DESCRI PTI ON  WATER CONTENT DETECTI ON SENSOR Technical Field 11, [00011 The
present invention relates to a water content (or nerely water) detection
sensor. Background Art 10 [0002] Generally, 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 electric current 15 passes(Such water content detection

sensors are disclosed, for exa%% i te t Literature 1,2,3.). Such
kPR

wat er content detection sensor for automatic w pers of

aut onobi |WATEJRam?(DN’IaEFlI’ISQJEr’I‘EbWﬂJ S%Q\J%'é gnt Literature 1:
JP-63-290950 Patent Literature 2: JP-2000-19136 Patent Literature 3:

JP-2002- 82080 Disclosure of the Invention 25 Problens to be Sol ved by the

| nventi o CJ 0004,];1 Itfn Lelge wat er content detection sensor of the structure
descri be nh?ﬁ(é 5 oV prior art references, for exanple, under the
presence of[o@mp} ential difference between the 30 el ectrodes, when an

el ectric current passes upon adherence of the water content between the

el ectrodes, a digmaprésent gewvendied hylabesdedeat mantexf ddeteutr egf and an

out put
P merely water) detection sensor.

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-63-290950
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



signal is then detected. In such structure, however, the performance of a
circuit itself including the electrodes could not be judged, and it is
therefore inpossible to detect 5 the generation or presence of the water
content or water at the tine of adhesion of the water content between the
el ectrodes because of no generation of any signal due to fault of the
circuit such as electrodes. Furthernore, a convent}onag wat er contgntt.
detection 10 sensoy is_also utiljized for diapers for detecting urination
or evac&&1ote éﬁcﬁhe? cdhgtectieeh pf fhedesinmant canet et ohetpwtination

t hrough gl Iy t] el egl val ue y he . chan edlil which results in a
cause of e@?%&eéﬁ?%&éa FE%ggga'tﬁé dsts'afggt oﬁ't{.r.ulqanﬁfg% OVACDrditty, the
present perdotrioancees c¢bnaei yaduit aerdfdenalu@ing the Cér&uriadces
nmenti oned above and an object of the present invention is to provide a

wat er coRPEHA P tadceteigs depsyt iédsalbherefosaranp afsiddel hg datept esence

f t (o] I: r en, el rodes,. Means, for Solving the

(I;r ob}%ng "th%ogg‘g]]@r l?ﬁgbgbg\ggts\agﬁqo& %t%iﬁhc?bjwe%&esr (Fé]ﬁl‘f)eengcqﬁ é’\"/%&gr #kor di ng
to the ptheentimavedt ixafhbgiohovofli fldea water cOHEEM GBRAQELEAN t3RNSOr
conprisin a circuit nmenber in which | ow resistance conductors ( 1,2 )

di sposede?‘?l‘:t’ﬁ?aﬁl@ﬁl biecegrsachionifergemdrativgh ofesimst astenabnduct oro (3) 30
connect i Pgu(ff'%cfpﬂ%i&r}%lﬂft %ﬂ%}{ §s§§§%é¥e lLow resistance conductors ( 1,2)
i "ine;

so as to provide a series o F?9FShody (4) having a wat er - proof
property and aRurthermore, a conventional water content detection

10 sensor is also utilized for diapers 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.

15

[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



insulating property; and a coating body ( 5) having a water-proof property
and an insulating property, the circuit menber being di sposed between the
carrier body (4) and 5 the coating body ( 5) , wherein a plurality of
exposure holes (6) are fornmed 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, |l ow resistance conductors g 1,2) are then short-

ci rcui t eI c G t(é‘b)\gvdu 368t &t eVascEupFent Palomrenty amde dmar ger

th t hat; on eres, | ] 5.1ln a
prgperrgénﬁbﬁﬁﬂgﬁﬁ?ﬁgﬁgyab%\?@ aép\g:%ag?g?hﬁe)%dpsf eggﬁ% i négﬁtlpgn,at he | ow
resi st ancea tenduwes of priode 2ty araddahhenbhgbtfﬁglﬁf@p@:@t??%&ﬁh(ﬁﬂ may be
formed by bejn rinted on the carrier body (4) informof filmand the
coating 588?1%’8? B§1Bgi Ais®asrsd ebptwee dﬁ%]c%zltﬁiro@@Y fﬁ% :a\md .

