was conc@ie\féarphan&?ns‘:? ef"at‘:fld‘ﬁ (% t%ée&frg’:ﬂﬁxﬁs‘tlaﬁégs ﬂ%‘?\t iegﬁé:(ﬁrﬁE}S\?‘e and an
obj ect of. ot 1 E{cﬂs%%tj?ﬁﬁ%’&,' Qhd $ttiQ PheYkdsr@ i‘ﬁ?b%rss%"l‘&% KO- gt ection
sensor capable of surely det'ecting the presence of® water content or water

bet wden ¢thecgeodentiMeans poesSolod g the Rrairersnte@06)r 28afde stbove and

ot her obj ﬁCtS .can b(é_ ac(gaeved according to the present_invention, by
orovi di nbhE WHERF SdoLHESiRPed] ofiSerEoiCtofpr EiHg: DS ¥ahi Ehfenber i n

uhi ch | 0168 S48I0ORONGME! BFSrly Ty dndrdtapesed hiy RaTAlAElabe ageh ot her

and a high resistance conductor (3)” 30 connecting erd 1ons of the
respecti ¥aeulbowifr ebestamoeit sunduatoede¢tdo@Esso as to provide a series of
line; a 2 caryjer  bod (fg) havi ng a water-proof property and an.

i nsul ating prof P ETIRGTS: cBafP _ %W?ab)wﬁéwnﬁo teqdt SretSdP Upr operty
and an i gawlald Y RIAPaiLizdMerdt HGHlers for detecting urination or

evacuation. In such a case, when it is desired to detect the
urination through plural times, resistance values may be
changed, which results in a cause of erroneous operation of
the detector.
ib
[0005]

Accordingly, the present invention was conceived in
consideration of the circumstances mentioned above and an
object of the present invention is to provide a water content

20 detection sensor capable of surely detecting the presence of

water content or water between electrodes.

Means for Solving the Problems
[0006]

25 The above and other objects can be achieved
according to the present invention by providing a water
content detection sensor comprising: a circuit member in
which low resistance conductors ( 1,2 ) disposed in
parallel to each other and a high resistance conductor (3)

30 connecting end portions of the respective low resistance

conductors (1,2) so as to provide a series of line; a




menber being di sposed between the carrier body (4) and 5 the coating body (
5) , wherein a plurality of exposure holes ( 6) are forned to the carrier
body ( 4 or the coating body (5) so that the | ow resistance conductors (
1,2) are exposed at plural portions, and when water content ( W adheres

between the exposure holes ( 6) 10 and the |ow resi stance conductors ( 1,2)

th t weondu I
e |ar S L Fan VAL befor o eha Vit ar "Content Lowb ot B HFBos 15 i n’

made | arger t efore t eres. [000

a prefer nadudaﬂlmlgrrqmo;mértm,e ahdveaa&pn@dnngf bbdy p(rés)ent Hawengi @n, the

| ow resi stance conductors and th gh resi stance conduct or (3)
may be f SFHEL HBFO Pﬁ&&ﬁrtﬁft éﬂ‘ PR H& A "’Hilélrg BIRP Y i BREoF DR i | m and

the coatifgody §ein ngpég%%(a Wereeln £ Q081 POpbUNS 4F thad oW

resi stance conductors correspondi ng to the exposure holes (6) may
be fof medhas cceantlargebopi@rtidn)s ( vlaeyebach haMimngliam arfe&:tpogarret han

| ow rosi Sdfe p(oéﬁﬁgugf’%f thég) 323?4%5%5%%33?@8%};@4% ) Ofmghbe

TR oty YED 3 S ik el el .

wi th throlgdh2hbl esre Qra;];%ssetihramthmmbhpov\amatspaaads When water
content (W) adheres between the exposure holes (6)

10 and the low resistance conductors (1,2) are then short-
circuited in a current conduction state, a current value is
made larger than that before the water content (W)
adheres.

(0007]

15 In a preferred embodiment of the above aspect of the
present invention, the low resistance conductors (1,2)
and the high resistance conductor {3) may be formed by
being printed on the carrier body (4) in form of film and
the coating body (5) is printed thereon.

20 [0008]

Portions of the low resistance conductors ( 1,2)
corresponding to the exposure holes (6) may be formed as
enlarged portions (6 a) each having an area larger than
that of the exposure hole (6)

25 [0009]

Extending portions { 1a,2a) of the low resistance
conductors (1,2) and the exposure holes (6) may be
formed to portions at which the water content (W) is
likely concentrated.

30 [0010]

The carrier body (4) and the coating body (5) may




[0011] The |l ow resistance conductors and the high 5 resistance conductor
may be printed with conductive ink including conductive carbon. [0012] It
may be desired that the printing ink of the low resistance conductor

i ncl udes the conductive carbon of an 10 anount |arger than that included
in the printing ink of the high resistance conductor. [0013] The coating

pody O LR fANKER RAMK, i gWiEEN hB%s CXPORISE NO! 6% g horRdc TRy be

formed as a lamnation 15 ne conposed of printing ink Payers, and at
| east onevaleaygpras¥ed.he | am nation nmenber is formed of urine resist ink.
[0014] It nm be] desired that at |east one of the layers of the |am nation
menber di sb%éédl between the urine resist ink 20 layer and the | ow and high

resi stance con org.4s f ; ol tiresi [ Th i ng:resist ink
may be uret han’gﬂ%f:o |‘5r‘{ed %lﬁ%gla?%o yegtgglrd%gf‘s?/g% a%?so?&%’rﬁatgléﬁ uwv

har dehedreess tumok. cbhed seltventmagsitat pnintey bdth quobyesttéver ésikn ink.
25 [0015] The,low and, high resistance conductors may be forned by being
printed WeHEoREUEPNAIEEW S KATRATG only conductive carbon as conductive

subst ance. [gg lg]f ects of the Invention 4 [0016]

It may be desired that the printing ink of the low

resistance conductor includes the conductive carbon of an

10 amount larger than that included in the printing ink of the

high resistance conductor.

