CH P FOR MEASURI NG NUMBER OF M CROBE, AND APPARATUS FOR MEASURI NG NUVMBER OF
M CROBE USI NG THE SAME TECHNI CAL HELD The present invention rel ates
to a chip for measuring nunber of mcrobe, and to an apparatus for
measuring nunber of mcrobe in which this chip is used, BACKGROUND ART A
conventional chip for neasuring nunber of m crobe was configured as

follows. WitHIPCROIEMEXSURING NUMBERIOFMIURGBRANIPI obe, for
exanpl e, mcrobes 10 were collected using a cotton swab or other such

col | cotERAIEA (B OR MIEABURING iYLy HIER OF MilcnZyite: DS oHBIF g 1

the upper face of the container. After this, the liquid in the container as
stirreGAMIEB a stirrer, and in this state the m crobe count was neasured
with a nmeasuring electrode provided inside the container (see Patent

Li teraty ICA{I??I )ﬁrrpl e), 15 CITATION LI ST PATENT LTI ERATUP, E Pat ent
Liter atu apanese ai d- OQpen Patent Application 2010-220507 SUMVARY

TECHNI CAL PROBLEM 20Wth the above-nenti oned conventional configuration,

el ubi on and The assewneventiof relates to a chip for measuring number of microbe, and to an

apparatus for measuring number of microbe in which this chip is used.
BACKGROUND ART
A conventional chip for measuring number of microbe was configured as follows.
With a conventional chip for measuring number of microbe, for example, microbes
10  were collected using a cotton swab or other such microbe collection tool from inside the oral
cavity, and this microbe collection tool was immersed in a liquid in a container from an
opening in the upper face of the container. After this, the liquid in the container was stirred
with a stirrer, and in this state the microbe count was measured with a measuring electrode
provided inside the container (see Patent Literature 1, for example).
15 CITATION LIST
PATENT LITERATURE
Patent Literature 1: Japanese Laid-Open Patent Application 2010-220507
SUMMARY
TECHNICAL PROBLEM
20 With the above-mentioned conventional configuration, elution and measurement of
the microbes can be performed in the container, which was considered an advantage because

the size of the device itself could be extremely small.



the m crobes can be perforned in the container, which was consi dered an
advant age because the size of the device itself could be extrenely smal
However, a neasuring electrode has to be integrally provided to the inner
wal | surface of the container used to perform such nmeasurenents. Moreover,
the takeoff leads fromthis neasuring el ectrode to the outside of the

cont ai ner halsvelver, BendiBigtenghat @iode Ghd tosRTelRgMly Wi védeddb itveisinetpwalheurface
production cost. Therefore, it ends up being expensive to take a m crobe

count n thjs container. i s used In, view o his,..it IS . obj ect

of 1 he O R sotaeR SRath OR ot BT trsusemishisy MOPSHone RS At EPTaRis er obe
w th which neasurenent costs can be cut. SOLUTI ON TO PROBLEM 10To achi eve

t he st ateasurofy) edatrodt hethe bupideat tieasuinardantiivdermafe watertigbesoafehbive pr esent
i nvention conprises a chip main body in the foamof a |lone plate, a

measur i el ectrode connect.ing el ectrode, a ground el ectrode, and a
conduc?ﬁ%%l%§¥%5§$m$ﬁ§dﬁﬁggﬁg%hg el ectrode is provided on a first end side

in the longitudinal direction of the surface of the chip main body, and is
i mersed i nTheras.lit exdsnip Heinguixgensietoddrrenicroty wletcwheddisi ongorenect ed t o
t he 15nmeasuring el ectrode and is provided on a second end side on the
opposi te.side fromthe first end in the |ongitudinal direction of the
surface of the chip main body. The ground el ectrode is provided on the
second end side of the surface of the chip main body, The conductive
pattern is dongecaldbistibistaneobifcd ahthe presentripgatiando pioyidsrasihiRied MEsYHE out er
peri pheral portion of the neasuring el ectrode.

number of microbe with which measurement costs can be cut.
SOLUTION TO PROBLEM

10 To achieve the stated object, the chip for measuring number of microbe of the present
invention comprises a chip main body in the form of a long plate, a measuring electrode, a
connecting electrode, a ground electrode, and a conductive pattern. The measuring electrode
is provided on a first end side in the longitudinal direction of the surface of the chip main
body, and is immersed in a measurement liquid. The connecting electrode is connected to the

15  measuring electrode and is provided on a second end side on the opposite side from the first
end in the longitudinal direction of the surface of the chip main body. The ground electrode
is provided on the second end side of the surface of the chip main body. The conductive
pattern is connected to the ground electrode and is provided to the outer peripheral portion of
the measuring electrode.

20 The apparatus for measuring number of microbe of the present invention makes use of
the above-mentioned chip for measuring number of microbe, and comprises a container

holder, a rotary driver, an electrode insertion portion, and a measurement section. The



20The apparatus for neasuring nunber of mcrobe of the present invention
makes use of the above-nentioned chip for neasuring nunber of m crobe, and
conprises a container holder, a rotary driver, an el ectrode insertion
portion, and a measurenent section. The container holder holds a bottoned
cylindrical con-mrk.ring an opening in. its upper face, with the opening
faci ng ciaindFRIAQTRIN HdtiBIedcPlARII1 EdiRaiRG HaRINBRN opehiflg iMit§ fishee Btkal ner
hol der along with a liquid stored inside, around the central axis oldie
container running jn a substantially vertical direch%gn. The el ectrode

i nsert M6 té%PP‘?”é‘?gg aRiogPs TR &otaky; Gives Fotpes G cPRGIShiFIB & thsCORPEEbe t hr ough
the opening in the container held in the container holder, at a position

i nsi de hbller glong aitherliduitbdtoled i65ids efouhd tHeh@niraingis of\id torgdine rieng ihe
central axis, and a position that is a specific distance away fromthe

i nner Il surface. The measurenent .section neasures m cr,obes at the

oasur ST s dSe o e tegE Tt OB R T HOR e R Bhstii er ¢ eq
into the container by the electrode insertion portion, 10Furthernore, the
chi p f aombeasunicripenmobgh thefopamiag dbtheabntatwer held sethie contaert hadegepri ses a
chip main body in the formof a long plate, a neasuring electrode, a

connect | I n ver. r.ing ctrode
s pr oo B SRR FonyfherdRRE A 1p Bnfty yERAEls e TR G £7°, 0O
imrersed in a neasurenent liquid, and has nutually opposing first and
second pasiiguthahiy asipedfic ddtmcoavahfomghe innendal setdacst Thheneapirtmerl : 150f t he
chip main body. The connecting el ectrode is provided on the upper end side

of t hes@c?i.'bﬁ%‘epasﬁ S fnﬁ@oﬁ%ﬁ@tﬂ@h&sﬁ%ﬁﬁén} ISR ;bg@t{e%ﬁli R AB@ Y KRR oflevi ce,

and has first and second connecting electro connector connects the
measuring el ectrode and the connecting el ectrode at the surface of the chip
mai n b&H?PbﬁﬁﬁmﬁﬁgnH”ﬁp§?m%Wﬁh@%ﬂ@ﬁng@¢%ﬂﬁﬁ@0¥PP%KmnEasuring el ectrode and
the first connecting electrode are connected between the upper 20 and | ower

engs of thefraHhdBfoe, Me SRS ferhdhsimdnmbBAEE of 8li€koBe SEGOPELsEMIARGIOH Where the
second neasuring el ectrode and the second connecting el ectrode are

ggg;?c%ﬁgpg%\éfc%{]%&ﬁmhe &;uyﬁgglgjthgg'g%g %[on%q) a?te,oeI mte.etls(l:"lrixsléI gl]cea?gde?fa cgrpn%ct(iﬁlgl P main

electrode, a connector, and a cover. The measuring electrode is provided on the lower end
side of the surface of the chip main body, is immersed in a measurement liquid, and has
mutually opposing first and second measuring electrodes on the lower end side of the surface
15  of the chip main body. The connecting electrode is provided on the upper end side of the
surface of the chip main body, is connected to a measurement device, and has first and
second connecting electrodes. The connector connects the measuring electrode and the
connecting electrode at the surface of the chip main body, and has a first connector where the
first measuring electrode and the first connecting electrode are connected between the upper
20  and lower ends of the surface of the chip main body, and a second connector where the
second measuring electrode and the second connecting electrode are connected between the

upper and lower ends of the surface of the chip main body. The cover is provided so as to



cover the surface of the first andsecond connectors between the upper and

| ower ends of the surface of the chip main body. ADVANTAGEQUS EFFECT S
Wth the chip for measuring nunber of mcrobe of the present invention, a
cont ai ner having a sinple bottomed cylindrical shape with an opening in its
upper face can be used as the container, which neans that the production

cost OtoldiencRittasd Beihe FRd aRE séONE &&qlec@wbma&ume WBHdr 260 $dvGerlcaductle
FurthernDre wi th a conventional chip for nmeasuring nunber of m crobe when

the mcr unt .is t en t he user holds the chip for nmeasuring nunber of
mcrobé““?’?e 1R WGt QHnd inserts it into the el ectrode insertion
portion of the device, hut sonetinmes the user would accidentally touch the

measur ATV ANFRIGROES®FFBeE'chi p for nmeasuring nunber of mcrobe, and the
measuring el ectrode ended up being damaged by static eIectricity fromthe

user when b n ed into the,devic th the c

nunmber of m‘%ﬂé&ggtg ﬁ't fttoﬁ gleﬁsruéglgﬁltumlbﬁ{/(éttﬁlf%%be i c%re§ehg r{% grctgor{l duc ﬁt\%{é‘eg gt tern
is provided around the periphery of the neasurlng el ectrode, if the user
acch dehtahg y sinople hetsorhérbcytimesivalishapeakigic an optaingie itsivpperafasocandealsed he
conductive pattern at the sane time, and static electricity fromthe user

W T Lo 608 QU At ﬁlggﬂw ?odﬁ@té&r%&t b tgﬁ\l}ff &gl bl 180G ered Ul pr event s

t he measuring electro |ng anage atlc ectricity. a
result, the user need not worry about the p03|t|on where he hol ds the chip
for neaxamumgmﬁwoﬁawhbweéf m crobe (the position where he grasps the chip
for measuring nunber of mcrobe), and this nmakes the chip for neasuring

nunber of MEGHRBG SRSHEAT 2 EdhvBARHaEehip for measuring number of microbe, when the
microbe count is taken, the user holds the chip for measuring number of microbe in his
10  fingers and inserts it into the electrode insertion portion of the device, but sometimes the user
would accidentally touch the measuring electrode on the chip for measuring number of
microbe, and the measuring electrode ended up being damaged by static electricity from the
user when being inserted into the device.
With the chip for measuring number of microbe of the present invention, since the
15  conductive pattern is provided around the periphery of the measuring electrode, if the user
accidentally touches the measuring electrode, he will also touch the conductive pattern at the
same time, and static electricity from the user will flow through the conductive pattern to the
device side. This prevents the measuring electrode from being damaged by static electricity.
As aresult, the user need not worry about the position where he holds the chip for measuring
20  number of microbe (the position where he grasps the chip for measuring number of microbe),

and this makes the chip for measuring number of microbe easier to handle.



Wth the chip for nmeasuring nunber of mcrobe of the present invention,
when the neasuring electrode is inmersed in a neasurenent liquid in order
to take a mcrobe count, the lower parts of the first and second connectors
connected to the neasuring electrode are also inmersed in the measurenent
liquid. Accordingly, when a specific voltage is applied to 5the neasuring

el ectrode duyyiigheMRASME BIBRring HRLILROSE thitrdHeT PRI inkentidie wheirglesed part
of the connectors, and the i mrersed part has an i npedance conponent.