i S 2 corr i.ng, tQ f.he,exposure_hol es may
o1 or mod se onl argagoshy el 0 GPRRPUhTR: | BIhAg B P LS RS ¢ b
t hat of thwdesxpb6ure hoke f@@)mag [tQﬂgﬁi?]E&taQ@déﬂgb@ﬁnrl Oﬂ?) g) Ioﬁﬁaq%eeOf t he
I i st t 1, and the exposure hol es y
formed t 5 B0ADEorSOAY Wi bh 5% 4l br toonien ToHi Sten ¢ kebpoonbers I at ed.

30 [0010] (The, par gier Hodysed depiﬂ?‘a?ogtoirrt]gorqg?ya(r153 Wen 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



be formed with through holes ( 9a,9b) through which water passes. [0011]
The | ow resi stance conductors and the high resistance conductor nay be
printed with conductive ink including conductive carbon. [0012] It may be
desired that the printing ink of the low resistance conductor includes the
conductive carbon of an 10 amount |arger than that included in. the
printing ink of the high resistance conductor. [0013] The coating body or
the carrier body, to which the exposure hol es arg formed, may be fornmed as
y

a | am nationfasmagdherithonpbseaedt palesi ng%anRb dyer shravghat wlkish one

| ayer of ] iLon nmenber is formed of urine resist ink. [0014] It
mag be de‘élgr?%laaé%ggégt | east one of the l|ayers of the [|am nation member

di sposed bgD@een) the urine resist ink 20 |ayer and the | ow and high _
resistance conductors is formed of solvent resist ink. The urine resist ink
may be urethandheonthpred raristapetyestandpeitpals andnidocylanat drigh UV

25 100151 STRERPGE SbCAGH Foamatanie Lonauttont ayEREdReF iR YK bel ng
printed whichuedndieldv@uictkvenedtidbag only conductive carbon as conductive
subst ance. 30
[0012]
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]
[t 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



Effects of the Invention [0016] According to the present invention of the
characters nentioned above, when the water (W or |i ke adheres between the
exposure holes (6) in the current conduction 5 state and the | ow

resi stance 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 adhesion, so that the water content detection
sensor can surely detect the water content (W 10 by observing the state
of the cird¢Q0l6 0017] By prlntlng the | ow and high resi stance conductors

cont ent

on the filmshagpe rrie dy or coatin ter

det ecti on sensg‘r carn& né(ﬂecit%lfﬁreﬁﬁat ﬁ(‘f@n Pnl hEMAHOEIP i n a

narrow pefithefofed r4vgwlear vshiehacthe pardiean. (b@®18]or Brikgor sHons & the

| ow resistance conductors corres‘rgsndl ng to the exposure holes are forned
r

as enl ar @&iwnoﬂﬂ?oﬁgp@&dﬂmm emlt&hgecrurhanttmnd@fcttlbel

th f f I t t th
wator” coftart AEbotrondBndETIRESPSS rhomd @S O Ehn 88T %ﬁa‘iﬁ%ed ’
[0019] 2R Ipapdfidli gr, ehege @Hb?ﬂdém:tﬁ%fd 0N, Of ctd‘xerérPt’V ﬁt nce

conductors and the exposure holes are forned ‘to  portions at
wat er cohbhepuglk thkebyrttuntemmattaats rhecesnsatisonywitht Inhewabfsre content

det ecti OBeSfSrfléolth%ané) er I(n{ﬁr)ovadheswn so that the water content
detection sensor can surely detect the water content (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