[0013]

The coating body or the carrier body, to which the

exposure holes are formed, may be formed as a lamination

15 member composed of printing ink layers, and at least one

layer of the lamination member is formed of urine resist ink.
[0014]

It may be desired that at least one of the layers of the

lamination member disposed between the urine resist ink

20  layer and the low and high resistance conductors is formed

of solvent resist ink. The urine resist ink may be urethane

combined ink of polyester polyal and isocyanate or UV

hardened resin ink. The solvent resist ink may be a

polyester resin ink,

25
[0015]

The low and high resistance conductors may be
formed by being printed with conductive ink including only
conductive carbon as conductive substance.

30

Effects of the Invention




According to the present invention of the characters nentioned above, when
the water (W or |ike adheres between the exposure holes (6) in the
current conduction 5 state and the |ow resistance conductors ( 1, 2)
extending in parallel is then short-circuited, the current passing through
the circuit increases in conparison with the case before the water (W
adhesi on, E@ tl%a; the water content detection sensor can surely detect the
wat er cont n? 10 by observing the state of the circuit. [0017] By
Erijnti ng the IAWg@g@im%hd edies tramnese ﬁonﬂgﬁénm‘ﬁqnoaftﬁeefbhmrah:et@e@dcarLi er
ody or coating y,, the water content detec n sensQr can_ pe made thin,
and hencBlenfiomed, fAbave; sdted ithe Wﬁ'ftle6w%p®'rfi or?rorh{‘Fr éb‘élﬁ&lre%rface

porti on. pLOQAR]: B AEHbART Oh NS (@Y T 68 $1ANCR G Suction

corresponding to the exposure es are forned as enl arge 0 portions each
havi g astateaahat gérethaw tbaistdnthke coaxgustipeshdlle2) evextémdihe case of
fine | ow resistance .conductors, the water content detection sensor having

high préei RaiRbdsn B8 priveRdedoToeioruidedy n tadfdi EPSRS i k@ S&xPéndi ng
por L orectgllin Lot ERYheote e saRb s el eRae
sensi ti vbeyoot the watterr dakit entddet eidn preserisat wden weater npontedt 30
[0020] lgetcggtfongogiequasrgr ic%ﬁméﬁ?e{;edé@ég#gt Qoxlv?isterS(:ontent (W)
10 by observing the state of the circuit.
[0017]

By printing the low and high resistance conductors
on the film shaped carrier body or coating body, the water
content detection sensor can be made thin, and hence, it

15 can be disposed in a narrow portion or irregular surface
portion.

[0018]

By portions of the low resistance conductors
corresponding to the exposure holes are formed as enlarged

20  portions each hav.ing an area larger than that of the
exposure hole,. even in the case of fine low resistance
conductors, the water content detection sensor having high
precision can be provided.

[0019]

25 In addition, since extending portions of the low
resistance conductors and the exposure holes are formed to
portions at which the water content is likely concentrated,
the sensitivity of the water content detection sensor can be
improved.

30 [0020]

In the embodiment in which the through holes




(9a,9b) are fornmed to the carrier body and the coating body, even in the
case where the water exists on the side opposite to the exposure holes (6)
the water content (W can be exactly detected. 5 Brief Description of the
Invention [0021] Fig. 1 is a front view of a water content detection
sensor according to a first enbodi nent of the present 10 invention; Fig. 2

IS a rear(¥e f t e i sar., of e fif-
enbodi rrent()éal‘—’:%9 3 ?ge‘é‘@% aﬁ%%ﬁ”@@ﬁ%ﬁg}?tbﬁgﬂb%ﬁx%ft%ﬁec&&tﬁlg cont ent
det ect i obosBns@vierl SirFitthe 4c4 se andectd oftad wiagwrt akéstsal ongthlee slidee | V-1V
in Fig 1, Fi_gt. 51is a plan view SE@N ng @ rc?ircuit menber of a wat er
content B@RRIIEN Wenddf SXOQNTHRG £SseeBrid » bBdMRIRT ofOPRE Yr esent
i nventi on;j Fi j hanq i owng a circuit nenber of a water
cont ent dg?%gtig%nsg)nésgﬁ%a{)gégr%ﬁ‘g%%@é third enbodi nent of the present
invertion; Fig. 7 is a sectional view, |like that of Fig. 4, of a water
content detection sensor according to a fourth 25 enbodi nent of the
present PivehtPeacrirplodhafi BAcdrenét@ice Numeral [0022] 1 2 |ow
resi stance[ﬁeaqgct or, 1 a2 a 30 extension portion, 3 high resistance
conductor, '4 arrier body. 5 coating body. 6 exposure hole. 6

Fig. 1 is a front view of a water content detection

sensor according to a first embodiment of the present

10 invention;

Fig. 2 is a rear view of the water content detection
sensor of the first embodiment;

Fig. 3 is a plan view of a circuit member of the water
content detection sensor;

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

Fig. 5 is a plan view showing a circuit member of a
water content detection sensor according to a second
embodiment of the present invention;

20 Fig. 6 is a plan view showing a circuit member of a
water content detection sensor according to a third
embodiment of the present invention;

Fig. 7 is a sectional view, like that of Fig. 4, of a
water content detection sensor according to a fourth

25 embodiment of the present invention.

Explanation of Reference Numeral

[0022]
1, 2 - low resistance conductor, 1 a, 2a-
30  extension portion. 3 -~ high resistance conductor. 4 -

carrier body. o - coating body. 6 - exposure hole.