Furthernore, when the neasurenent liquid js.rotated around.the center axis
of t he MEEFHHISFACUMF ISigmrssesUp @aFeurclsat dapiq M dgrtodale npiehestEft 1 qui d

is shaken in the vertical direction, causing the i mersed part of the

connectiy 1§wtep;f>atr{su><ftt1;baﬁ1@t anth¥eSorfd db@headrs @BnicRAKS theahtandeg eldctidie ardtpedance
10conponent of the inmmersed part, and variance occurs in the neitsuri.ent

¢ sur t 80 ARGieH ThpeduSHERE Lty e peor ReDr iPtr Seokes et NERERRER, for

measuri ng nunber of m crobe of the present invention, a cover that covers
t he5 sutfeaneasofing klecttddesturiap theaaementc osirge tivalso applipd ovihdednkhet weegnft he
upper and | ower ends of the surface of the chip main body, so the first and

second_,connect or.s n touch e f f & i auid, and
oo v HECPRRRASE S d A BhmbQUF Rk N SR B8 Lo R TEPHIRIRDl Wk
connectors. As a result, there is no variance in the neasurenent val ue, so
measur eresitreracigligaslyis cetated @rdumg oy eiter BRI B tHDESCRIRT HONhOReDRAUMNNGSh2 0F| G,
1 is an oblique view of the apparatus for neasuring nunber of m crobe

pertai gi gt iR mERRRMABAGuiAks {HARPHEREN tib AN HERL AR causing the immersed

part of the connectors to fluctuate. This fluctuation creates variance in the impedance
10  component of the immersed part, and variance occurs in the measurement value obtained
when measurement was performed at a varying impedance. This results in lower
measurement accuracy.
In view of this, with the chip for measuring number of microbe of the present
invention, a cover that covers the surface of the first and second connectors is provided
15  between the upper and lower ends of the surface of the chip main body, so the first and
second connectors do not touch the surface of the measurement liquid, and no variance in the
impedance component occurs in the first and second connectors. As a result, there is no
variance in the measurement value, so measurement accuracy can be improved.
BRIEF DESCRIPTION OF DRAWINGS
20 FIG. 1 is an oblique view of the apparatus for measuring number of microbe

pertaining to an embodiment of the present invention;



Ha 2 is an oblique view of the operating state of the apparatus for
measuring nunber of mcrobe in FIG |; FIG 3 is a cross section of the
operating state of the apparatus for nmeasuring nunber of mcrobe in FIG 1;
5FIG 4 is an oblique view of a container in the apparatus for measuring

nunber of mcrobe in FIG |; FIGS. 5a to Sc are front views of the
measur enent pehli PisaRdblifie: GO %ﬁd@éﬁatiﬁg@ﬁ@d@f th@@p;ﬁ@eftus for itasiapatuaibes f or
measur i ng nunber of mcrobe i FIG FIG 6 is a cross section

of the ti nqﬁ&t Zte of the apparat us for neasuring nunber 10of m crobe
in Fl G.O “’r control block diagram of the apparatus for
measuring nunber of mcrobe in FIG 1; FIG 8 is a top view of the
cont ai ner ofI@ Ieisappasatdbnfdnha@asaingrgtaoihthe apeiratns for emasurmgiiuBGbel;
15FIG 9 is a cross section of the liquid flow inside the container of the
appar atymlcro elnPPeiagli;i ng nunber of mcrobe in FIG 1;

5 FIG. 4 is an oblique view of a container in the apparatus for measuring number of
microbe in FIG. 1;
FIGS. 5ato 5¢c are front views of the measurement chip and the constituent members
thereof in the apparatus for measuring number of microbe i FIG. 1;
FIG. 6 is a cross section of the operating state of the apparatus for measuring number
10  of microbe in FIG. 1;
FIG. 7 is a control block diagram of the apparatus for measuring number of microbe
in FIG. 1;
FIG. 8 is a top view of the container of the apparatus for measuring number of
microbe in FIG. 1;
15 FIG. 9 is a cross section of the liquid flow inside the container of the apparatus for
measuring number of microbe in FIG. 1;
FIGS. 10a and 10b are front views of the measurement chip during operation of the
apparatus for measuring number of microbe in FIG. 1;
FIGS. 11a and 11b are configuration diagrams of connection terminals of the
20  apparatus for measuring number of microbe in FIG. 1; and
FIG. 12 shows the connection relation between the measurement chip and the

apparatus for measuring number of microbe in FIG. 1.



FIGS. 10a and | Qb are front views of the nmeasurenent chip during operation

of the apparatus for neasuring nunber of mcrobe in FIG |; FIGS. 1.1l1la and
111, are configuration diagrans of connection term nals of the 20 apparatus
for easuring nunber of mcrobe in FIG 1; and FIG 12 shows the

connection relation between the neasurenent chip and the apparatus for

measur pEARIMPEN A F PvasebavERTSI G 1, DESCRI PTI ON OF EMBODI MENTS
Enbodi nment | The neasurenment chip (chip for measuring nunber of

m crobe) 15 and _apparatus for neasuring nunber of mcrobe pertaining to an
enbodi digrentde present invention will now 5be described through
reference to the draw ngs. As shown in FIG 1|, the apparatus for

measuri ng nUHb efeaQfrebice(chip fohinsawibg ot ofanithibied &S aed fiparairafped mai n
body case | and a front cover 2 provided openably upward at the front (see
FIG 2), . As sho in FIG 2, a container. holder 3 that has openin
ot Ct hehiprinsgubneT B iy OB O of e Preeat bRl iR e
front cover 2 on the inside of the main body case I, As shown in FIGS.
$ and B¢ dedeebebtir@ighatfedenics to thetdrevihgs. m of a bottonmed cylinder having a
circular opening at the top, and is held in the container holder $ with the

openi ng faci,ng, up. . I pdri ] tom face of
t he contai neArS%H9‘B?hI?AléfgfSEeHCUaP?;%]ﬁmg?%ﬁrg%asS?rdlﬁén%[géérygoqfr%?rr?%g%su SIst antially
vertically in the inner side face of the holder 5

embodiment comprises a box-shaped main body case 1 and a front cover 2 provided openably

upward at the front (see FIG. 2).
As shown in FIG. 2, a container holder 3 that has opening at the top and holds a
10  container 4 is provided to the rear side of the front cover 2 on the inside of the main body
case 1.

As shown in FIGS. 3 and 4, the container 4 is in the form of a bottomed cylinder
having a circular opening at the top, and is held in the container holder 3 with the opening
facing up. A cylindrical holder 5 is formed on the bottom face of the container 4. Three

15  elution protrusions 6 are formed substantially vertically in the inner side face of the holder 5
at intervals of 120 degrees in the peripheral direction. Three elution grooves 7 that pass
through from the inside to the outside are formed at intervals of 120 degrees in the side face
of the holder 5. Further, pure water 8 (an example of a measurement liquid) for eluting
microbes M (see FIG. 8) is held in the container 4.

20 As shown in FIG. 3, a collection portion 10 provided to the lower end of a rod-shaped
microbe collection tool 9 is inserted from above into the holder 5 of the container 4, and the

microbe collection tool 9 is held by the holder 5. The collection portion 10 of the microbe



at intervals of 120 degrees in the peripheral direction. Three elution
grooves 7 that pass through fromthe inside to the outside are forned at
intervals of 120 degrees in the side face of the holder 5. Further, pure
water 8 (an exanple of a measurenment liquid) Air eluting mcrobes M(see
FIG 8) is held in the container 4. 20As shown in FIG 3, a collection

por ti o, A0:iBh Yl 66 irsertdd Bitd SVl &N‘ij%%r xdufle, SHPR&ApFaGTLRRT ©BkQRE | ON
tool 9 is inserted fromabove into the holder 5 of the container 4 and the
m crobe collection tool 9 is held by the holder 5 The collection portion
10 of tHEORFEMobe collection tool 9 is inserted into an oral cavity,for
exanple, to pick up saliva and collect the m crobes M hi this state,

the user prgs8essthldeths Wdrgheskds thd sivlteh 1 RinWT3) 2tvien Thefidft handdvite draspii@s pi ng
t he upper end portion of the mcrobe collection tool 9 with the right hand,

for ex le. The rotatjon af to 2 th cguses. the cont ai ner, hglder 3 to
ot at o SR oy BODPHRF s celrstion st ok T Rieh o SF RO aaP 5 an e
engaged wi th engagenent protrusions (not shown) of the container 4 at this

poi it , rétagorcofd mbtver 24haanubs thotatidner holiden 3 tid eotaton Saicadrivd prodtuaioes, t he
operation lanp 13 in FIG 2 is lit. In this state, the container 4 rotates

for a preset tu ti (such.as 0 sec S Thi i he
elutio n(g[rso?Ws?r}g}rl]% C(%R%ﬁl%r\ti} Oédee& t°0° ??\gggfgcﬁ‘ﬁﬂ]et%l e\%\gﬁ%%g{c@%g’bé@%e&ﬁg@g’g’rn 5to
hit the collection portion 10 of the m crobe collection tool 9. Therefore,
m cr obe$ thyl dongirte 4tahthicpdihe the contaper ticen be Gotatcd. SWheadhe enmdaigdr 4 tegatest ut i on
grooves 7 into the pure water 8 in the container 4. Upon

conpl ettlaeg{})e%tiogh%la{) q% ?ﬁm.ofﬁ MRt 1Pfis sﬁzﬂ@, tHé@({ntéllﬁélj Brokdi& fgié ELRRE 1GRL! ection

tool 9 pwar cont al ner e user then nounts the
measurenment chip 15 shown in FIG Sc to a nmeasurenent chip hol der 14
provi déigne (Guehras 1dhgerondshce of the front cover 2. As shown in
FIG 5a, the neasurenent chip 15 in this enbodi ment has a chip nmai n body

15801 n the fORRBEioA chipledthetdMifbnPratr@ioR IRBSMEH ROthe Rkt Walgackbof the
connecting el ectrode 2017, and a connector 18, e measuring

Th
8 S A ST A
the pure water 8.
M inside the collection portion 10 are eluted through the elution grooves 7 into the pure water
8 in the container 4.
Upon completion of this elution operation, the user pulls the microbe collection tool 9
15  upward out of the container 4.
The user then mounts the measurement chip 15 shown in FIG. 5c to a measurement
chip holder 14 provided to the inner face of the front cover 2.
As shown in FIG. 5a, the measurement chip 15 in this embodiment has a chip main

body 15A in the form of a long, thin plate, a measuring electrode 16, a connecting electrode

20 17, and a connector 18.



The connecting electrode 17 is provided on the upper end side (the other
end in the 5longitudinal direction) of the surface of the chip main body
15A. and is connected to the neasurenent chip holder 14 of a measurenent
devi ce. The connector 18 connects the | easuring el ectrode 16 and the
connecting electrode 17 at the surface of the chip main body 15A. In this

enbodi ment , TR3kicaslirh® dl&udnel & & @dviavebn RieTowpodndeideybenend ertkpi nhal ate)
10which is used as the substrate of the chip main body 15A, and the

pal | adium.i s. ked with a |laser_.to form.he uring.electrode 16, the
connec h(?nrgbtui‘l“\é\@[w"ﬁﬂ‘énvyff ?heaﬂ’ﬂﬁafﬁ af &’8 GRECRYP b9 gﬁ? , and I? I ¢ f%t%e Pgte
pal l adium (Pd), the netal material of the el ectrodes, etc., sputtered over

t he PEWwa@dsr 8ot her substrate may be al um num (Al). silver (Ag), gold (Au),
copper (Cu), or another such netal material. 15The conflauration of the

hip 15.wi .l b 1L b [ Ll . [Pt
Next . ho udgr BrEgll v PRt Rk PubF bl o B afe LBL Db pe ) 15 11

FIG 5, and nounts the connecting electrode 17 to the neasurement chip
hol Sler ldngitwhienkedipotio@rofeheatfice af thartipmeihdeidy 4P Aconhe coinsateddo thede bet ween
t he neasurenent chip 15 and the 20device as shown in FIG 3. That is, in

this e i , t j j -portion is constituted by the
front g%%g#ggg&FﬁE ﬁ%@%ﬁgéﬁgﬁﬁagﬁﬁgk E@%@%’14 etc, Fromthis state
the front cover 2 is rotated forward with a handl e 19, and when it has been
rotated to tlhe cenngctoril§ cpmets the pisasusig plestient 1 ¢ andthe soprecting gletEefls nt o t he
container 4 via the opening in the container 4 from above the container 4

hel d iﬁ7tabﬁ1e%ﬁﬁﬁ&idﬁﬁe&ﬁbﬁﬁa‘in@odﬁ‘ﬁs&hom in FIG 6, The neasuring
el ectrode 16 of the ieasurenen chip 15 at this point is imrersed in the

ure water S in the container 4.
P In this embodiment, pal?adium is sputtered over PET (polyethylene terephthalate),

10  which is used as the substrate of the chip main body 15A, and the palladium is worked with a
laser to form the measuring electrode 16, the connecting electrode 17, and the connector 18.