30 [0020] In the enbodi nent in which the through holes (9a,9b) are forned
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. 1is afront view of a water content detection sensor according to a
first enbodi ment of the present 10 invention; Fig. 2 is a rear view of the
wat er content detection sensor of the first enbodinment; Fig. 3 is a plan
view of al@a@bl nessefoomedetoathe cagmtient bdelyectndnthensaratimhg Fi g. 4
is a sectiopal viewtaknalongteIineIV—IVin Fi 1, Fi 51s a plan
f

vi ew sho a TR utt HefibeRs ehat Bhec ¥ ed%lllsg?,t PN t@gq.wsﬂtde

accor di ng gpo 8i teeceidthemod §&nkreoth d1ies PUESENt tH¥eRFEEE: 20 Hidht6 is a
pl an vi ew Sh?WI ng a circuit nmenber of a water content detection sensor
accordi ng(¥)a chin de enactlyedetettete present invention; Fig. 7 is a
sectiponal view, like that of Fig. 4, of a water content detection sensor
according to a fourth 25 enbodi nent of the present invention. Explanation

of Refer g}qefwygglbq.lipt{CQIQQ@ﬂ the Enveh@ypfesSi stance conductor, 1 a 2 a
[0021]

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

26 embodiment of the present invention.

Explanation of Reference Numeral

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

carrier body. 5 -rcoating body. 6 - exposure hole.



30 extension portion. 3 high resistance conductor, 4 carrier body,
coating body, 6 exposure hole, 06 a ... enlarged portion, 9 a, 9 .
water passing holes 9a. W..water Best Mde for Carrying Qut the Invention
Hereunder, preferred enbodi ments of the present invention will be
described with reference to the acconpanying drawi ngs. [0024] 10 [First

nt] As shown in Figs. 1 to 4, a water content (or nerely water)

n_sensor of this enbodinent is provided wth a circuit nenber
f | dw reslatgedeposhiumt or s 9 1a ,2 Bxbendwadeirn ppersiln el hatelsa hi gh

5 [0023]
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posed between a carrier or carrier body 4 and a coating body 5
ing wat er-proof property and insulating property, and the coating
body 5 i s Hostddowiet foPC arpyimgl Oyt ohehbhesnasoaxposure hol es 6 through

e si stance conductors are exposed. The exposure hol es
G {Ber

6 may

carrier body 4. [0025] The carrier body or carrier 4 is

nto a 125-deRdR4 e PPéfeﬁ@Pe_éﬂ%@(Pﬂ'ﬁE Lo farfyet eﬁ%ﬁéehas a

e of the water content etectl on sensor. e carrier
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electric
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:ailcl%rirlri)sa{%?}ﬁggdrawings.
[0024]
[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
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 S5 both having water-proof property and
insulating property, and the coating body 5 is formed with
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
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
to be formed to be transparent for the easy observation of

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



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 nmenber. The carrier body 4 is 7 formed froma biaxially oriented
filmfornmed of polypropyl ene, polyethyl ene, polyvinyl-chloride, polyester,
pol yam de, polyi m de, polycarbonate, polystyrene or like. It 1is also
desirable for the carrier body 4 to have a thickness 5 of 30 to 300 u m
or, nore preferably, 50 to 100 u m [0026] The circuit nenber includes the
pl ural | dormesdst diroen comdudiiersiallynd &riewtiech e)fileﬂg i fompaed | gbgal 0894
both the i de edges of the belt-shaped filmformng the carrier body 1 :
The | ow YRR CRRduBL Y§thyéﬁ€leg &l omd i orpdent DRJyeERdcEarri er

body 4 wi =hE : ' ' 02 uct | {nk.is
Fored by Aean g doadirn gy btfeuRbpnd ol oAt ARG B J8cd THE G ana
as the 15 hlswlede¢sitebke fay bheusadriepabydiynyl tehheniede ghdekdesd n, a

pol yacryl up resjn, an epoxy group resin, a_polyester group resin,

pol ygt‘irypifgéﬁrg‘? hi(ig gr da P eg?ﬂfeapb%fefcﬁléh:nSOglteubotoe’éirﬁ,- a uret hane
group resi ”OO%E?]QO' or like resin. As the conductive nmetal powder, there
may be use& ilver, gold, copper, nickel, alumnium conductive carbon
or like. The filHeriroaitdasmbersénsltivesonheoblluifaldgsnt re $istdirs@er si ng
agent and the |ike. The | ow resistance conductors 1 and 2 are forned by 25
coating CRELBREQES| L eANAk 2onWitie e gxticard daup araldet ialongdrethitdee f or m

through §‘i:&@eed%résn5ifn9hedb%?€lslgﬁﬁ\élﬁ ®ilm forming the carrier body
10 4. The low resistance conductors 1 and 2 are formed by
printing the carrier body 4 with electrically conductive ink.
[0027]
The conductive ink is formed by kneading binder,
conductive metal powder and another filler, 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 10x m, preferably, 5 to