6 a enlarged portion, 9 a, 9 b water passing holes 9a, W water Best
Mode for Carrying Qut the Invention 5 [0023] Hereunder, preferred

enbodi ments of the present invention will be described with reference to
the acconpanying drawi ngs. [0024] 10 [First Enbodi nent] As shown in Figs.
1to 4, a water content (or nmerely water) detection sensor of this

enbodi merg j s..QrLOV j circyt, nerdey .i. ' esi st.ance
conductors 1, %fﬂ\é%(rgeg%i%}ﬁ?thr al I'el® én?)a hi g[&ﬁétrjégllsir}g?g%%éc%n ﬁ%tor 3 15
connect i g .bot Wendgaeért he | ow resi stance conductors 1 and 2 so as to
provide a series of line. The circuit nmenber is interposed between a

carrier or carrier body 4 and a coating body 5 both having water - proof

property d. kpsylati roper ng_t coating body 5 is forned with 20
a plurali yesotf &‘ﬂ%ﬁ&%%lg%e%b@lﬂ%@%ﬁes B Yhrou %Or\g\hi ch the |ow resistance
conduct or sj@p@ Fxposed. The exposure holes 6 may be formed to the carrier
body 4. [0025] 'The carrier body or carrier 4 is fornmed into a 25 bendable

bel t - shape andHadapiedere qargleruirge esminbpedmentar olbf thge paeeendont ent

detection nsor. The.garrnier dy.:4 has a.water-proof property.sq as not
to pass f]ﬂggn\ﬁ?gr c‘ghﬁent}:)eandd I%s%lﬁgfan‘%ér%ct iegg?fgyclensu At i ﬁg‘e
propertyackdagdiiyg dfawingesirable for the carrier body 4 30 to be
formed to be transparent for the easy observation of the condition of the

circuit nef®@24]The carrier body 4 is 7
10 [First Embodiment]

As shown in Figs. 1 to 4, a water content (or merely
water) detection sensor of this embodiment is provided
with a circuit member including low resistance conductors
1, 2 extending in parallel and a high resistance conductor 3

15 connecting both ends of the low resistance conductors 1
and 2 so as to provide a series of line. The circuit member
is interposed between a carrier or carrier body 4 and a
coating body &S both having water-proof property and
insulating property, and the coating body 5 is formed with
20  a plurality of holes as exposure holes 6 through which the
low resistance conductors are exposed. The exposure holes

6 may be formed to the carrier body 4.

[0025]

The carrier body or carrier 4 is formed into a
25  bendable belt-shape and adapted to carry the entire
structure of the water content detection sensor. The carrier
body 4 has a water-proof property so as not to pass the
water content and also has an electrically insulating
property. In addition, it is desirable for the carrier body 4
30 to be formed to be transparent for the easy observation of

the condition of the circuit member. The carrier body 4 is




formed froma biaxially oriented filmformed of polypropyl ene,

pol yet hyl ene, pol yvinyl -chl ori de, polyester, polyam de, polyimde,

pol ycar bonat e, polystyrene or like. It 1is also desirable for the carrier
body 4 to have a thickness 5 of 30 to 300 u mor, nore preferably, 50 to
100 u m [0026] The circuit nmenber includes the plural |ow resistance
conducto d i ch, ex N aral l el onge:bot h L de ges of
t he belt?éﬁéﬁgg fﬁrﬁﬁ?or%%ngkﬁﬁglég'rie?r8§%§géo 2&P e ?gaFF%%isfgﬁce
conduct oppl¥pandPedie, fPoMEetbyleRE| Nbiolgvihglcelildeid hodyoly dktdr,
eIectricgfﬁypgongﬁbtivej?nk. [0027] The conductjve ink is fornmed by

kneadi ngPwiligenide c arplvdmnide maaly Goenaind pabtserranel er liked ds the

15 bi nde er e, e u o] J.d C ri esi | yacryl
group r ei? n%ﬂaoﬁl de%%ﬁ?%gFozggr@%?n%gﬁhp% 3%’24%4 dtgor %%ngéi ﬁ%lpcp%ﬁf?ggr ylic

ur et laneo@rdoptg &0 O, wanpay,ohrefta prgifewp blesiH) o Ur@Ohane, group resin,
phenol or |like resin. As the conductive netal powder, there may be used 20
silver, gol@02&pper, nickel, aluminium conductive carbon or like. The
filler include I i .ol | i € I i.ng: and the
like. The |ow ?g‘% éeé@i@i‘* té%ﬁglﬁ@%‘érlsﬂélﬂg%ggz%‘? é?lf%rférrlégg(t’)‘fx rggégg""gﬁ ng the
conduct i ¥8ndifconrs he cadrperwhodhn éxikontd e ﬂaehu}dli Keo her Botthr eHgh screen
printing, direct gravure grinting, fl exographic printing or like printing
process. Siggachdgest pé How pebi-sthampedcdHanctumsingatbe2cegrperneedy with

such Ponguoiinie [k 9857811 8cN2en ABIBKAT! S0 30 Mt R0l dy Ty and @

thip ness “of u'm prefera € resistances o se | ow
resi stangeifengdyciios Sarrier body 4 with electrically conductive ink.
[0027]

The conductive ink is formed by kneading binder,
conductive metal powder and another f{iller, and as the
15  binder, there may be used a polyvinyl chloride group resin,
a polyacryl group resin, an epoxy group resin, a polyester
group resin, polyacrylic urethane group resin, a polyolefin
group resin, a urethane group resin, phenol or like resin.
As the conductive metal powder, there may be used
20 silver, gold, copper, nickel, aluminium, conductive carbon
or like.
The filler includes a viscosity controlling agent, a
dispersing agent and the like.
The low resistance conductors 1 and 2 are formed by
25  coating the conductive ink on the carrier body 4 in fine
belt-like form through screen printing, direct gravure
printing, flexographic printing or like printing process.
Each of the low resistance conductors 1 and 2 is printed
with such conductive ink so as to have, for example, a
30 width of 1 mm, and a thickness of 10ux m, preferably, 5 to