In addition to palladium (Pd), the metal material of the electrodes, etc., sputtered over
the PET or other substrate may be aluminum (Al), silver (Ag), gold (Au), copper (Cu), or
another such metal material.

15 The configuration of the measurement chip 15 will be described in detail at a later
point.

Next, the user grasps the approximate middle of the measurement chip 15 in FIG. 5,
and mounts the connecting electrode 17 to the measurement chip holder 14, whereupon an
electrical and mechanical connection is made between the measurement chip 15 and the

20  device as shown in FIG. 3. That is, in this embodiment, the electrode insertion portion is

constituted by the front cover 2, the measurement chip holder 14, etc.



Next, the user presses a neasurenent start switch 20 (FIG 1) to commence
measurenment A voltage or 3 WHz, for exanple,is applied to the neasuring
el ectrode 16, and the mcrobes Meluted into the container 4 are gathered
at the measuring electrode 16. At the sane tinme, a voltage of 800 kHz, for
exanple, is applied to the neasuring el ectrode 16, 10 and the inpedance

change of t g nTRASHEleNGe HoRELHRHR islibtdted fRasidNeith 4 Rarlddk B, andindien ixchas ount
Thi s measurenent nethod is al ready known from prior publications and so

forth, so it wll not be _described here, ta keep.the descyiption from being
overly b%%‘rfﬁﬁ“‘\gatpé]éﬁ state in F P(?nh I TeaSHEGENHEHP lig ﬁgm ilﬁiiff(r:té‘f Foéﬁalfl%r é uch t hat
the notor 12 rotates the container holder 3, the container 4, and the pure
wat er 8iadbs bpginEiashis enaiher Slomhdbvd the centainer 4rbeld infpanntamer hellef Br t he

m crobes Mthat are widely diffused in the container 4 to approach the

aken ByERG RERLr enpnmeenrperbofald BSIRe ittty Dy £35 GRS Petno
mani pul ator 22 is inserted into a through-hole 21 (see FIG 5) provided in

t heS ceihmersed it the preasateesrenthe chitping™}. 20The mani pul ator 22 is retracted to
the rear as shown in FIG 3 until the nmeasurenent chip 15 descends all the

way in the gopf ?ﬁ&rl?s %I?iflzs%g% n%ra%élﬂgﬁsste{rpéwiféﬂ WII] 'Bbc he as shown

FIG 6 from i ntedi a ore e measurenent chip 15 descends all the way
t he container 4. "l he through-hole 21 is in the formof a slot that

i s | ongwasuremenie A vritgige 0f B Milz.dor eenpds iptprlisd thibgsuesirei elediioge 16, (FI G,

5). Therefore, when the user opens up the front cover 2 after

measur eiefk ’mit:{%)%gé ﬁf(’)‘%&t_eﬁ Rgto Yhe dMB2iAIUOHE BaROIE althe nbabbig@astode T8Nt Chi p

15 engages wt shaped engagenent conmponent (not shown) provided to

the distal end of the naniﬁulator 22. As, a result, the measure n# chip 15
i s sepireseng o mveHesaridl ke far cxpmplenisiageiic tg theynegsuripg glectipde ¥4 ont

cover 2 is opened up, if the front cover 2 is pulled to the rear (the right

Si g¢ i BndihSimPiddnbe dnge St HeSndaBuidl @bctidie 16EamUERIERND taltd Pmidotasubeen
separated fromthe neasurenent chip holder 14, the distal end of the

coni o5 out  RPIRGSTRRSIGHERGN & Sieady kndHe CHBLE T EHER oRs iy RS #3722
is, the neasurenent chip 15 is pulled out of the neasurenent chip hol der
14, aneill aoBbadestribediere; ankaipriee debcdpti@r freadeirgneetly complicated.
In this embodiment, the configuration is such that the motor 12 rotates the container
holder 3, the container 4, and the pure water 8 during measurement, so that there are more
15  opportunities for the microbes M that are widely diffused in the container 4 to approach the
measuring electrode 16.
In a state in which a microbe count is being taken by the measurement chip 15, as
shown in FIG. 6, a rod-shaped manipulator 22 is inserted into a through-hole 21 (see FIG. 5)
provided in the center of the measurement chip 15.

20 The manipulator 22 is retracted to the rear as shown in FIG. 3 until the measurement

chip 15 descends all the way in the container 4, but protrudes toward the front cover 2 as

10



15Accordi ngly, the opening of the front cover 2 does not cause the pure
wat er 8 containing the mcrobes Mthat have adhered during neasurenent to
i nadvertently be splashed or dripped onto the front or bottomfaces, etc.,
of the front cover 2. Which is preferable in ternms of cleanliness.

FIG 7 is a control block diagramof the apparatus for neasuring nunber of

m cr obghARREE G 8 1k {rﬂrne&ihtem%fala(m&m@m&aﬁér@ Bhip IB&leb®nas all theivgayci@annect ed

to a notor power supply 24 of a power supply 23, The notor power
supply 24 is connected to a notor power supply controller 26 of the
cont r ofeggontaer 4. An el ectrode power supply 27 of the power supply 2% is

connected to the teasuring el ectrode 16, 5The el ectrode power supply 27 is

connected t Q‘héfhr@il?fh(ﬂ@de iP@weE foethidlaysl et iolohgdr id he ICogiagking dirkgtiont he
above-nentioned voltages of 3 Miz and 800 kHz are applied fromthe

electrog power su Ege nmeasuring el ectrode 16, and a m crobe
count ﬁ?%ﬁmﬁpegﬁ@%i%@ﬁﬁ‘ by a neasurenment section 29 and conmputer 30
connected to the neasuring electrode 16. The neasurenent result is

di spl ayed offhareftirsphlasn theater operdlupphefrodiedvat 2 bfier miése@meof, thehlewker emt  cover
2. An interface section 32 is used to operate the power supply. The

cwi t ch b SuPRROR 1R Bt AU 15 el S I SRR o o

Specifically, with the apparatus for neasuring nunber of 'erotic in this
enbodi renponehbeanot shavot) moatddédivdhd distal gt ofi tbamaneultap2ofAsdwsstlt.obe  cover 2,
t he nmeasurenent chip holder 14, etc.) is provided for inserting the

measur gne aﬂw J%ﬁs isnt £t9@fr69{ﬁ1§h{3:§§1hérlgﬁt AHOIL1849 40088, Reheh Ihd he

cont ai ner rom ove t contai ner 4 in“the contal ner hol der 3.
Therefore, the container 4 can have a n@ée bot t oned cyI i ndr.i cal shape

havi ng frantsaven? gronspechimg tha ﬁiomscwpéris pltcd to pae rgar (e mght sidgdn FE416) dp

produci ng the container 4 is |ower than in.
10  a state in which the measurement chip 15 has been separated from the measurement chip

holder 14, the distal end of the hook-shaped engagement component (not shown) provided to
the manipulator 22 comes out of the through-hole 21 in the measurement chip 15.

That is, the measurement chip 15 is pulled out of the measurement chip holder 14, and
remains in the container 4 after measurement.

15 Accordingly, the opening of the front cover 2 does not cause the pure water 8
containing the microbes M that have adhered during measurement to inadvertently be
splashed or dripped onto the front or bottom faces, etc., of the front cover 2, which is
preferable in terms of cleanliness.

FIG. 7 is a control block diagram of the apparatus for measuring number of microbe

20  used to carry out the above operation.

The motor 12 is connected to a motor power supply 24 of a power supply 23.

11



20 the past, and neasurenent costs can be reduced. Next, the relation
between the pure water 8 and the neasurenent chip 15 during the m crobe
count will he described. As shown in. FIG 8, during neasurenment the
measurenent chip 15 is disposed at a position closer to the inner wall of
the container 4 than the center axis of the cylindrical container 4, and at
a position ' ARG ediBlal icBRfolbr 26168 the
measuri ng eﬁgg%¥%§gﬁkgﬁgﬂﬁ?%%b§%%§uréﬁgﬁﬁjgﬁﬁbﬁﬁﬁ?ﬁiyag?ggosed opposite the
inner wall of the container 4. In this state, when the cylindrical

cont ai Aettradlef 33.at es around the center axis of the cylinder, as shown in Fla
9, an ddy-like swirl flowis generated around the center axis running in
the verti calandiiggelé P@wéﬁbubbr}‘f T RhNBEWer sBppland i§ bgmeett@to Pe mdaheiml

portion of this swirl flowrises up to the position Ain the drawi ng. To
facilitate an understanding of this point, the holder 5 is not depicted in
NG 9.°¢ @%ﬁ’“ﬁ shall assune that the |evel of the pure 1l0water 8 is at the
position B in the drawing when the container 4 is not rotating. Si nce
t hes measur emaatlecdde pover Sushls PP $sbnatcted asidéonode boser dupplyhenirolar f ace

of the container 4, surface tension forns a bul ging portion of the pure

ohi p 185ahanEHETan e o Ot BuRRsioh e M IO PRl A TERR BE T

whi ch the neasuring electrode 16 is reliably submerged in the pure 15water
8. electisdesfooven supplHA7 & the mecaswiing elédtmde 1A, darider wometx qoant i4 takghjabdies t he
m crobes Mcontained in the pure water 8 to centrifugal force, and causes

them t Q. sl 131,000, LA hPOSTo0ab bn Lo MR CRARBGL b hOnRashle of bei ng

bi ased Tt owar he T nner wa e cont al ner nsequently, 'the m crobes
Mswirling along the inner wall of the container 4 can_be caught 20by the

measur elegiredeelst r Juandasyreptent resils islispiessd @noppendat eectioe 3] areidegddf theof ~ t he
contai ner 4. Measuring El ectrode 16
10  rear of the front cover 2.
An interface section 32 is used to operate the power supply. The switch 11 and
operation lamp 13 shown in FIG. 2, the measurement start switch 20 in FIG. 1, and so forth
are all connected to a controller 25.
Specifically, with the apparatus for measuring number of microbe in this embodiment,
15  an electrode insertion portion (made up of the front cover 2, the measurement chip holder 14,
etc.) is provided for inserting the measurement chip 15 into the container 4 through the
opening in the container 4 from above the container 4 held in the container holder 3.
Therefore, the container 4 can have a simple bottomed cylindrical shape having a circular
opening in its upper face. As a result, the cost of producing the container 4 is lower than in
20 the past, and measurement costs can be reduced.

Next, the relation between the pure water 8 and the measurement chip 15 during the

microbe count will be described.

12



Next, the configuration of the neasurenent chip 15be described in detai

t hrough reference to FIGS. 5a to Sc, The nmeasurenent chip 15 in this
enbodi ment, a.s discussed above, conprises the neasuring el ectrode 16, the
connecting el ectrode 17, and the connector 18. As shown in FIG b5a,

t he neasuring el ectrode 16 has two neasuring el ectrodes 16A and 16Bwhi ch

are opposi t @ &achn ¢t PRY. 206G SERBSRIEFLIR heAnSRBhhECIRNS iOMspdied hoyer end
side of the surface of the chip main body 15A. Because the neasuring

el ectrodes 16A and 16B are _spaced apart by a specifi.c p, Lhis fornms a
conb eledtippgesergethe inner wall of thwt%?fd’e@ﬁil ﬂ}j EPEERFY agt%f ﬁY‘:ﬁiﬂﬁaon
connecting electrodes 17A and 17B on the upper 10 end side of the chip main

body 1%éutainer 4, andRa€a g@m@m@f is bibsbasths igeReltdthel@Atdital. corneeksitde
measuri ng el ectrode 16A and the connecting el ectrode 17A between the upper

and | ower ends of the surface, of the.chip main bpdy 15A ..a a _connect or
188 1t naRCiEi B flun ReatEhadRtng 10 S8iphid Teptefe e wan AbMe RaBBRRES: e
1713. 15The neasurenent chip 15 in this enbodi nent thither conprises a

cover 33 (s&ethd state Soherptheviliieltichincontaiedr 4trotatas\eesuridibe cantdrases adfthd he
connectors 18A and 18B between the upper and Lower ends of the surface of

the chip.main body 1 own _in El . . i b, the
cover §§]f§ ef’r?stsﬁ%‘yﬂf bnfﬁ(%p ’%Ilf%ﬂ'l,lket |lﬁehp %&Seg,en‘?%ﬁaggo\\ﬁéflstﬂesg%s%g% ially the
entire surface of the connectors 18A and 18B. The cover 33 is forned from
20 PET ruijnirsg indBe véréicad lligoctiai in thoplyre Yaiteri8s andrihe outerr prugssal portidneofdver 33 is
the sane as the thickness of the chip main body 15A. This affords higher

measur eIEM o @ ¢iEs 5% L psﬁﬁoﬂrﬁ"ﬁ %£Mi@iﬂ fheilitate an understanding of this

point, the holder 5 is not depicted in FIG. 9. Also, we shall assume that the level of the pure
10  water 8 is at the position B in the drawing when the container 4 is not rotating.
Since the measurement chip 15 is disposed at a position close to the inner face of the
container 4, surface tension forms a bulging portion of the pure water 8 (as shown in FIG. 9)
in the portion surrounded by the measurement chip 15 and the inner wall of the container 4.
This results in a state in which the measuring electrode 16 is reliably submerged in the pure
15  water 8.
As shown in FIG. 8, the swirl flow in the container 4 subjects the microbes M
contained in the pure water 8 to centrifugal force, and causes them to swirl along the inner
wall of the container 4 in a state of being biased toward the inner wall of the container 4.
Consequently, the microbes M swirling along the inner wall of the container 4 can be caught
20 by the measuring electrode 16, which is disposed opposite the inner wall of the container 4.