30u m. The resistances of these low resistance conductors



printing, flexographic printing or like printing process. Each of the |ow
resi stance conductors 1 and 2 is printed wth such conductive ink so as to
have, for exanple, a 30 width of 1 nm and a thickness of 10,u m
preferably, 5 to 30g m The resistances of these |ow resistance conductors
1 and 2 are nmade to be 0 to 200k52 , preferably, less than 100k |12 by
regul ati ng the content of the conductive netal powder of the conductive
ink. In this enbodlnent it is set to be about 100k . 5 [0028] On the
other hardd2R@e2hagk meadst dac®ecdhdoc2?OB Qi nprageca lzyu tlesenitbrarn s

formed b h c ctiyve of th 03|t|

subst ant %ﬁ%r!?hg{}’sg}rm&é‘géhtq}%tﬁé? ?Rg& CRY 12 etls E][an%%n (Hﬁ]td Fof“?gf‘b)
Hovever, daagdel0odndtc Oh dilietiGRNEH&L i Me 1PRile AOMIE mies (€O % nﬁgt' n the
conductlve ink, and as a result, the resistance val ue of the

resi st ané® Benabetdr 198Gk %et to be larger than that of the Iow resi stance

cond tor ig? for exanple, to several MQ. In addition, in order to
eaS|Iy dis 9 ]sh fromthe | ow 15 resistance conductors 1 and 2, the high

resistance coayctige 3therf ¢r4®d tehea}ﬁ-gﬁ fielg stHaRS Nayh % cfldY akness
of, for exanple, 0.5 mm Furthernbre, the“high resistance conductor 3

ext ends, ifir osérewit aneondeof ishforinewd rleyi beange poondadt ovighl,the t he
oo R Sl 20 S5 DS ST S dard ISR SAEL o0, o
4 o, SR B ol e Bskte 2 8 (o34 Hosf el AT | o,
on tHe campembedytie é:onductlve metal powder is contained in the
conductive ink, and as a result, the 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
25 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]



25 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 O 30 preferably of 2 to
6 MOJ[0029] 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 also forned by being printed on the carrier body 4 with the conductive
ink, which is tieadseimeas’ andi & 4pe ¢onneatteddrot hkhel otheesé sHanee

conduct orz1 1t and12. [ 0030 The | ow resistance conductors 1 and 2 have
ext ensi of€'G 2 %Rd 19¥ tEF Tt et Sht CARAY6EPTBn lofaRAe ZarGseativalyt or

exanpl e, THe¥Bi hdheivater o eftats éiéﬂflﬁbrrﬁgﬁc N 1 O%d%/g{r?ted

specifically, one ends of the respective ow resi stance c ors 1 and 2
extend, ion dhemhftden body thevidppddieg endedtiwer sk stwhdehcoadiics ors 2

condutt o s 51 08 St avekh Bl o thiaoUs TERIS 1 omeCr QOnstanters
conductonsghangd 2. [0031] The coating body 5 is coated on the surface of
the carrier body 4 fromthe upper portion of the circuit nmenber 20 so as
to insul at @0OOkircuit member together with the carrier body 4. The
coating body i%‘l’Ieor odwOf rtég(las arlilr(]:tei ngcorilglfict[oorossz]l and 2 have
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 coated 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,
25 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