30 m. The resistances of these low resistance conductors




8 1 and 2 are nade to be 0 to 200kQ, preferably, less than 100k Q by
regul ating the content of the conductive netal powder of the conductive
ink. In this enbodinent, it is set to be about 100k O . 5 [0028] On the
ot her hand, the high resistance conductor 3 in the circuit nenber is
formed by being printed with the conductive ink of the conposition

subst ant kal |l y;the af, .o e Si d r 2).
However, I1I és%ld 1% %?rggﬁltég Eﬁeggogdhgt ?\ls)gyknegtem&%%'\%g%rﬁ&g %:%én?aﬁgn% in the
conducti y@0kk brd rexalatdsy tthd heoneshst aficehvakwn dicthee higial

resi stance conductor 3 is set to be |arger than that of the |ow resistance
conduct opowdey, of ghaxampractivesivkr dn thie emhoddarenén itiid seder to
easily ditgtlj)g%gﬂtfig?g@e | ow 15 resi stance conductors 1 and 2, the high
resi stance ~ conductor I.s formed to have a fine shape having thickness
of, for expoppb®] 0.5 mm Furthernore, the high resistance conductor 3
extends, fromone end of one of the_ |ow resistance conductors 1, to the
other end al ongn Hilxe | e g0 hedidt dite Riglusesistantres ol 9eRRE Sne end

L e

this | ow Tesistance co herea and | ow

resi st angenepadticicot fk3of tledd dmadyEsiteonnectant dmtitdiyntdfe a3 =50k as of |ine
on the carrier body 4 25 as one conductor, and a Fotenti al difference is
caused bbekeed the lem Edigien¢oneoBlueoT olv (8ki dlamevenodasstors 1

S0, PPl nB oL R CABUCETD SBE18 FEBAT Lot OB RERAE 1L ke, o

of 1 to ¢MPDuctid0ipkel amablas of resholtd MO resistance value of the
high resistance conductor 3 is set to be larger than that of

the low resistance conductor 1 (2), for example, to several

MQ . In addition, in order to easily distinguish from the low

15 resistance conductors 1 and 2, the high resistance
conductor 3 is formed to have a fine shape having
thickness of, for example, 0.5 mm. Furthermore, the high
resistance conductor 3 extends, from one end of one of the

low resistance conductors 1, to the other end along this low

20 resistance conductor 1, then to other one end of the other
low resistance conductor 2 and further toward one end of

this low resistance conductor 2 therealong. As a result, the

high and low resistance conductors 3, 1 and 2 are
connected in form of a series of line on the carrier body 4

26  as one conductor, and a potential difference is caused
between the rear end portions of the low resistance
conductors 1 and 2 so that the electric current of a
constant rate passes. It is desirable for the high resistance
conductor 3 to have a resistance value of 1 to 10M Q ,

30 preferably of 2 to 6 MQ .
[0029]




[0029] 9 Lead wires 7 and 8 are connected to the other ends of the two | ow
resi stance conductors 1 and 2, respectively. These lead wires 7 and 8 are
al so fornmed by being printed on the carrier body 4 with the conductive
ink, which is the 5 same as or simlar to that for the | ow resistance
conductors 1 and 2. [0030] The | ow resistance conductors 1 and 2 have

extensions |a ﬁ%%cf%fr%st e ol P18 %‘Edcﬁq{ééﬁ?eafty}%ef%rﬂ{ e%gdé’olf or
exanpl e, on which the 'water content 1s TTkel'y “concentrated. re

speci fi cahley,tvonelewds exfisthe deespentdivetotOW r asidt Anceespraduitory, 1 and 2
extend, in a bend form to the %pposi r;ﬂ side | ow_resistance caonductors 2
and 1 soThesg Jdeads¥irge CarRde® Fody M sordptresd PHebgilgr medpdednce 15

CO“dUCt%ﬁfhieng'a;ﬁ-iFgg@ﬁ@d%ﬁ’g}ﬁﬁdtﬁ% 'c}g‘éxeyﬁgt”@ il ,easffgf]é LANGR ¢

conduct or coat'ing I's coa he surface of
the arskencbadyod fimahdarheouiipet fper thenlok t&ei tarcee tcomdbertod® so as
to insulate the circuit nmenber together with the «carrier body 4. The
coating Bod8d £ forned of the printing ink. [0032] The printing ink is
formed by kpgadi;ng a binder, 25 pignent and other fillers. As the binder,
there may beé uséd a polyvinyl chloride group resin, polyacrylic group
resin, epoxy group resin, repdsyester goauduicesirs, Mol yagHyl iX uhekfane
group resin, polyolefin group resin, pol yurethane group resin, or phenol
extensions la and 2a to the front end portion of the carrier
10 4, for example, on which the water content is likely
concentrated. More specifically, one ends of the respective
low resistance conductors 1 and 2 extend, in a bend form,
to the opposing side low resistance conductors 2 and 1 so
as to cross the carrier body 4. Further, the high resistance
15 conductor 3 is also bent and extend as like as the low
resistance conductors 1 and 2.
[0031]
The coating body 5 is ceoated on the surface of the
carrier body 4 from the upper portion of the circuit member
20 so as to insulate the circuit member together with the
carrier body 4. The coating body is formed of the printing
ink.
[0032]
The printing ink is formed by kneading a binder,
256  pigment and other fillers. '

As the binder, there may be used a polyvinyl chloride
group resin, polyacrylic group resin, epoxy group resin,
polyester group resin, polyacrylic urethane group resin,
polyolefin group resin, polyurethane group resin, or phenol