Measuring Electrode 16

13



Specifically, as shown in FIGS. 6 and 9, the neasurenent chipl5 is inserted
into the container 4 through the opening in the container 4 from above the
container 4 held in the container holder 3. The neasuring el ectrode 16 of

t he measurement chip 15 here is imersed in the pure water 8 in the
container 4. The |lower part of the connector 18 connected to the measuring

el ectrode 16(cks tiRl @AfbIARSS BEthMnidasurBBaShGITENvVill bélddsarigdd fhletilpbiodih
Therefore, when voltage is applied to the nmeasuring electrode 16 at the

stall of_ measur nt, voltage is also applied to this imersed part, and
t he inﬁ?@@@tﬁﬁg‘ghé@"aﬁ%i npedance conponent . Wen the pure water 8
is fixrther rotated around the center axis of the container 4 for

measur ement Thameafiewhentthifp B inkBid entbodinsdink faa discadsed hieoveycanpriseethe8 i s
shaken by an amount 10Li in the vertical direction, causing the inmersed

part of the. connecto to fluctuate. is fluctuati creates variance in
t he i npEadite e@%ﬁﬂgﬁje?r'gtﬁ%?or{nﬁ‘ém}grﬁi%q@ga-{z’aﬂd.t © connecufﬁg&measuri ng el ectrode
16 perforns nmeasurenment by a change in inpedance, so variance in the

i npgdance casphoenin BIG.tShethe omaectngrelddrode éahestwameanosg electrédes héAsur ement
value. 15In view of this, in this enbodi nent, as discussed above the cover

ot woehd i) 48 b BeR Rk B RRRSLRTS o BouTOtad W S IPEEES 1o

as shown in FIG 10h. ~_Consequently, the connectors 18A and 18B do not
t ouch phthesurficod thf clipeapubedynkitier B&apschthe megsuringeeledvales Kbt 198 i n t he
vertical direction of the liquid surface), so the 20 connectors |I8A and

18B do,ah, 3y aﬁ%yiaorggs&ﬁ@gs%qg R Y comGE&EREG6CNO variance of the

i npedance” conponen curs-i connectors 18A and 18B. As a

result, there is no _variance in the nmeasurenent value, which neans the
measur enent The eefmgeyng @lecmqjiﬁélﬁ Jhas two connecting electrodes I'7A and 17B on the upper

10  end side of the chip main body 15A.

The connector 18 has a connector 18A that connects the measuring electrode 16A and
the connecting electrode 17A between the upper and lower ends of the surface of the chip
main body 15A, and a connector 18B that connects the measuring electrode 16B and the
connecting electrode 17B.

15 The measurement chip 15 in this embodiment further comprises a cover 33 (see FIG.
5b) provided in order to cover the surface of the connectors 18A and 18B between the upper
and lower ends of the surface of the chip main body 15A shown in FIG. 5a.

As shown in FIG. 10b, the cover 33 is in the form of a long, thin plate, and covers
substantially the entire surface of the connectors 18A and 18B. The cover 33 is formed from

20  PET, just as the chip main body 15A is. The thickness of the cover 33 is the same as the
thickness of the chip main body 15A.

This affords higher measurement accuracy of the measurement chip 15.

14



In FIG 10b, the connectors 18A and 18B are seen below the center of the

| ower end of the cover 33, and this seen part is |ower than the shake
anount Li of the liquid surface. That is, the connectors 18A and | 8T3 are
parts that are always imrersed in the pure water S. Therefore, these parts
are imersed and have an inpedance conponent, but because they are al ways
i mersed, tREE&RLA)A MRWAAFEGKN6 A9 ItAPREANEEN &R BRPNSNE inserted intdeShown
in FIG 6, the through-hole 21 provided in the center portion of the chip
mai n body 15A is | ocated above the container 4 dyring nmeasurenent, so the
i qui d CPEpEIRT HESUATRE PPFEAE R thR EORRPEL(GHOWAPEV S e cpRigtncy 2'}'16 ndfownG 10,
the configuration is such that the shake anmount LI of the liquid |evel is

pr oduc egni@ihet h§ld&NNBIGt BEastSndeleveriz 6N theasasutdhgent Lieiptisd@des itbmaretset he
t hrough- hol e 21. Furthernore, in this enbodinent, as sho-wn in FIG

10a, it i.s assuned that the.size of the connectors 18A.and 1 i n the

shor t - $7 B PTG WRIET { i @F [ InGt % Eﬁﬁ? e 8?1‘% 0? eé’ﬁﬂgffci%t 'Sza(ioflf}ec%%t tﬁgh% ane, and
is substantially one-half the width of the chip main body 15A

Thes ef afcsuridpecléonpdd a6 ¢ealsonmpaasead in(thhmediurentnt digeidstt s poico nPlommelnte), of t he
connector 18 can be reduced, and nmeasurenent sensitivity can he increased
in nmeasyrenent by _the suring. ro i asures., t 1 Grobe
count fYotmd p%gecl% ﬁ?P'ngeeé‘ r{? N nrnr‘f)aeS %ﬁ% glfé&%ﬁ%i]ag ﬂbe\(l)gl%nrf waﬁ‘lé > acé“c(]j%’ S@ﬁﬁ%@eﬁ in
sone further detail. To accurately ascertain the change in inpedance
at t he alwagpliédig tkis dnmeodd pas, andibt inusersed parhageani impedancaicempprentount ), t he
i npedance conponent (the direct resistance conponent) of the connector 18

must be redypgd; e pure water 8 W{?hér%tragqléﬁﬁmhhﬁe LAREIRNGE (ROBReRRIY foF he
onponentB 0 | ud

direct resistance t he 5connector 18 include (1) shortening
the length of the connector 18 or (2) increasing the size of the
connec tesasuwrgmery, ps hosmgp dE gt ag thesstipesphiherpwre Frat@ s shaken JyrdRgmotAk

met hods.
10 L1 in the vertical direction, causing the immersed part of the connector 18 to fluctuate. This

fluctuation creates variance in the impedance component of the immersed part.

The measuring electrode 16 performs measurement by a change in impedance, so
variance in the impedance component of the connector 18 creates variance in the
measurement value.

15 In view of this, in this embodiment, as discussed above, the cover 33 for covering the
surface of the connectors 18A and 18B is provided between the upper and lower ends of the
surface of the chip main body 15A, as shown in FIG. 10b.

Consequently, the connectors 18A and 18B do not touch the surface of the pure water
8 (that is, the shake amount L1 in the vertical direction of the liquid surface), so the

20  connectors 18A and 18B do not have an impedance component. Therefore, no variance of

the impedance component occurs in the connectors 18A and 18B.

15



However, a problemw th nethod (1) is that it is difficult to reduce the

| ength of the 10connector 18 nore than a certain anount because the
measuring el ectrode 16 nust be imMmersed in the pure water 8.1

Meanwhil e, with nethod (2) the inpedance conmponent of the connector 18
itself does decrease when the connector 18 is made smaller inits

short -si de disheediliOmefds dbRadhic@Gh HRMeasPémehiieal 6 WhedH BEank e and connect or
18B that make up the connector 18 end up 15being next to each other at a
very cl ose spacing. Therefore, a new i npedance conponent is created between
the i nRSARERMEY ARBEIDTS RERCANd connector 188 at the portion of the
connector 18 that is immersed in the pure water 8. The size of this

i npedance cQPRNEOb, ths comiéeosE] §A PIODED hicaoad bdlowtiecetlict btiedowyr axdi ch t he
connector | SA and connector |18B are separated. 70That is, if the size of

i an 8 Besprerre, PEMIRGerReT ooyt Eonnecnio bt ETRE At Pers °Che ™

connectors 18A and 18B will be spaced cl oser together. Accordingly, the
i npedamas is,ahapomectbrsgsiesral 8B ieparethat dre alwaysisestred mntetpore Wwaar 8and
connector 18B ends up being greater, In this enbodi ment, however, the

Pkl 02 MR N TS e ST S T

di scus refore, e ‘connectors are not bi rsed in
the pure water 8, and no new i npedance conponent is generated between the
connectlovayd 8nmarsdd ithee comnestaoee 188¢ impedancepmanoderigl y, the size of the
connectors 18A and ISB in the short-side direction (wdth direction) is

bstanti al | ' - ' '
substantl a é¥ sfsﬂgn SRR, c2hd t&%ﬁ%ﬁ%@%&ﬁ@d@%@ BéntérJok&t off RS bigpance

conponent) connect or duced by increasing the size to
substantially one- 10half the size of the chip main body |5A.in ng
shor t - giaiebasfyrldét is decatas abetie Hiercertaingh dumhg gieasurement, so the liquid level does

10  not reach the through-hole 21. That is, as shown in FIG. 10, the configuration is such that the
shake amount L1 of the liquid level is produced on the connector 18 between the measuring
electrode 16 and the through-hole 21.

Furthermore, in this embodiment, as shown in FIG. 10a, it is assumed that the size of
the connectors 18A and 18B in the short-side direction (the width direction) is substantially

15  the same, and is substantially one-half the width of the chip main body 15A.

Therefore, the impedance component (the direct resistance component) of the
connector 18 can be reduced, and measurement sensitivity can be increased in measurement
by the measuring electrode 16, which measures the microbe count from minute changes in
impedance.