The printing ink is fornmed by kneading a binder, 25 pignment and other
fillers. As the binder, there may be used a polyvinyl chloride group
resin, polyacrylic group resin, epoxy group resin, polyester group resin,
pol yacrylic urethane group resin, polyolefin group resin, polyurethane
group resin, or phenol 30 group resin. The binder further formed through
uret hane- coupling of polyester polyal and isoeyanate or W hardened 10
resin. As the pigment, there nay be used a white pignent, for exanple, for
easy idedti*fcation fromthe circuit. Further, the filler may include a

viscosity contraad l4 ﬁ%ﬁﬂ n+ >+fi.Spersing n e like —Such
printi ngyi nk i écgcoﬂmH% :eﬁet’saﬁfzge&lg%igt H%g%{(gaer(?i %r al lg\?gptlﬁglgpltcw t
menber, tthrougkamhplecr dem prisyt i mdcrwifiwtihavﬂfcgpr;tﬁid ng:iﬁ*bf@lgft‘.ss '[0[1
like, w the lead wires 7 and 8 remai ni ng uncoat ed, us providing the
10 coati ?&B@H?ris.%ﬁ?hwi%’bépﬁﬁ’g1{‘66&%)@1 B6GO5ligecpartrad lingsaganitng il m

and t erg; £ I lity of exposure holes 6 are fornmed on
! dj1@'p%qf815§5§§te[rgﬁlﬁﬂ]dttﬁ‘é@ 198!

the coating body 'ow fesistance conductors 1 15 and 2 are

exposed. TheseSexghbspréniidhgs iflar ésf eoemedatont e Sagarfhse aF tihee
printing time of the coating body 5. In the illustrated exanple, these
exposur e SRAITLET 6 APRVEorthe G CAlitr el B hedthRowghnl thiongarieert wo | ow

oo et el e ol oAy el o AR VAR e 7
the illud¢adt siresaffpberd eBiche nfaitfit @xpAasdiged, thus providing the

10 coating body 5. This coating (coated) body 5 serves as
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

16 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 low 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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holes 6 al so has a circular shape, but it may take elliptical shape,
rectangul ar shape or |li ke shape as occasion demands. 25 Further, an

enl arged portion 6a having an area larger than the exposure hole 6 may be
formed, as occasion denands, on the |ow resistance conductor 1 (2)
corresponding to the exposure hole 6. According to the formation of such
enl arged portion 6a, even if the exposurg 30 h0|i 6 hszforneg in a nagner
slightl fset, the | ow resistance conductors an can be expose

pr ogerl ;.‘mlff WiahChafen tedH: &t Watekt ¥r adhenesesos@asta cstaddit e  on

ol cotri gt vont ) S hoP b e T Sehsult Bk R e PH ahnE IMuct o

electric current 1s7short-circui € I Oow resi 8fduct or s
| and 2, resdstdnse ocwmndntctalsye dlscltatcgeﬁdﬂigﬁltt hies C@fﬁ@rﬁtcﬁ%uitevc\i[ [0034]
short--circuited tate, thus detecting the adhesion of the water \

The carrilbt.?rt“b%ﬂ? Eﬁies PEY nEeS 14 e SRt ePysHAS TS hdl énd 92, pemet reltisig t he

carriger i r X e..110 s ter ssing. hole 9,is
perfo?at galﬁr%trgﬁggdyoi?tﬁa?%fege?r glgpgln&u]earcalsj?ﬁ%p%\ft?e?mgﬁﬁrttﬁ “i%wetre i stance
conduct ossate, ahd1® dxtdretingenhicha déxd sindedb henki grsdravand I b, but it may
be perfora 8 as] an aggregation of many perforations. Accordingly, even in
t he case \/\L@ 8%lhe water content W15 adheres on the side of the coati ng

Doy 5 o ST, LSO ple oL EroRRhrg AL 138 BERARIA | oos: 1
Her eundePa thentunatiogsthe tdwerMetrerd cam effie illustrated example,
10 such water passing hole 9 is perforated 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 from 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]