30 group resin. The binder further formed through urethane-

coupling of polyester polyal and isocyanate or UV hardened

10




30 group resin. The binder further fornmed through urethane- coupling of

pol yester polyal and isocyanate or UV hardened 10 resin. As the pignment,
there may be used a white pignment, for exanple, for easy identification
fromthe circuit. Further, the filler may include a viscosity controlling
agent, 5 dispersing agent and the like. Such printing ink is coated on the
surface efcthe carrier above the circuit nenber, through the screen
printing, gl rect gravure printing process or like, with the lead wires 7
and 8 renmi ni ndsunbeatpdgmehds theve dimgy the ®@ecbat iwbibedyidm ebt,s
coating gcoat ed boFl% 5 _serves as .C'insulfati ng filmand ter-proof film
[0033] ROPI WaAMDIOf EPostREYhol @ENEIAFRTIOURmed YR t KB c6aTTHECbody 5

at which HoW (/e @&w%g?nﬁgﬁwaé 3 J{w&q&t ﬁéﬁt?é?ﬂ?l%'aﬁ-@}?tse

exposure holes 6 are forne e sanme time as e print me ’of the
coating badpersihg apbhati hhubtthat éikexanpl e, these exposure holes 6 are
formed at a predeterm.ned interval al on%; the two | ow resi stance

e

conductors 1 aR#ON ePIEREIRY IRKpalsl tef Qnd’_fbnéhér Pt e 20fekpSsure
hol'es 6 t@%lgr%lso 15fEed 1%9%]2 r&?ﬁ@ﬁti?”%%ﬁ%rrt' MrohBn2Ndnea: skpeLhe

illustra exanpl e, eac e exposure hdles 6 afso has a circul ar
shape, bptrintimpy dalerteldigptucal préhajpey pectanguloar 1skapewdthl itke shape

as occasion_ demands. 25 Further, an enlarged portion 6a having an area
| ar ger 1pa Wéeéx%oéaf% hIEngiRd R Harepatad; s BscREPIAdiB&EREs, on

the 1ow E83lishaNasoaYNBICt Phid (Datitl "ROPLMANIDLYY NS AR el @ 6.
g to the
insulating film and water-proof film.
[0033]
A plurality of exposure holes 6 are formed on the
coating body 5 at which the low resistance conductors 1

15 and 2 are exposed. These exposure holes 6 are formed at
the same time as the printing time of the coating body 5. In
the illustrated example, these exposure holes 6 are formed
at a predetermined interval along the two low resistance
conductors 1 and 2 extending in parallel, and one or plural

20  exposure holes 6 are also formed to the extending portions
la and 2a. In the illustrated example, each of the exposure
holes 6 also has a circular shape, but it may take elliptical
shape, rectangular shape or like shape as occasion
demands.

25 Further, an enlarged portion 6a having an area larger
than the exposure hole 6 may be formed, as occasion
demands, on the Ilow resistance conductor 1 (2)
corresponding to the exposure hole 6. According to the
formation of such enlarged portion 6a, even if the exposure

30 hole 6 is formed in a manner slightly offset, the low

resistance conductors 1 and 2 can be exposed properly.
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formati on of such enlarged portion 6a, even if the exposure 30 hole 6 is

formed in a manner slightly offset, the Iow resistance conductors 1 and 2
can be exposed properly. 11 Wien water content or water Wadheres so as to
straddle on or bridge between the exposure holes 6 on the | ow resistance
conductors, electric current is short-circuited between the |ow resistance

conduct oy 1Ak for A0S BrOWA AN Wallhiscbasgehs! ign dkbedegpe of no

short-circuite state et ecting the esi on o t he wa [ 0034]
The carrber dodprddics fbemde\mthhm/atee{p@aasen@djbéﬁs6 Qan peaihat rbcwvng t he

carrier 4. |n the illustrated exa 10 such water\ﬁggsm ng hole 9 is
per f or at BBSFHAR &P pCO FHCLPY S 1 & 85&9 aFUEREPE Bét ‘hrﬁférpéwt?é»m stance

conduct b e A feOlo BELURER L SXLSRALAAT | PEr And bl K 11 ey

be perforat as an aggregation of nmany perforations. even in
the casecuheealtt helwat és tangenttidhSthdhenss af tie ssh@let{n‘lrblnﬂtedau ng
body 5, it passes through,K the wat passi ng rlcl)l es 9a and 9b to the
exposuresﬁ% © §F‘ C{Q)tetorﬁé{‘lgb{f ﬁr%éé’rqﬁlodbto cthergafgateV .content W [0035]
Her eunder, rghg 4functions of the water content 20 detection sensor of the
structure nti oned above will be described. [0036] The circuit nenber
and the coatinghleodurvief Bhdy datefocontdnyitetwetteonpassing aideprint ed,
with different 25 colors of i nks,, on the carrier _body 4 forned froma

transpar 8/t RERAETabiRBatheneaidsinde dn dikeoHhbetrahed( PeamimG of wire)
of tfie CL{eH %QEeprﬁagggﬁgohoﬁgubt1§’fpépforated into approximately

rectangular shape between the low resistance conductors 1
and 2 or between the extended portions la and 1b, but it
may be perforated as an aggregation of many perforations.
Accordingly, even in the case where the water content W
15 adheres on the side of the coating body 5, it passes through
the water passing holes 9a and 9b to the exposure hole side
to thereby properly detect the water content W.
[0035]
Hereunder, the functions of the water content
20 detection sensor of the structure mentioned above will be
described.
[0036]
The circuit member and the coating body 5 of the
water content detection sensor are printed, with different
25 colors of inks, on the carrier body 4 formed f{rom a
transparent film, so that the presence of disconnection
(breaking of wire) of the circuit or presence of fault of the
coating body 5 can be immediately visually observed, thus
easily discriminating the performance of the water content
30 detection sensor itself.
[0037]
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coating body 5 can be immediately visually observed, thus easily
discrimnating the performance of the water content 30 detection sensor
itself. [0037] 12 Incidentally, when the lead wires 7 and 8 are ]
connected to a power source, not shown, to thereby apply a voltage on the
circuit nmenber, the current passes fromone of the |ow resistance