20 This point will be described in some further detail.
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affords better neasurenent sensitivity of the neasuring el ectrode 16.
Furthernore, in this enbodinent, as shown in FIGS, 10a and | ob, the
nmeasuring el ectrodes 16A and 16B formthe conb el ectrode 16C where they are
opposite each other at a specific spacing. The conb electrode 16Cis in the
formof a rectangle that is longer in the 15l ongitudinal direction of the

chip main bpgycchasly aidthin tHe SRESEth infpeliieCe Meahemriideleatide Itaitat Body 15A
inits short-side direction (width direction), on the |ower end side of the

surface of the chip nmain body 15A, This b t.he .di st ance
conb ef éb‘t“rgﬁdl'ethftiﬁcf@etcﬂ\ém? 6%%‘“%9"&@“&%{“&?8“95%2@ ?’HIC?{[ TR oﬂp%%ngg]i te the
conb electrode 16C is increased in the short-side direction 20(w dth

di r ect bpmk: cofindctre 168 Mt bargdubaidy 15A. Consequently, the surface area of the
two parts | 6a and 16b sandw ched between the conb el ectrode 16C and the

component (a8t <l € e REY peRisnER el EFSERALe o@APAN of IR°CEN"Ee

reduced. As a result, the inpedance conponent (direct resistance conponent)
of 3 hecoremstor i ®gncbidect r odes 16A and 16B of the neasuring el ectrode 16 can
he reduced, and nmeasurement sensitivity can be inproved in this respect as

welt . DP‘E%&‘P‘ rtHPfe gthl tﬁ@éogtlng Iopg gent, as shown in PG |ob, the cover

33 isin ung e, and the lower end center thereof is

di sposed nore toward the upper end side of the chip main body 15A than the
comb el e@ hsasinghadiza plethereenngeion s & beshosioeda direstion ﬁtéﬂdélhiilﬁewﬁp}a body 15A.
Al so, the | ower end center of the cover 33 is disposed nore toward the

10l ovve ofkfBeiian the shake amount 1.1 of the liquid level in the
verti ca tection caused by

However, a problem with method (1) is that it is difficult to reduce the length of the
10  connector 18 more than a certain amount because the measuring electrode 16 must be
immersed in the pure water 8.1
Meanwhile, with method (2), the impedance component of the connector 18 itself
does decrease when the connector 18 is made smaller in its short-side direction (width
direction), but the connector 18A and connector 18B that make up the connector 18 end up
15  being next to each other at a very close spacing. Therefore, a new impedance component is
created between the immersed connector 18A and connector 18B at the portion of the
connector 18 that is immersed in the pure water 8. The size of this impedance component is
inversely proportional to the distance by which the connector 18A and connector 18B are
separated.
20 That is, if the size of the connector 18 is increased in its short-side direction (width
direction) in an attempt to reduce the impedance component of the connector 18, the

connectors 18A and 18B will be spaced closer together. Accordingly, the impedance

17



rotation of the pure water 8. Accordingly, the | ower end center of
the cover 33 is reliably inmmersed in the pure water 8. Therefore, the
connectors 18A and 18B covered by the cover 33 do not touch the pure water
8, so no variance occurs in the inpedance conponent of the connectors |8A
and 1518B. This results in higher neasurenent accuracy. Furt her nor e,

. b : . et
In thi E?ﬁp%%q{c %PMe@B@@%tggmﬁeéem%r ALK hQCHRIECRY 18BlaRdhNBeiRO!

sides o r 33 on r end side to the |lower end of the chip
mai n body 1.5A. The two extensions 33A and 33B do not cover the conb

el ect r 881.6C of the neasuring el ectrode 16 inmersed in the pure water 8.
20Accordingly, the conb el ectrode 16C of the neasuring electrode 16 can be

reliably braugherhbdmeanhdsdveWithdicdde3 PurRovatEio dvetthd stiiceTeige ar ound
the conb el ectrode 16C can be reinforced by the extensions 33A and 33B.

Therefore, rotatjon t he pure ter does . not caus r obl such as
shaki nﬁowcﬁoﬁ%&‘ﬁaﬁ%ﬁ%ﬁs F‘glﬁﬁ QV@GT%‘B{%F%&P ‘iﬁ\?@?&?rﬁgs&ﬁ"g lﬁgﬁﬂe B8dy 15A,
which is in the formof a thin, long plate, so the neasurenent can be

car§ i etnmetsedMi the ptiltevatont) aall acthewdepddtcotompencneaenemyddesndenolde 16 i s
in a stable state. This al so enhances neasurenent accuracy. As shown in

FIG b5a, in this enhodi nent | ot-formthrough-hole 21A is provided to
the m 8%°$5?$g@%ecogﬂ?%orn§$ body 15A in order to separate it fromthe

measur enment device to which the chip main body 15A is nounted. ~_Also,
as shown i nAEt&@dinghy, thehszeupiibe camedctofs t8rearsbl& in3Be slwortisidpdsediomiwedthn t he
upper end side of the chip main body 15A than the through-hole 21A of le

A R e e

correspondi ng to the through-hole 21A of the ghiﬁ mai n body |5A. That s,
t he t heoupenandlad thexchaneaior theantherredipad b liecreasig thesige thabshriglsol e 21 as
shown in FIG Sc.

10  half the size of the chip main body 15A in the short-side direction (width direction). This
affords better measurement sensitivity of the measuring electrode 16.
Furthermore, in this embodiment, as shown in FIGS. 10a and 10b, the measuring
electrodes 16A and 16B form the comb electrode 16C where they are opposite each other at a
specific spacing. The comb electrode 16C is in the form of a rectangle that is longer in the
15  longitudinal direction of the chip main body 15A, and is disposed in the center of the chip
main body 15A in its short-side direction (width direction), on the lower end side of the
surface of the chip main body 15A.
This is because the distance from the comb electrode 16C to the long side of the chip
main body 15A opposite the comb electrode 16C is increased in the short-side direction
20  (width direction) of the chip main body 15A. Consequently, the surface area of the two parts

16a and 16b sandwiched between the comb electrode 16C and the long side of the chip main
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Thi s makes the device easier to use for the user. 15Specifically, the user
opens up the front cover 2 once the neasurenent is conplete, but as

di scussed above, the through-hole 21 is provided so that the nmeasurenent
chip 15 will be pulled out of the neasurenent chip bolder 14 in conjunction
with this opening operation, in order to separate it into the container 4.

As shoypgy s A& boinctafldnEALUGR ir?ﬁécﬁn&?—cdrﬁp&rﬁﬁmﬁeétGeiiii&uﬁ%@h@bn@ﬁ)’ & on of

the 20 neasurement chip 15 (in e fain of a long, thin plate) and is in
the formck slot in the |ongitydinal direction of the neasurenent chip 15.
Accor ditifgrais 1?4‘1@“‘})5@%@8&6&?‘8‘% the through-hole 21 is weaker than the

m ddl e of the nmeasurenent chip 15. in view of this, the portion around the

t hr ough- hol @s2keiist, iRiinipedHeE cOMpstichpiictpretib@ntiaipodsat) of thehecasmitgy 33
cl oser to the upper end side of the chip main body 15A than the

33 1 Sl 105 P S e bas erinde (8 PR A Emshl P ane

has the same thickness as the chip nain body |I5A Thus, the cover 33 has
subst asdrisitivity cahée dap@eved inahgtrbspast dstveelichi p mai n body 15A.
Consequent |y, during neasurenent, the user grasps the neasurenent chip 15

sonmewhere in iis mddlg. t (0} ctd e
measur enent %Bﬁfl%m}%?’ é%ﬁﬂﬁ%{}?%dg%g%r % §h§)%n 1§3‘th s?dryg giet Og&t)%f]gi?%#%aﬁr)gﬁhg t he
t hrough-hole 21 is reinforced by the 10 cover 33, the neasurenent chip 15
i s adequatgplytesandahelovar esd adite thanelis dispasedondre tewad i weriseend SH¢ of nakes
the device easier to use for the user, and al so i nproves neasurenent

accur agy. chiRInRinfiRAL Y5 RSP HE Lo hib eEe Rl 8609 f AtAncadthig ABGG6 of the

chip main body 15A. Also, the lower end center of the cover 33 is disposed more toward the
10  lower end side than the shake amount L1 of the liquid level in the vertical direction caused by
rotation of the pure water 8.

Accordingly, the lower end center of the cover 33 is reliably immersed in the pure
water 8. Therefore, the connectors 18A and 18B covered by the cover 33 do not touch the
pure water 8, so no variance occurs in the impedance component of the connectors 18A and

15  18B. This results in higher measurement accuracy.

Furthermore, in this embodiment, extensions 33A and 33B are formed by extending
both sides of the cover 33 on the lower end side to the lower end of the chip main body 15A.
The two extensions 33A and 33B do not cover the comb electrode 16C of the measuring
electrode 16 immersed in the pure water 8.

20 Accordingly, the comb electrode 16C of the measuring electrode 16 can be reliably
brought into contact with the pure water 8, and the area around the comb electrode 16C can

be reinforced by the extensions 33A and 33B. Therefore, rotation of the pure water 8 does
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15The basic configuration and operation in this enbodi nent be understood
fromthe above description, and the main features of this enbodi nent wll
now be descri bed. As shown in FIG b5a, ground. electrodes 37A and
3713 are provided at the upper end of the measurenent chip 15 in this
enbodi nent, on the outer peripheral side of the connecting electrodes | 7A
and 17 )( [ : By GRrL ek eFheynd

el ect régtecgag%egfﬁg&%% %@i&@? E%éﬁe%gﬁglﬁ%&é@&lr'gg?lm a‘{e t he l'ower end.
The conductive patterns 34A and 34B extend fromthe ground el ectrodes 37A
and 37!!!@11&1)@’.&’915?%@1@@{1@@ perfpmef athipderg E‘ﬁteiﬁp@lﬁ@qaﬁﬁﬁmﬁﬂcﬁaﬂg’l@ CEiieect i on
of the nmeasurenent chip 15, and are each connected to a conductive pattern
34C.  out whild¥db ch®ib elddfo8OTELUEE ih¥ endadirif dhsctdAA 18 Ain3dtablEbtate. Tagtaliche
outer peripheral side of the connectors 18A and 18B, respectively, and then
are connected to the conductive pattern 34C in a state of being provided
ar ound SRIRECHFUPEISUSENPPEMACYS t he neasuring el ectrodes 16A and | 6B.

As a result, as shown in FIG 5a, since the conductive patterns 34A and
3414 are pr @xisHedn af PN dal dahid wirbodinesnt, phdstyfonth thrbeglcholp 2imiin plodied16A i n.
the formof a long plate, 10the outer peripheiy of the neasuring el ectrode

16 is gurrounded t he | owe of the chi I As
descri a'?dnga ,rt‘?flﬁ]ée ﬂﬂaé‘@r‘%ﬁ%cﬁ%ngmnp‘“ %rtf)ée&%gltarh %?g%éelh?ér%umegh the chip
mai n body 15A on shown in FIG 5a is covered by the cover nenber 33 shown

i N Fl Gdewabe tol whiah gteathép maintidgH SAhe moovted. menber 33 covers the chip nmain
body |I5A, as shown in 15FIG Sc, the conductive pattern 34C is provided

around the %lfgoe;\ Ls BRWPASTY. S)lg, tﬂeb&pp%? BR4 of the cover 33 is disposed more on the

upper end side of the chip main body 15A than the through-hole 21A of the chip main body

10  15A. Further, a through-hole 21B that has the same shape as the through-hole 21A is
provided to the portion of the cover 33 corresponding to the through-hole 21A of the chip
main body 15A. That is, the through-hole 21A and the through-hole 21B form the through-
hole 21 as shown in FIG. 5c.

This makes the device easier to use for the user.

15 Specifically, the user opens up the front cover 2 once the measurement is complete,
but as discussed above, the through-hole 21 is provided so that the measurement chip 15 will
be pulled out of the measurement chip holder 14 in conjunction with this opening operation,
in order to separate it into the container 4.

As shown in FIG. 5, the through-hole 21 is formed in the center portion of the

20  measurement chip 15 (in the form of a long, thin plate) and is in the form of a slot in the

longitudinal direction of the measurement chip 15. Accordingly, the portion around the

through-hole 21 is weaker than the middle of the measurement chip 15. In view of this, the
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el ectrode 16C at the | ower end of the conb el ectrode 16C of the neasuring
el ectrode 16 that is not covered by the cover 33. As di scussed
above, an electrical and nechani cal connection is made when the user grasps
and inserts the neasurenent chip 15 in FIG 5 to nount the main body ease
20 connecting el ectrode 17 to the neasurenent chip holder 14, FIG Ha shows
the co r

e COBDHMA IO OGN LPR Likn AN B Bl b otleehiRdS
FIG 1 1 a, he connection term nals 35A and 3513 of the electr 8@ i nsertion
por t i oRlogerde itepaeppecdhedneibe claipwrin bpdsh | Ho thiathe thratted-hole 19’%9? |c{Ip
connected the connectlng el ectrodes 17A and 17B of di e neasurenent chip 15.
G ound t84 pdfalsn . 36A and 3613 provided to both sides of these connection
term nals 35A and 35B are connected to 5the ground el ectrodes 37A and 37B

provided to the neasurement chip it hese, t.erm na
368 is pr ovﬁ?é‘ésc%gea§ 0¥, qOB?ngé'lstSW%i}?rlt%@e&pWéPalB&r?H&i?ﬁg‘dﬂ%hagFtﬁf nal s 35A
and 358 and the around term nal 36A Therefore, in the munting of the

measur eyl fedih PETDarddhak hige sa@enBiekh@B aé tHerthipahain b3dA 18Ad 33, 3hetoeha3
el ectrode insertion portion, the around termnal 36E3 is nounted to the

109rou d el ectrode, 37B of t sur.enent . chi 5 first. Accordingly, the
gr ound. a%?‘@étlaf‘%‘gg' h%?%l%ﬁﬁe"%ngﬁe &HB%%B%B% t chip 15 are connected to
t he ground potential. on the device side prior to the neasuring el ectrode

16. Cbhssgetaitye dudanagesurandrbghenses graspgthe neesvethent@ipl S t he
measur enment chi p 15 by static electricity fromthe user can be prevented in

;23 gggnltgl? nﬁcﬁg 1%1I 1%%4&2%2&% ﬁx{s@ﬁsl t@%&&n%&ﬁ&%lé%dé%??@ﬁl%%éagﬂrefn%ﬁmﬁ?ﬁ‘l s 35A

holder 14 (see FIG. 2), but since the portion around the through-hole 21 is reinforced by the

10  cover 33, the measurement chip 15 is adequately strong for stable connection to be
accomplished. This makes the device easier to use for the user, and also improves
measurement accuracy.
Main Features
Conductive Patterns 34A, 34B, and 34C

15 The basic configuration and operation in this embodiment will be understood from the
above description, and the main features of this embodiment will now be described.