12



20 detection sensor of the structure nentioned above will be described.
[00.336] The circuit nenber 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 froma transparent film, so that the presence of
di sconnection (breaking of wire) of the circuit or presence of fault of
the coating body 5 can be immediately visually observed, thus easily

di scrimnating the perfornance of the water content 30 detection sensor
itsel f. [0037] Ineidgaitgdhy al IWhewherthae leestd wines 7 7andisdar®@ a@oenect ed

h b ly a ol tage on the.circuit
hober - TioiTAHEEEd, POLa 00y LA PG DR o b0 SR ARB o 1 o

the ot hevdlowger esi $hancércantusiedh b2 rt hflegobuthenhti ph '@y $tEALSne
conductor 3. By detecting_ this current, the performance of the water

content @t etRFonlewnssesiataneej uagadiup0oss]l The \A‘dl@;l_@‘idmﬁngodet ection
Sensog | LN _a r.that [t _is hond on.a vehicle body, a
Wi ndO\S/v gl%ggzsg?h%tehercl&% an%arut g bﬁ’goycgq? ha?gfehe %su?%sm Sfde is

exposed ewivéudtoer 3i.t Byayl diedi9Agedhte audirapal - tMeeperfs-head v pgs 7 and
8 are connected to the power source such as battery so as to apply voltage

to the [BS ®Watan comaset datectiar ean s sen thofusheedf the | ow

resistancergg tor 1 to the other |ow resistance conductor 2 through the
hi gh resi slIance onductor 3. By
The water content detection sensor is used in a

10 manner that it is bonded on a vehicle body, a 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

16 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

13



detecting this current, it is judged whether the water content detection
sensor operates normally or not. 20 10039] Wen the water content Wof, for
exanpl e, rainwater, adheres so as to straddle the exposure hole 6 on the
two |ow 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 inforned
to a cohtifof2sB¥AT 4F ¢haPLIEdR6hi tRehyurFEAdnY BITAgiS degiraseds om t he

det ecti og SENgQr - - ral ..sectio j udges t.he fact of
presence of rai nfcg{gﬁré%ﬁ%%%ns i%Lcﬁ[‘%lsctzoﬂlé%sQ:t(%g%ﬂpotz-iraeect\hlof)lersgt.oI%?ter t he

rai nfal | thehepwatsrioeonfertie ofipdBst he rai nwater is evaporated, the current
val ue i s decreased and by discrimnating this fact, the control section
stops the opefBtFBE 6RSEn®fniber diaper, hwheamedds chie ggichperin atiemn

di scharg ihation. S, ad S o.bri 0ss..the exposure hole 6
on’tho o eEEs t 8nas 18 eI FBe AP0 s RAREFHER: b8 Lo i
short-ci lowi tessmtdride @oacduictosdr rentap@sses thbecehrdweeBrsByaget ecting
this fact, the presence of the wurination is inforned through an alarm for
exanpl e. Sh_’(?r[tOGH’O‘}u[tS’ééond agpdodi HB®t ] | Bledirdcsecoaremmbdi mpasses shown

e Sl BRSBTS SO B0, MGG gl the
the firstrénbedoneid .informed through an alarm, for example.
10 [0040]
[Second Embodiment]

In this second embodiment, as shown in Fig. 5, a
high resistance conductor 10 in the circuit 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

14



[0041] Further, in this second enbodiment, the sanme reference nunerals
are added to nenbers or elenents corresponding to those in the first
enbodi ment and 20 duplicated explanation is omtted herein. [0042] [Third
Enbodi nent] In this third enbodi nent, as shown in Fig. 6, a high

resi stance conductor 11 in the circuit portion of the water 25 content
detection sensor is nmade further short in conparison with those of the

first ond enbodi nents so as to_extend l|inearly between two | ow
rlegisst22388%8&&&%?@6%&%} 9T s6631d embpdimggnt | andhidwpbssddidrent

t he sane HENG I r d to nmenbers or el ements corresponding
14 to thgg?li%n thgni‘ ?fggﬁgﬁggcgﬁgggﬁbodi ment and duplicated explanation

is omtted[BOretln. [0044] [Fourth Enbodinent] In a water content dgt gct i50n
sensor of _this faourth L enbodinment, as shown in Fig. 7, the coating body
f or med E%OWZ%%B%@IHSIDé% is formed as a | am nation nenber of a

prined ink | ayar o Mbgespea) {igal | vie bigiAMNALLOD JFERAL 9f,Lhe coating

body includes three printing in ayers such afirs resi st
i nk | ayeenshoidd menit ntaed sdno whe iboWignd7 hitgle resd tihan o dpngdudehedl, 2 and
3 of the circuit menber of the surface of the carrier body 4, an urine
resist i bR HRgExBaSIT e Maleeh bh foraner: 86 aalamisgation member of

a printed ink layer. More specifically, the lamination
member of the coating body includes three printing ink
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 S5c 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 wurine 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