conductor 1 tog dl{ijB?ch'ﬂﬁ'l é}oww}%ﬁe%ﬁganp@aaon@%éer 7 tQﬁgog@ ”a&eh' gh

resi stance conduct or detecting this current, the perfornmance of the
wat er combermedet@ctd an BENSOr scamcbe podgedow9038] th&hebwakerplgont ent
det ecti on nsor is ﬁlsed in rIﬁnner that it is bonded on a vehicle
body, a WP gPBsER6r CHiHets PF THAC By Bfo 5 1 ebt Rt SEhd T@MosBe hol e
side is ogxpased RHEWardsidiardde MYoRE RONMEd 1t 013 digRer o ihen (hg | ead
wires 7 and 8 are connected to the power source such as battery so as to
appl y5 voktagetamcehe co]rﬁdcucrtoml t Znentierqughe cilre enhlghssessﬁsbﬁncme of the
he ot her | ow reS| S nce onduct or t hr ough

| ow resi st g}éf ondgct é
t he hi gh®P ‘é?gﬂEe co‘gﬁu F&FC gy thif et Hi foaRcy soﬁ udged
whet her the wal@h c6AEeN d@%equdﬂ SREBY cRACHR! f&d%gw”y or not. 20

[ 0039] When the water content Wof, for exanple, ralnwater adheres so as
to straddl E00B&] exposure hole 6 on the two |ow resistance conductors 1 and

2, they are sh circuited and the current passes. This current is |arger
than that in Z’ghﬁe‘”@a@é of ORGCHorfeLF PG eFELISRE, 18nd HeRcen b

detegd i ngh A A% CYRERNEt Y8 HBndd® SINESIORiOfe WP window glass
or others of an automobile so that the exposure hole side is
exposed outward, or it may be bonded to a diaper.

When the lead wires 7 and 8 are connected to the
power source such as battery so as to apply voltage to the

15  circuit member, the current passes from one of the low
resistance conductor 1 to the other low resistance
conductor 2 through the high resistance conductor 3. By
detecting this current, it is judged whether the water
content detection sensor operates normally or not.

20 [0039]

When the water content W of, for example, rainwater,
adheres so as to straddle the exposure hole 6 on the two
low resistance conductors 1 and 2, they are short-circuited
and the current passes. This current is larger than that in

25 the case of no short-circuited state, and hence, by
detecting this current value, the adhesion of the water
content can be detected. This detection is informed to a
control section of the automobile by transmitting a signal
from the detection sensor and, then, the control section

30 judges the fact of presence of rainfall and then instructs so

as to operate wipers. After the rainfall, the water content of
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content can be detected. This detection is informed to a control section
of the autonobile by transmitting a signal fromthe detection sensor and,
then, the control section 30 judges the fact of presence of rainfall and
then instructs so as to operate wipers. After the rainfall, the water
content of 13 the rainwater is evaporated, the current value is decreased,

and by diger}anatdng wie%afoga{v%gég? G re%?@?xﬂa‘l%érigp&ec}éﬁsféﬁ%rag i on

of the wpers. In the case I aper, en di scharged urination

adheres asadasbyodbscdyaiaarting tthesefposureitotendroh sbhetionl! stwpesi st ance
conductors 1 and 2, the.conductors are short-circuited and the electric
current b‘%%s%ger?ﬁé?’éb‘éﬁkg&wlwrc?et ecting this fact, the presence of the

urination is im%m@dcagéoaggb@@_@i 9},f\9§1e‘i’i‘%'&&@e%og‘}@hﬁ[tgﬁﬁond

Enbodi nent] In this second enbodi nent, as shown in Fig: 5 a
resi &t angd momici@ra40to rbtinbzciacun $s nerbeexphb stthee  lwaterd cont ehe
detection sensor, i.s made shoc{ in conparispn._ 15 with that of the first

t
enbodi nefW [[CORStatf t RERAVRIPHF s sed gwbé&‘iene?l?{l Lh%t%%ﬁrear_feeference
numer al s gk ﬁ"tagﬂ‘:‘r,du{t%cge”bﬁ 31 Or gllxgms”te?ec_‘f?{cf espepdi-pg L 0 heggekn the
nbod 420 dup

first enbodi ment an icated explanation is omtted herern. [0042]
[ Thi rd Enhedebentiedm. t Biys datiecdiaghbddiiserfactastbhowreasetcg. 06, thehi gh
resistange CoNeR ¥ ifformed Gt SEh al B1ho M Mok kG ST
10 [0040]
[Second Embodiment]

In this second embodiment, as shown in Fig. 5, a
high resistance conductor 10 in the circuilt member of the
water content detection sensor is made short in comparison

15  with that of the first embodiment.
[0041]

Further, in this second embodiment, the same
reference numerals are added to members or elements
corresponding to those in the first embodiment and

20  duplicated explanation is omitted herein.
[0042]
[Third Embodiment]
In this third embodiment, as shown in Fig. 6, a high
resistance conductor 11 in the circuit portion of the water
25 content detection sensor is made further short in
comparison with those of the first and second embodiments
so as to extend linearly between two low resistance
conductors 1 and 2.
[0043]
30 Further, in third embodiment, the same reference

numerals are added to members or elements corresponding
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25 content detection sensor is nmade further short in conmparison with those
of the first and second enbodinents so as to extend linearly between two

| ow resi stance conductors 1 and 2. [0043] 30 Further, in third

enbodi nent, the sane reference nunerals are added to nmenbers or el enments

corresponding 14 to those in the first or second enbodi nent and duplicated

expl anatt@”tlﬁés@”lﬁtﬁ%hﬁ'i‘@tn r[Q?éé]n [0 d & Rrbadirpat u%}lllea@e}ﬁ’ater

content detection sensor ourt enbodi nent, as s ,

t he coatengibn@clﬁnfmrcamtteuitlrheremposure hole 6 is forned as a Iam nation
menber of E 4‘8” nted ink | ayer. Mire specifically, the | am nation nmenber
of the coa Qﬂg ody includes three printing ink 10 |layers such that a