As shown in FIG. 5a, ground electrodes 37A and 37B are provided at the upper end of

the measurement chip 15 in this embodiment, on the outer peripheral side of the connecting
electrodes 17A and 17B.

20 Conductive patterns 34A and 34B are provided from the ground electrodes 37A and

37B toward the measuring electrode 16 at the lower end.
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Specifically, with a conventional confiauration, when the user holds the
measurenment chip in his fingers and inserts it into the electrode insertion
portion of the measurenent chip holder of the device in the taking of a

m crobe count,if the user's fingers should accidentally touch the conb

el ectrode of the neasuring el ectrode of the measurement chip, static 20

el ectricityrfg %ﬁdh@t?ve%%&m%@ﬂAdﬁﬂ@@B &R TR 1R RedTdode ttied RA BRASUr i ng

el ectrode. in viewof this, with the nmeasurenent chip 15 in this
enbodi nent, as di scussed above, th onducti v atterns 34A, 348, . and 34C,
whi ch afldalonafaecquber negphesal Rrdomr the %Ha‘iflgal f&gtl%%fr tg%B‘e?ﬂE‘fm@gr%’ as the
ground potential of the device, are provided at the | ower end of the

. measun § ngd ateGih 0setfd (@h thalighve patemB4Cenbodi ment, just the conductive
pattern 34C is exposed fromthe cover nenber 33). This prevents the conb

I de 16C aof th [ I 16 f bei [
ol aotrici ty LG riEahe RRS SBaiohe i MBI o oL BED s O Rater

detail. in this enbodiment, the configuration is such that the conductive
pat3 er porBdEosEerdesdRS R, hespgetdehd apdtientiatonaectth® tHevirskcgvaleatiori Cto t he
measuring el ectrode 16. Consequently the user accidentally touches the conb

| de 16C.,he w |l al h i d
Fi e, AL snp L e LA G D G R e BB B ol T A8 R

conductive patterns 1034C, 34A, and 3413 to the device side. This prevents
damagelé®. t he neasuring electrode 16 by static electricity. As a result,
the nmeasurenent chip 15 is easier to handl e and operate. Also, with

this devi ce, yhena,MGHARA rFQU A sf{lge {H%!%%Hdmlﬁgga@é}n§3m A §418 AREdance

change in the nmeasuring electro since the neasuring el ectrode 16, the

connector 18, and the connecting el ectrode 17 are,surrounde%»Eg ghe
conducpiovislegarauadike GAa peBiphery cditee duBrein bty lodniiibs farm ¢4 lpag REte34A 348,

and 34C becone barriers that reduce disturbance noise coming into the
e ur ﬁﬁ%&er%@ﬁﬁh&? of the measuring electrode 16 is surrounded at the lower end of the chip

main body 15A.
As described above, the measurement chip 15 is used in a state in which the chip main
body 15A on shown in FIG. 5a is covered by the cover member 33 shown in FIG. 5b.
In a state in which the cover member 33 covers the chip main body 15A, as shown in
15  FIG. 5¢, the conductive pattern 34C is provided around the outer periphery of the comb
electrode 16C at the lower end of the comb electrode 16C of the measuring electrode 16 that
is not covered by the cover 33.
As discussed above, an electrical and mechanical connection is made when the user
grasps and inserts the measurement chip 15 in FIG. 5 to mount the main body case
20  connecting electrode 17 to the measurement chip holder 14. FIG. 11a shows the
configuration of connection terminals 35A and 35B of the electrode insertion portion

provided to the measurement chip holder 14.
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Measuring Pure Water Tenperature In this enbodinment, the structure is
sucht he conductive patterns 34A, 3413, and 34C are connected to the ground
termnals 36A and 36B to counteract static electricity, but 20 these
conductive patterns 34A, 34a and 34C can al so be used for neasuring
tenperature. lithe ground term nal 36A shown in FIG 11 is a voltage

appl | cat | on ALeh Al B hecdhRufish Bhiahikadn ATASHhdatRgr espondi naly

to the measurenent chi Is a voltage application electrode, then DC
current will flow fromthe conductive pattern 34A to the conductive

pat t er HiseRiPRPoFinE BaGdedy the measwigiRer} CBWdWLF,ler A arg respestinglz sogpecledddnduct i on
path changes with tenperature, so the tenperature of the pure water X shown

FIG 9ueadnh& e RELHoNY 1MANAIOrBNGT thhiRieRidiAaR cRip hesgiaRentRlsdemal 36A.
Thus, this detected tenperature can be used to correct the inpedance

bet ween the measurin | ectrodes 16A and 16B th IS sured.
Speci fP‘é‘L%@P’“’(" dﬁ%%ﬁéﬁgfﬁﬁp ﬂtﬁ“ﬁe tEehnnderpipals §§AI @dgsgéﬁ? EF5G Ay many
m crobes have been captured between the neasuring el ectrodes 16A and 16B,

SO $10I ¢heaGSuiidadl€ctidas T £ aRd 878 providkedpe Kfeanhemdrementedp Ui ng the tenperature
of the pure water 8 and using It to correct the inpedance. Her e

again, the ground term nal 36B Egt is used to put, the.conductive patterns
3an, 3413, DA% %gmt“ﬂ@teé’r“bft?r\é ST RRYICE S 8ok ‘&g%hr?&gﬁe? &0t he gr ound
term nal 36A serving as the voltage application termnal, and the

cor ni cednreotidrefemminalss 535 dai?d B6Bhe Froené tavmeénal 6Ai ng nounting of the
nmeasurenment chip 15 the antistatic effect discussed above can be naintai ned

by connecti eIIae?oefef‘,%l %qgo&ﬁ{ng%@%ﬁrﬁg%sﬁfeg@en% ngp 981G UEL Y feRh kG TSl S4A

3413, and 3 he "very s conductive patterns 34A, 34B,
and 34C in this case have both the function of a conductive pattern and the
f unct i 3hAehd 35Befler deairode isagionawein, fwtgrewns tempingli 683 smpoaitesdatthe t he
length relation of the termnals is such that ground term nal 203613>
copfechiRid bR 75 h nfARRERELQRIF B3 MR ahcdrdBglydiRuisudd saudaks 36A.
37A and 37B of the measurement chip 15 are connected to the ground potential on the device
side prior to the measuring electrode 16.
Therefore, damage to the measuring electrode 16 of the measurement chip 15 by static
electricity from the user can be prevented in the mounting of the measurement chip 15 to the
15  connection terminals 35A and 35B of the electrode insertion portion.
Specifically, with a conventional configuration, when the user holds the measurement
chip in his fingers and inserts it into the electrode insertion portion of the measurement chip
holder of the device in the taking of a microbe count, if the user's fingers should accidentally
touch the comb electrode of the measuring electrode of the measurement chip, static
20 electricity from the user can damage the comb electrode of the measuring electrode.

In view of this, with the measurement chip 15 in this embodiment, as discussed above,

the conductive patterns 34A, 34B, and 34C, which are connected to the ground terminals 36A
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As di scussed above, when the ground term nal 36A shown in FIG 11 is the
vol tage application tenninal, a reference resistor is connected on the
current upsir amside thereof, and DC current flows fromthis reference
resistor to e ground term nal 36A, the grotknd el ectrode 37A, the
conductive patterns 34A 14a and 34C, and the ground term nal 3611, | f

the volagalslslta %ﬁ}éfﬁg al DR F QIR RAGEal ShShQicnrk frheided AuUnd1dves hdaf thdbA i s

nmeasur e e possible to detect the -nperature of the pure water 8
based on the change in the 5resistance_of the ondu&:ti,ve Etgettsras 34A, 34B,
Brs

and 34QSAYHE Sectiodep e (Aiherah.dp thinempetimepiadtst thg conductive &ture for
rnea.suring the tenperature of the pure water 8 wth the neasurenent chip

15 in_tehp&ee MoarihgRbler'hdrhbdd GBRETIE pEsvERE thel ddndedlédttode 16C of the médusihgwn i n
FIG 7, a conductor 41 (the conductive patterns 34A, 34B, and 34C) is

10connected._ at j.ts first end.to the ground_.terpinal 36A and at its second
end toegc]"r%‘? tq %Mefﬂ&iﬂmaéﬁ%hy S@H&F@Sﬁ’i“’ﬁ%fmm the USCIThe resi stance

measurenent section 42 is configured such that DC resistance can be
measur ed i n TaisSgadexillmomhbedesBiibalinrgesiteridstafll dmitngemboditment dreduct i ve
patterns 34A, 34B, and 34C. 15More specifically, as shown in FIG 12, the

b N R T T S
device side prior to the measuring electrode 16. Consequently, if the user accidentally
touches the comb electrode 16C, he will also touch the conductive pattern 34C at the same
time. As a result, static electricity from the user will flow through the conductive patterns

10  34C, 34A, and 34B to the device side. This prevents damage to the measuring electrode 16
by static electricity. As a result, the measurement chip 15 is easier to handle and operate.
Also, with this device, when a microbe count is taken based on a minute impedance
change in the measuring electrode 16, since the measuring electrode 16, the connector 18,
and the connecting electrode 17 are surrounded by the conductive patterns 34A, 34B, and
15  34C, the conductive patterns 34A, 34B, and 34C become barriers that reduce disturbance
noise coming into the measurement chip 15.
Measuring Pure Water Temperature
In this embodiment, the structure is such that the conductive patterns 34A, 34B, and
34C are connected to the ground terminals 36A and 36B to counteract static electricity, but
20 these conductive patterns 34A, 34B, and 34C can also be used for measuring temperature.
If the ground terminal 36A shown in FIG. 11 is a voltage application terminal, and the

ground electrode 37A provided correspondingly to the measurement chip 15 is a voltage
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The termnal on the opposite side of the neasuring resistor 43 fromthe
side connected to the power supply is connected to the second end of the
conductive patterns 34A, 348, and 20 34C. Wth this configuration,
the controller 25 reads the value of the voltage at the second end of the
conductive patterns 34A, 3413, and 34C, which allows the DC resistance of

the ¢ l%.g?llf&l%lbﬁ €1eBRE A AR DA Qurrtt %1% 234, Bk e RBudBlegaied- 34AhQ themper at ure
e (t DC

of ana € pure water can be nmeasured on the basis of this

resi stance val ue, Wth the neasurenent chip 15 in this enbodi ment, as
di scusseadusbive pattesay J4miR4G A8 srogunene knpwn|thaugsisiangg olgt CQOHECtENect r ode

sputtered on a substrate such as PET. The reason for using palladiumis

that i t0f dghsestiith £RIpbAMIBGoaRY RMRERS . of tHeputeh@t BBE@VY Bl BIS. Ofcah be
proportional change in resistancerespect to tenperature is relatively

| arge, which makes neasurenent easier. Palladiuymis |es usceptible to
change§elb5\9‘€|b¥l§‘&0dm8§ng)§\ed’ t?%eh‘.’ftﬁe ground termmaggﬁge %F’ﬁﬁlﬁ%%ﬁtﬁﬁon and the
like are easy to control. in manufacture, error in the 10resistance val ue

canshe RpueReb cairludéd oaorett the aspydanssbeti@binthd measuring eldliblest e appar at us
for measuring nunber of mcrobe in this enbodinent, it is possible to
determ %ﬁép%et her the measurenent chip 15 has been nounted properly (and
not bad S M§PSUWkfet her or not the measurenent chip 15 is a genui ne
product. 15Specifically, with the apparatus for measuring nunber of m crobe
of this enbdgpecBoilly, thestmasraiune bfibe geteeedteohiscfifetied by dopenatumerdfest he pure
wat er S di scussed above, the conduction state (such as the DC resistance

state) él?l{weége% C gt%g#ﬁ:;elt\%genqﬂ% R%E#l%irn:é%ctrgé&’ 16%n8}%§1‘eb§é’§{) i€ adRARLT €MENL Chi p

15 ins in e apparat us nmeasuring nu m crobe 1s nonitored
on the device side, 20Wether or not the nmeasurenent chip 15 has been
pr oper Inyeasurs mentewin(baperfbanddles appasuring the temperature of the pure water 8 and using it

10  to correct the impedance.