15



and a second solvent resist ink layer 5c is printed further 15 on the urine
resist ink layer 5b, In the printing operations of the respective |ayers,

t he exposure holes 6 are sinultaneously 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 conbined ink of

pol yester polyal and isocyanate, or UV hardened resin ink. [0046] In the

case of aéﬁ’lti %tati on of the water content 25 detection sensor to the
di aper, Safte Xhe2 it MEHRIededromnsdaBB880E ois theo rapisiamase

protecte e irng dy, 5 | St] f.the tiglayers of,the
printi ng@aﬁﬁé%]a&greg@ég' t(f)xt%c?é tﬁgglﬂr?it’r ug?gﬁgg%é{lhe@ﬂbi n%%i nr??gﬁm he

uri ne resiedtedtekl iayar phtriaiity tdfe timwsaad di tdhe réd seancgn3Becor@uct ors 1,
2 and 3 can he preyented. Accordingly, the _|ow and high resistance
conduct of ST attthePeRFali e fde ean bd bt sénprsient eal f tBm clvgimy in the

. ' he sénpe gi
ot oot o0 T EOERLIPEY R vt LN inl 1RERFORH BB B LRE BRI i ura

urinati omsenibericwasbensbfut fsoyvene st compaentredfisthimkriaiger esi st
ink layer. 5b into the circuit nenber can _be shut off by the first solvent
resi st | mél ARE tBE IBAHASIN| Avhstn shdenhenpeeitspplssi tlet sirdiaiti rcuit

PO ROl S 0, SR BEL VR By Dk o o
added toimknbeysr @c el enents
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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corresponding to those in the first to third enbodi rent and duplicated
explanation is omtted herein. 15 [0048] [Fifth Enbodi nent] In the water
content detection sensor of the fifth enbodinent, the | ow and high

resi stance conductors 1, 2 and 3 in the first to fourth enbodi nents is
printed with a 20 conductive ink including only conductive carbon as
conductive substance. Accordingly, the I ow and high. resistance conductors

1, 2 and_ 3 exhibit high resjstance ag%i?gist ur.i ne conponent, and hence, the
vari ati off 3 tHee $68PSFate & P RER Slgpmessdior paxampdey tthe n the

case 25 whe, [ r. Le e di aper,
t he urinatioﬁﬁggﬁ @gqgéégggfgﬂ%ggg%?%% ?ﬂtgﬁﬂigfrh?fﬂggg& ﬁb%%@éal?fis to
be not edthieatcadieng esedly.i hueatddition,nohe 30 dtinigt dtbdp Hefsleserd bed

enbodi nent.s. a many. ot.her changes and _nodifications nmay be nade w thout
departi né"&ihe&%fer dﬁ?’tlhféné’cd Byete dgpernd meyaibes forsnedxanithe a t he
exposyir e for e Len y instead of the coatis
oody. infggﬂéﬁ?leir}g%,é}fﬁes glgﬁi%]%tbgdﬁﬁ?giéﬁrq&%gd with the printing ink
| ayers, but it may he forned with a filmmenber as |like as the carrier
body. 17 CLAIMS L A water content detection sensor in which a circuit
menber in which low resistance conductors disposed in parallel to each
ot her and a high resistance conductor connecting end portions of the
respective | ow resistance conductors is