first soLpfgﬂgtheglrﬁholdllfngﬁxﬁ 5a is printed on the | ow and high
resi stance conductors 1, 2 ahd 3 of the circuit nenber of the surface of

the darrier body 4, waheur coe: trogst sdeitaktilcayeseﬁlsdrs of i thesd doutrhh first
| ayer 5a

| yer Sa e dinscend solvent, cesiel Lk Laver se tsppymed further 15 on
especti X8 e moblinsengee ol em Byt o AR
sol vent aespsint@d iimk dadeas tMenw i spaadicallynk,thderlamihbtbenused
ur et hane com |g§do'n¥ho (ﬁﬁimeste %Plyunc14 egs% %%%ﬁtern1gﬂ1 lrlﬁrdened
resin inRiemM p g
10 layers such that a first solvent resist ink layer 5a is
printed on the low and high resistance conductors 1, 2 and
3 of the circuit member of the surface of the carrier body 4,
an urine resist ink layer 5b is printed on the first layer 5a
and a second solvent resist ink layer 5Sc is printed further
15  on the urine resist ink layer 5b. In the printing operations
of the respective layers, the exposure holes 6 are
simultaneously formed as non-printed portion.
[0045]
Polyester resin ink will be used as the solvent resist
20 ink, and as the urine resist ink, there will be used
urethane combined ink of polyester polyal and isocyanate,
or UV hardened resin ink.
[0046]
In the case of application of the water content
25 detection sensor to the diaper, since the low and high
resistance conductors 1, 2 and 3 are protected by the
coating body 5 consisting of the multi-layers of the printing
ink layers 5a to 5c, the intrusion of the urination from the
urine resist ink layer 5b into the low and high resistance
30 conductors 1, 2 and 3 can be prevented. Accordingly, the

low and high resistance conductors at the circuit member
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[0046] In the case of application of the water content 25 detection
sensor to the diaper, since the | ow and hi gh resistance conductors 1, 2 and
3 are protected by the coating body 5 consisting of the multi-layers of
the printing ink layers 5a to 5¢c, the intrusion of the urination fromthe
urine resist ink layer 5b into the | ow and high resistance 30 conductors 1,

2 and 3 b ePr et o4 Gﬂgkﬂi@ﬂﬁﬁa E ﬁ¥%a@ﬂ high nesistanee
conduct orﬁgrhat Btehe cl rcg)i 'Ee menber 15 canh%len% SO prevente frloméchangi ng in
the resi sednes thtpesfthdrseoh. resualfesutinatmamatdaon dan peropaper|y

detected in a plutality of tinmes _and the diaper can be used K for the plural
uri nat i oS tePhE] magi%husﬁiktareog"o VRRE 8 ﬁg’&]éﬁﬁﬁﬁfﬂ?&tﬁ?n‘ésrﬁ i st ink
| ayer 5_bftpt Pnlhep G F gy &riﬁ%@?@hs@?‘“ ’?ﬁéhﬁﬁv%ioﬁy diherhir so1seiMent
resist ink layer “5a, and the 1 nvasion on the side opposite to the circuit

portiion camperadso shaheofirine tiesiséconk soyeendbr esistthenkidayer 5c. 10
[0047] Further, in thjs fﬁurth odi rreg}nh the .same referenge nunerals are

added t o™MEMRFE FePEnBhiY Oégﬁg’sé_s%bﬁ Y P WRES TPRIPhd ¥ 18 %o third
enbodi rre%h,a%ddteﬂ'e' GRALL 1P BRALIAN LRI OTHLER MG 0N tpld LAABY [FI TN

Enbodi nen I'n the water content detection se of the fift odi nent ,
the | ow amdthdoghcresi standsoceiduct offs bly; the andc8nidh sbkbrdmt stedimtf ourth
enbodi ment ]S‘ci)%ﬂ‘gri ted with a 20 conductive ink including only conductive

carbon a$™ Et?%e substance. Accordingly, the low and high
10 [0047]

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

15 [0048]
[Fifth Embodiment]

In the water content detection sensor of the {fifth
embodiment, the low and high resistance conductors 1, 2
and 3 in the first to fourth embodiments is printed with a

20 conductive ink including only conductive carbon as
conductive substance. Accordingly, the low and high
resistance conductors 1, 2 and 3 exhibit high resistance
against urine component, and hence, the variation of the
resistance value can be suppressed. As a result, in the case

25 when such water content detection sensor is applied to the
diaper, the urination can be properly detected in plural
times.

[0049]

It is to be noted that the present invention is not

30 limited to the described embodiments and many other

changes and modifications may be made without departing
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resi stance conductors 1, 2 and 3 exhibit high resistance against urine
conponent, and hence, the variation of the resistance value can be
suppressed. As a result, in the case 25 when such water content detection
sensor is applied to the diaper, the urination can be properly detected in
plural times. [0049] It is to be noted that the present invention is not