Here again, the ground terminal 36B that is used to put the conductive patterns 34A,
34B, and 34C at the ground potential is formed longer than the ground terminal 36A serving
as the voltage application terminal, and the connection terminals 35A and 35B. Therefore,
during mounting of the measurement chip 15, the antistatic effect discussed above can be

15 maintained by connecting the ground terminal 36B to the conductive patterns 34A, 34B, and
34C at the very start.

That is, the conductive patterns 34A, 34B, and 34C in this case have both the function
of a conductive pattern and the function of a temperature measurement pattern.

In this embodiment, the length relation of the terminals is such that ground terminal

20 36B > connection terminal 35A > connection terminal 35B > ground terminal 36A.
As discussed above, when the ground terminal 36A shown in FIG. 11 is the voltage

application terminal, a reference resistor is connected on the current upstream side thereof,
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can be detected here according to whether or not the resistance or other
such detected value is within the specified range. For instance, if the
measur enent chip 15 has been inserted backward, the conductive pattern wll
ot be disposed on the rear side, so no current value (resistance val ue)
wi |l be detected by the controller 25 on the device side. Thus, whether or
ot the SR } . j Yo1(arat d) can be
easilyaﬁgﬁggalne ‘8ﬁ?%ﬁgkggggﬁﬁggggﬁhg?ﬁ%&ﬁ F&%@ﬁs5g¥”éﬁ??gﬁ§5§§?ﬂe has
been detected at the controller 25. if it is determ ned that the
neasur eleeiedeciidp thescandyctbsantiems 8¢ L et b ek 4t dand thy grquad geayinal 40Bh, f or
exanpl e, by having the controller 25 display a nessage such as "chip not
i nserted pr ongE Lyitaglbetii@n MSRFGI R 64 OMnAthPERYhE RImBRI 86K if memjurdf, the
device. itematively a warning buzzer may be sounded to alert the user to
the fact that the measurenment chip 15 10 has been inserted backward.
Al so, WiBtlhemostiblgde detre thﬁ‘et&gw&%ﬁp?mmﬂwaﬁ%g ha gh‘&ith‘éc gatitcan he
detected with the apparatus for neasuring nunmber of mcrobe in this
enbodi pRRtance of the cORARLE patdrys 344, 3aBTBRBIME MRihtthERipetadndt of thepie a genui ne
product is inserted, there is the possibility that the current val ue
detected wiith respect to a specific applied voltage will he 15different
from PRESof a genui ne neasurenment chip 15, due to variance in quality, a
difference in the conposition of the etal material or the like that forns
t he el ect r od@&s proaadlrs forfraedshiing the tempeFluge ofithdipahivetartoeidh thent, whet her or
not the nmeasurenent chip 15 is a genuine product is determ ned according to
whet her _or not .the gurrent value re 0 25 falls within a
oot 1 Pfinrgitncsfy By Reflim el Ak e s GRS 22 St - ¢ he
controller 25 puts an error display

As shown in FIG. 7, a conductor 41 (the conductive patterns 34A, 34B, and 34C) is

10  connected at its first end to the ground terminal 36A and at its second end to a resistance
measurement section 42.

The resistance measurement section 42 is configured such that DC resistance can be
measured in a state in which DC current is flowing to the conductive patterns 34A, 34B, and
34C.

15 More specifically, as shown in FIG. 12, the resistance measurement section 42 is
made up of a measuring resistor 43 and the power supply 23 that is connected to this
measuring resistor 43.

The terminal on the opposite side of the measuring resistor 43 from the side connected
to the power supply is connected to the second end of the conductive patterns 34A, 34B, and

20 34C.

With this configuration, the controller 25 reads the value of the voltage at the second

end of the conductive patterns 34A, 34B, and 34C, which allows the DC resistance of the
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on the displa.y section 31 provided to the front of the device and controls
the device so that a m crobe count cannot be taken. Alternatively, a
war ni ng buzzer is sounded to alert the user to the fact that proper

measur enent may be inpossi bl e because the neasurenent chip is not a genui ne
product . Thi s encourages the user to use a neasurenent chip 15 that

is a genu tog ASQ kN e gh,%ew{ Jr@bl'y
carri egglj(f)aﬁlt@ &Vﬁgﬁq%ﬂ%g’fl él gﬂBA%fgL%é@A II%IQ%&C?GH' m@@ﬁ%ﬁ?%ﬁp 0 erﬂ}éea{suri ng
m m ber of mcrobe of the present invention, and the apparatus for
neasur iwatpr Bl ediele eastiedranibe bedtoftbis e sesiptaawenelugi t h t he same, an
el ectrode insertion portion can be provided for inserting a measurement
chip thr 0U9Wiﬁﬁh@ﬁ&%&b&@m&eﬁ@&ﬁ;ﬂlS?H{El%'éﬁ%_dfrﬁé}ﬁ} AN AsdehabsRNpAIdaaIm el d by a
cont ai ner holder, and since this 10container 1s OD.0 having a sinple
bottoned cylindrical shape with an opening in the upper e, the container
can beupdoieeaeiabmsteainhelibe gleriyodespatterad on F‘éHWtec‘g@}B és Egﬁ e [T ed.
Therefore, the present invention is expected to find, wde application as a
chip f g FRAPAAAIMNYIRE Tt Plordhe FORRviA@Edaalkicag t he count of nicrobes
present in foods or in the nouth, and as an apparatus for neasuring nunber
of mcrobe in which this chip is used, 15 REFERENCE Sl LI.ST 1 mai n body
case 2 front ﬂéﬁ‘iﬁé?a“(cél"%lé‘? PhHE HroRazhenal AhaRSE {1} E) @C%WHESI‘?SRS?&?M der 4
cont ai ner

temperature is relatively large, which makes measurement easier.

- Palladium is less susceptible to changes over time, such as oxidation.
- Since film formation and the like are easy to control in manufacture, error in the
10  resistance value can be reduced.
Evaluation of Measurement Chip 15
With the apparatus for measuring number of microbe in this embodiment, it is
possible to determine whether the measurement chip 15 has been mounted properly (and not
backward), or whether or not the measurement chip 15 is a genuine product.

15 Specifically, with the apparatus for measuring number of microbe of this embodiment,
just as in the detection of the temperature of the pure water 8 discussed above, the conduction
state (such as the DC resistance state) of the conductive patterns 34A, 34B, and 34C of the
measurement chip 15 inserted into the apparatus for measuring number of microbe is
monitored on the device side.

20 Whether or not the measurement chip 15 has been properly inserted (not backward)
can be detected here according to whether or not the resistance or other such detected value is

within the specified range.
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205 hol der 6 elution protnsion 7 elution groove 8 pure water (liquid) 9
m crobe col l ection tool 10 collection portion 11 switch 12 notor 13
operation | anp 14 neasurenent chip hol der (el ectrode insertion portion) 15
measur enent chip 15A chip main body 101.6 neasuring el ectrode 16A, 1613
measuri ng el ectrode
For instance, if the measurement chip 15 has been inserted backward, the conductive
pattern will not be disposed on the rear side, so no current value (resistance value) will be
detected by the controller 25 on the device side. Thus, whether or not the measurement chip
15 has been inserted properly (not backward) can be easily determined on the basis of
5  whether or not a current value has been detected at the controller 25.
If it is determined that the measurement chip 15 has been inserted backward, this is
dealt with, for example, by having the controller 25 display a message such as "chip not
inserted properly" on the display section 31 provided on the front of the device. Alternatively,
a warning buzzer may be sounded to alert the user to the fact that the measurement chip 15
10  has been inserted backward.
Also, whether or not the measurement chip 15 is a genuine product can be detected
with the apparatus for measuring number of microbe in this embodiment.
Specifically, if a measurement chip that is not a genuine product is inserted, there is
the possibility that the current value detected with respect to a specific applied voltage will be
15  different from that of a genuine measurement chip 15, due to variance in quality, a difference
in the composition of the metal material or the like that forms the electrodes, and so forth.
Thus, with this embodiment, whether or not the measurement chip 15 is a genuine
product is determined according to whether or not the current value read at the controller 25
falls within a specific range.
20 If the chip is found not to be a genuine product, the controller 25 puts an error display

on the display section 31 provided to the front of the device, and controls the device so that a

microbe count cannot be taken. Alternatively, a warning buzzer is sounded to alert the user
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16a, 16b part 16C conb el ectrode 17 connecting el ectrode 1517A, 178
connecting el ectrode 18 connector 18A, 18B connector 19 handle 20
measurenent start switch 2021 through-hole 21A, 21B through-hole
mani pul ator 23 power supply 24 notor power supply 25 controller

10

15

20

to the fact that proper measurement may be impossible because the measurement chip is not a
genuine product.

This encourages the user to use a measurement chip 15 that is a genuine product, so
that very accurate measurement can be reliably carried out.
INDUSTRIAL APPLICABILITY

With the chip for measuring number of microbe of the present invention, and the
apparatus for measuring number of microbe used for measurement with the same, an
electrode insertion portion can be provided for inserting a measurement chip through an
opening into a container from above the container held by a container holder, and since this
container is one having a simple bottomed cylindrical shape with an opening in the upper
face, the container can be produced less expensively, and measurement costs can be lowered.
Therefore, the present invention is expected to find wide application as a chip for measuring
number of microbe for taking the count of microbes present in foods or in the mouth, and as
an apparatus for measuring number of microbe in which this chip is used.
REFERENCE SIGNS LIST

1 main body case

2 front cover (electrode insertion portion)

3 container holder

4 container

5 holder

6 eclution protrusion

7 elution groove
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26 notor power supply controller 27 el ectrode power supply 28 el ectrode
power supply controller 29 measurenent section 30 conputer 31 display
section 32 interface section 33 cover 33A, 338 extension 34, 34A, 34B, 34C
conductive pattern 35 35A, 3513 connection term nal 1536A, 368 ground
termnal 37A, 378 ground el ectrode 38 neasuring resistor 41 conductor

(conduct i Ve8p€i}ré i 'rhiquid)

9 microbe collection tool
10 collection portion
11 switch
5 12 motor
13 operation lamp
14 measurement chip holder (electrode insertion portion)
15 measurement chip
15A chip main body
10 16 measuring electrode
16A, 16B measuring electrode
16a, 16b part
16C comb electrode
17 connecting electrode
15 17A, 17B connecting electrode
18 connector
18A, 18B connector
19 handle
20 measurement start switch
20 21 through-hole
21A, 21B through-hole

22 manipulator
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42 resi stance nmeasurenent section 20Li shake amount M microbes CLA1114S 1.
A chip for measuring nunber of mcrobe, conprising: a chip main body in the

formof a long plate; a nmeasuring electrode that is provided on a
first end side in the longitudinal direction of the surface of the chip
mai n body, and that is imersed in a. neasurenent |iquid, a

connecti ng %ect re(r)dﬁa rlhat is connected to the neasuring electrode and is
provi ded on a BFECOAT end side on the opposite side fromthe first end in
the |l ongitudinal direction of the surface of the chip nmain body;

a ground el @¢tmadepawertsupslypr ovi ded on the second end side of the surface
of the chip 10 mai n body; and a. conductive pattern that is connected
to the groupd c%}‘lf?SltlérOde and is provided to the outer peripheral portion of
the neasuring electrode. 2. The chip for neasuring nunber of m crobe
according to Caim1, wherein the first end of the conductive pattern is
connect ed t 86 thetogpeidupPlsceniselieron 15t he second end side in the

| ongi tudinal direction of the surtbce of the chip main body, and t he

co ¢ end of ot hg5@RpSHeM@ppRLt tern i s provided around the outer periphery
of the measuring electrode on the first end side in the |ongitudinal

direction of the surface of the
28 electrode power supply controller

29 measurement section

30 computer

31 display section
10 32 interface section

33 cover

33A, 33B extension

34, 34A, 34B, 34C conductive pattern

35, 35A, 35B connection terminal
15 36A, 36B ground terminal

37A, 37B ground electrode

38 measuring resistor

41 conductor (conductive pattern)