17



i nt erposed between a carrier body and a coating body both having a

wat er - proof property and an insulating property, a plurality of exposure
holes are forned to the carrier body or the coating body so as to expose
the | ow resistance conductors at plural portions, and when water content
adheres between the exposure holes and the | ow resistance conductors are
then short-circuited in a current conduction state, a current value is
made | arger than that before the water content adheres, and portions of
the | ow resi stance conductors corresponding to the exposure holes are
formed as enl arged portions each haw n area |arger than that of the

exposurig hol @. water Wb t¥at 8 tdelo8CEdrdr ANFRICHAS Qi thdr@b&! Bl Whleh ‘gﬁl@ ein

the |l ow resistance conductors and the high resistance conductor ar or med
by bei A§S!SEIGn eendiactore dispesask ibguyailel forearbfothiel mrahd high coxstangebody

is pri SN betidr . nt ent detection _sensor accqgrdjng.to
claim Ir&gguf,w}ev\i]er e?er?%ge%agFg?ﬁgﬁﬁg)?tt%lgﬁgs%ffcqvﬁelolwowsi‘%gflg? zfﬁ’egu&tﬂ{gdét ors
and t henterposad behotees aaragriet diadydat® apesdtingbody hdthChading aviaesr-gesyrent
is likel ncentrated. ,4. The water cqnt ent dfet ection sensor according to

C
any ond ré?erc A% 27 inshlading prapertys A PIHERVer! SRS UANIER apeimed Bady

are fonhedcatridr tHadguel Hed esoatidy ovaly WY Gly WAt @kpBASSES- 1dH Besidiagicnat er
content detection sensor according to claim1l, wherein the | ow resistance

conduct®6PSUSHYSt Rk MiREH Pestieranaadcwhancieiencongentnedierist hetwemubei ve
| Nk nekBEOg: BBRAUELD U8 eOBWP Olkis Gmcl NGOMRIRDrE APL Gbn AHEELIRNBANS0L

according to claim5, wherein the printing in OW resistance
conducttofrerHcEodactidre statvd ik tdureerdardloe of maare dampentthhar gert béfane tthat

i ncl ud i i Nfj I nk t high resistance conductor. 7. The
wat er ?garﬂa gnicgﬁtee?{etc{%doﬂrzquge’ns%g&a CEF‘Bng 0tfostilleai ma, " S&F‘QF% FﬂBguﬁEPaYPi ng
body orottespoadirigto udyxpdsauretiialbs the fenpas useates poticherd®e, hafing

for o0 350 el BILAAL VIR 1S SOBOSEI G, P Ui g Tk Tayer's, and at ™ east

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 carrier body in form of film and the coating body is printed

thecrcon.

3. The water content detection sensor according to claim 1 or 2, wherein
extending portions of the low resistance conductors and the exposure holes are

formed to portions at which the water content is likely concentrated.

4. The water content detection sensor according to any one of claims 1 to 3,

wherein the carrier body and the coating body are formed with through holes

through which water passes.
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layer of the |am nation menber is formed of urine resist ink, 8. The water
content detection sensor according to claim7, wherein at |east one of
|ayers of the Ilanmination nmenber disposed between the urine resist ink

llayer and the |ow and high resistance conductors is fornmed of solvent

resist ink. 9. The water content detection sensor according to claim?7,
wherein the wurine resist ink is urethane conbined ink of polyester portal
and isocyanate or tTV hardened resin ink. 10. The water content detection
sensor according to claim@8, wherein the solvent resist ink is polyester
resin ink. 11. The water content detection sensor according to claiml,
wherein the low and high resistance conductors are fornmed by being printed

wi th canduct i Viee iwaker baetendi e Q1Y sERQIUELd¥ Qi PORIAST SIRIUEL XS 1ow
subst ancefes%sgtancc conductors and the high resistance conductor are printed with

conductive ink including conductive carbon.

6. The water content detection sensor according to claim 5, wherein the
printing ink of the low resistance conductor includes the conductive carbon of an

amount larger than that included in the printing ink of the high resistance

conductor.

7. 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 member composed of printing ink layers, and at least one

layer of the lamination member is formed of urine resist ink.

8. The water content detection sensor according to claim 7, wherein at least
one of layers of the lamination member disposed between the urine resist ink

layer and the low and high resistancc conductors is formed of solvent resist ink.

9. The water content detection sensor according to claim 7, wherein the

urine resist ink is urethane combined ink of polyester polyal and isocyanate or

UV hardened resin ink.

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

solvent resist ink is polyester resin ink.
11. 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.
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