30 imt i oiq?%% n ot a

modi f i caf?lg%%fs) ttn}gi %‘géﬁ%ge%\?vi t outg eparatei%lngﬂg?gy? T oﬁnq%?{ héez}gscg[gges’ g?mt he
appended esdpai 1B re Hoolex anplye bet fier mexdpasurt b ehobesiemyb ddy fiarsmechd ao f he
carrier bgdy i nst.ead of th? cog&&ng body. In addition, the coating body is
formed { thf GPaHESHHALYng! RnRACHFEIR; HUE FPATAYSHd FEY nEd WHHEE 5 film
menber asg, ik ryi:en 1 : opt:ent

detecti o?lstgnggfesé%{r&%ﬁg gl?lka%l ierrcstji t%%ﬁlt%grﬁ?% \Rﬁi \gﬁ}ﬁ%%v&rgéﬁgt &nce
conduct ofd m dinspnded b h&realdsekhieoceacteofthatyand a hi gh resi stance 5
conductor connecting end portions of the respective |ow resistance
conductors; a carrier body having a water-proof property and an insul ating
property; and a coating body having a water-proof property and an

insul ating property, the circuit nenber being di sposed between the carrier
body 10 and the coating body, wherein a plurality of exposure holes are
formed to the carrier body or the coating body so as to expose the |ow
resi stance conductors at plural portions, and when water content adheres
bet ween t he exposure
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hol es and the | ow resi stance conductors are then short 15 circuited in a
current conduction state, a current value is nade |larger than that before
the water content adheres. 2. The water detection sensor according to claim
1, wherein the |low resistance conductors and the high resistance
conductor are formed by being printed on the 20 carrier body in form of
filmand the coating body is pr| nted afiiey eon. 3. The water detection
sensor according to claim1 or erein portions of the | ow resistance
conduct ods coAr espotat ng:ctmt&rm‘e ekposetrierholssnace foonmeolrasngnl amged 25
ortions each, havin n area |arger .than that of the exposure hole. 4. The
\R/ater cofitEntitdet g’Pg)r? Isersor ‘é(g’c’&lhdl %o éﬁy?lSB%%CSf QoRHEctors 3,

wher ei n | f «4.h e t e
expostr e el os e df oPred 1a 48 et Tty Fian & Rl 2ESi8hEnke, |

l'i kely concehtcadedcormedtingatead cpmremnsletoécttlhcm sesportaccoiaiwng to
claim 18 1.to 4, wherejn the carrier ,bod d the, coating body are f or med
with thr bG8 iORES R AENHT c 1R VT e5ag>§§;v Bavimg fatértcdonrant

detectio rdi.ng \re%q.r o]
conduct ops6 nd hg&ﬁl&g%rp légg?%?iar{r:%eﬂjm t?lér ag% %r:elr?t ggh%t at[ﬁgats.)[nductl ve
i nk i nchediing coreac¢trvproafbpnopzrt¥henvdten dostdatingt eatoiparisgnsor

according to claim 6, in the prlntl |nk of tg[eelowremst%nce
conduct o € HHIGlikds ™ G %‘Flg?.f‘clt I&Prcb%‘?. CSWC&%J Ca&TgeET tHAAY10 t hat
I nclydedainy {hg RGGh Ofwﬁg?egﬂlg %fli@g]CSf SQNGEELRT h HesThe
wat er content detectio accordi ng o clai

are formed to the carrier body or the coating body so as to
expose the low resistance conductors at plural portions,
and when water content adheres between the exposure
holes and the low resistance conductors are then short-
15  circuited in a current conduction state, a current value is
made larger than that before the water content adheres.
2. The water detection sensor according to claim 1,
wherein the low resistance conductors and the high
resistance conductor are formed by being printed on the
20 carrier body in form of film and the coating body is printed
thereon.
3. The water detection sensor according to claim 1 or 2,
wherein portions of the low resistance conductors
corresponding to the exposure holes are formed as enlarged
25  portions each having an area larger than that of the
exposure hole.
4, The water content detection sensor according to any
one of claims 1 to 3, wherein extending portions of the low
resistance conductors and the exposure holes are formed to
30  portions at which the water content is likely concentrated.

S. The water content detection sensor according to claim
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1, wherein the coating body or the carrier body, to which the exposure

hol es are fornmed, is forned as a | am nation 15 nenber conposed of printing
ink layers, and at | east one |ayer of the |lam nation nenber is fornmed of
urine resist ink. 9. The water content detection sensor according to claim
8, wherein at |least one of layers of the [am nation mermber disposed

between Yheouul ng el ik Laveferatbdpeaband fatirgh b 8aiStaace

conductors is formed of so resi st 1nk 10. The wat con
det ect i oﬂosnrtscﬂ)maidcctMmgghohollasmhﬁoug/&nemdnmh hea$ek"vpassee33| st ink is a

pol yester. resip ink. _11. The content detection nsor ording to
claim 8%-wher Pﬁ? PRt e o8t V\€§f eteiPR FFESRHNECS lﬁ’egj ionf%f%’fmZS

pol yeStegép%M@re?ﬁd t'l'ﬁ?cl’@@ratzeeé)irst%%\fr@%@ﬁfluﬁ k8 idkd t}%:o vvater

cont ent tection sensor according to aim 1 ere| n the h| gh
resi st ancescotainceor soadsictor merdy peimgepriwitd vehdeoriduet | vnkl nk
I ncl udi n9ngpudlncéogg%c &gglvcearcg(%%oag conductive substance. 30 19
7. The water content detection sensor according to claim
6, wherein the printing ink of the low resistance conductor
includes the conductive carbon of an amount larger than
10 that included in the printing ink of the high resistance
conductor.
8. The water content detection sensor according to claim
1, wherein the coating body or the carrier body, to which
the exposure holes are formed, is formed as a lamination
15 member composed of printing ink layers, and at least one
layer of the lamination member is formed of urine resist ink.
9. The water content detection sensor according to claim
8, wherein at least one of layers of the lamination member
disposed between the urine resist ink layer and the low and
20 high resistance conductors is formed of solvent resist ink.
10. The water content detection sensor according to claim
9, wherein the solvent resist ink is a polyester resin ink.
11. The water content detection sensor according to claim
8, wherein the urine resist ink is urethane combined ink of
26 polyester polyal and isocyanate or UV hardened resin ink.
12. The water content detection sensor according to claim
1, wherein the low and high resistance conductors are
formed by being printed with conductive ink including only
conductive carbon as conductive substance.

30
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