42 resistance measurement section
20 L1 shake amount

M microbes
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chip main body, and extends to the second. end side in the |ongitudinal
direction of the surface of the chip main body, 20 3. The chip for neasuring
nunber of m crobe according to Caim2, wherein the second end of the
conductive pattern is provided around the outer periphery of the measuring
el ectrode on the first end side in the longitudinal direction of the
surface of the chip nmain body, eXtéﬂ;é- the second end side in the

| ongi tudi nal direction of the surf he chip main body, and is
connected to the ground el ectrode provided on the second end side in the

| ongi t didi nalA dhip &oncsurofg iunebes of maaebocompdsiofi p mai n body. 4. The chip for
nmeasuri ng nunber of m crobe according to Caim 2, wherein the second

end of the ?gggﬁgﬁg%gﬁpﬁﬁ%g?ﬂniéﬁp%ggkgﬁg around the outer periphery of the

nmeasuring e Irst en in the longitudinal direction of
the surface of the chip nmain body, extends to the second end side in the

| ongi t udi nak mEswbLE derstiofle thasisqupYidedon firsiend pidp imike fongayginabdigectign
connected to a voltage application el ectrode provided on the second end

si de i griheulmnairtimdiigmati 6&61 heDhef istighesidt g eafurthientatjupi; mai n 10 body,
a. The chip tor neasuring nunbér of mcrobe according to Claiml,

wherei n the neasuring el ectrode has tual ly opposing first.and .second
nmeasuring eP&eRiCEHRS gléﬁ“t%éh‘ftﬂ? %anéﬁﬁn}{lgq MEGISYIHE ql?fg"é’fi? 66‘# ﬁrﬂro\’)‘ﬁ?(g‘é’f i on of
the surface of the chip main body, and I Sthe first and second measuring

el ect r gdesnhaue siay bt dhd dppRPROSIHO GoraRD fitd €64 frogle Sorghudiag drespecof the
di stance apart. 6. The chip for neasuring nunber of m crobe according to

Gaim :sl'l’lrface of the chip main body;

a ground electrode that is provided on the second end side of the surface of the chip
10  main body; and
a conductive pattern that is connected to the ground electrode and is provided to the
outer peripheral portion of the measuring electrode.
s The chip for measuring number of microbe according to Claim 1,
wherein the first end of the conductive pattern is connected to the ground electrode on
15 the second end side in the longitudinal direction of the surface of the chip main body, and
the second end of the conductive pattern is provided around the outer periphery of the
measuring electrode on the first end side in the longitudinal direction of the surface of the
chip main body, and extends to the second end side in the longitudinal direction of the
surface of the chip main body.
20 3. The chip for measuring number of microbe according to Claim 2,
wherein the second end of the conductive pattern is provided around the outer

periphery of the measuring electrode on the first end side in the longitudinal direction of the
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wherein the a connection pattkrn that connects the connecting el ectrode and
the nmeasuringis covered by a covering body between the first end and second
end in 20the longitudinal direction of the surface of the chip main body,

7. An apparatus for nmeasuring nunber of mcrobe in which the chip for
measuri ng nunber of mcrobe according to Claiml is used, conprising:

a cont ai per | der t hat I 0 i.ndr i gal j iLAg an
openi nge of BeifpubFingd: ierds REIRERIREL MU R lofRAHRNGLeciBN oD
driver that rotates a liquid stored inside the container held in the
cont ai thersutfatedeithe dripurdn birdy, eehisrcahneskddstodhe grund elaetendsarovidethomhéei n a
substantially vertical direction; 5an electrode insertion portion for

| nser ! Lognd By G By h@loIRAgMAL difbcl & Qe G @REohiS HaRUGHEyt he opening in
t he contal ner he In the contalner holder, at a position inside the
contain that is closer to the inner wail side than the central axis, and a
posi ti én t hahe pipforspeasuring namberd caicroRa posrdine theldMter wal | surface; and
a measurenent section that neasures mcrobes at the nmeasurenent el ectrode

of §he 10chiypefeRf (hABESMH RS oPHERBAAREIVELEHARSs hrosEEd duhdiie dufke cont ai ner
by the electrode insertion portion. 8. An apparatus for measuring nunber of

m crobe in which the chip, for neasurin unper of, m.crobe accordi to
O ai m BerRhepeekfhc gApIME electiods on el TLIE AAAISPETIRA ABFALO8 1 orrec
cylindrical container having an opening in it 15upper face, with the

openi ngyfaeiof theip main bodg, Exeéraik Yo theise€ndtdndtsidedh dtedengitudirglilslegionroéd
inside the container held in the container holder, around the central axis

of t heth%()s.?l}‘ aiceng'\fr the (Lill?i?) in? n ib(r)]dya, and %Sc}o%ﬂéciteaci tloya \yo?tggtia g]%licgtii(gneéi&t%-e
provided on the second end side in the longitudinal direction of the surface of the chip main
10 body.
o7 The chip for measuring number of microbe according to Claim 1,
wherein the measuring electrode has mutually opposing first and second measuring
electrodes on the first end side in the longitudinal direction of the surface of the chip main
body, and
15 the first and second measuring electrodes have mutually opposing comb electrodes
formed a specific distance apart.
6. The chip for measuring number of microbe according to Claim 1,
wherein the a connection pattern that connects the connecting electrode and the
measuring electrode is covered by a covering body between the first end and second end in
20 the longitudinal direction of the surface of the chip main body.
7. An apparatus for measuring number of microbe in which the chip for measuring

number of microbe according to Claim 1 is used, comprising:
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an electrode insertion portion for inserting the chip fin- nmeasuring nunber
of m crobe, through the opening in the container held in the container

hol der, at a position inside the 20container that is closet to the inner
wal | side than the central axis, and a position that is a specific distance

away fromthe inner wall surface; and a nmeasurenent section that
nmeasures mcro a l. . i ng
nunber of nf 8?%8186%%§%§?ag§1 ?(ﬁtagbn%ﬁmeﬁ lﬁlliaq’r%gfc@%al{l%%a%ﬁg rogé ﬁgfeﬂ%t ion
portion, wherein the electrode insertion portion has: a connection
tern1ngpmﬂmam,wﬁhdﬁnnsomgdhmngupﬁ connecting el ectrode of the chip for
measuri ng nunber of m crobe and a ground termnal that is connected

to the grou gotgéye(ﬁ epgﬁ ﬁ)ftatgg.'e?hﬁgh@ ok in @?ﬁérdoﬂﬂuﬂyt' mP@rin M HniRbe, and

t he ground ernlna e grou ectr e are connected before the

connection 10term nal and the connecting el ectrode are connected, 9. The
appar aholdet, eroung farenival aximefehe efntanerTopeng st opeisHglplly ripahdgection;
wherein the ground term nal of the electrode insertion portion is |onger

than the cophertiQp 1h§€i'imd‘€dﬂlo& Qor ifNer@RPEE BhipFof MEasiBAS HlinBEr dTURRIbeOf
m crobe in which the chi measuri ng
through the opening in the container held in the container holder, at a position inside the
container that is closer to the inner wall side than the central axis, and a position that is a
specific distance away from the inner wall surface; and
a measurement section that measures microbes at the measurement electrode of the
10 chip for measuring number of microbe inserted into the container by the electrode insertion
portion.
8. An apparatus for measuring number of microbe in which the chip for measuring
number of microbe according to Claim 3 is used, comprising:
a container holder that holds a bottomed cylindrical container having an opening in its
15  upper face, with the opening facing up;
a rotary driver that rotates a liquid stored inside the container held in the container
holder, around the central axis of the container running in a substantially vertical direction;
an electrode insertion portion for inserting the chip for measuring number of microbe,
through the opening in the container held in the container holder, at a position inside the

20  container that is closer to the inner wall side than the central axis, and a position that is a

specific distance away from the inner wall surface; and

34



1. 5nunber of mcrobe according to Claim4 is used, conprising: a
contai ner holder that holds a bottoned cylindrical container having an
opening in its upper face with the opening facing up; a rotary driver
that rotates a liquid stored inside the container hold in the container
hol der, around the central axis oldie container running in a substantially

vertical direction; 20an.electrode | 1.0 ort.i I t the chip
for neasuri ﬁ&leﬁ%@‘?r%os?afﬁnctﬁ%tbnel?as lﬁ% %ﬁ%ﬁ%sﬁg ﬂgeplé%}sﬁgénlieﬁli %%gﬁ(g(%n({fg]?e ner hel d
in the container holder, at a position inside the container that is closer
t 0 t hechiprfer messuting ndebertrdmittebe ceattedintatesontaingr by gesiladiofe ikations a
specific distance away fromthe inner wall surface; and a neasur enent
secti OBoM&ﬂt measures m crobes at the nmeasurenent el ectrode of the chip thr
measur i ng nunmber of mcrobe inserted into the container by the el ectrode
insertion portion, wherein the electrode insertion portion has; a
connect i on Wereimtk elasiipds Wserbaneettion bes t he connecting el ectrode of he
chip for measuring nunber of m crobe; a ground termnal that is

congect ed t g Lhe a5HadiRl a6t sREEn@lcd BenLdnRedtRi eRas8s bMde tBipTuber of
m crobe; an a voltage application tenninal that is connected to the

vol tage application, electrode of the chip for neasuring nunber of m crobe;
and measqrﬁ)@rgm&ﬁhafmé:rr?h%avd and the ground el ectrode are connected before
the connection term nal and the connecting el ectrode are connect ed.

1511, The appak@indSerhffial TRASEIIMGCBUTIBE gtfunticticabée aithe thiprfgr measGtiag m 10,
number of microbe, and
the ground terminal and the ground electrode are connected before the connection
10  terminal and the connecting electrode are connected.
9. The apparatus for measuring number of microbe according to Claim 8,
wherein the ground terminal of the electrode insertion portion is longer than the
connection terminal.
10.  An apparatus for measuring number of microbe in which the chip for measuring
15  number of microbe according to Claim 4 is used, comprising:
a container holder that holds a bottomed cylindrical container having an opening in its
upper face, with the opening facing up;
a rotary driver that rotates a liquid stored inside the container held in the container
holder, around the central axis of the container running in a substantially vertical direction;
20 an electrode insertion portion for inserting the chip for measuring number of microbe,

through the opening in the container held in the container holder, at a position inside the
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wherein the connection term nal and the connecting el ectrode are connected
before the voltage application termnal and the voltage application

el ectrode are connected. The apparatus for neasuring nunmber of m crobe
according to Claim1.1, wherein the ground term nal of the el ectrode
insertion portion is longer than the 20connection tconinal., and the

go nnect | o LEHM i08fosdS Itl%rigﬁ T &aﬁ?ﬁ%& 260 ¥R &8 ARPLAERbbSiod @aksRat . 13. A

for neasuring AUND mcro conprising:  a chip main body in the
fonn of a long plate,; a measuring el ectrode that is provided on the
| over epatifi distande aviry faam thedanesivalbairiges; Bofai n body, is immersed in a
measurenment |iquid, and has nmutual |y opposing first and second neasuri ng

el ectrodes gn,dBgehONEEcERhS HEshfes tlIErobtY ftAEmeAsutdhgeng Blepiro® of thody; a
connecting el ectrode that i1s provided on he upper end side of the surface

of the chip main body, is connected t asur enent deyi and has first
and se€bRdoCHAFHEENS ﬁbmbPréthninﬁﬂ)Z@ mserte‘?mt%ﬂgc?ﬁﬂ@lﬂeﬁ Y e ecgrgﬂﬁ&s?g Phe

nmeasuri ng el ectrode and the connecting el ectrode at the surface of the chip
mai 4 b?gywnand ha.s a first connector where the first nmeasuring el ectrode
10and the first connectlng electrode are connected between the upper and

| ower ends of the su ac rghe Ch] mal n body, and a second connect or
where the sd&UHH hES mé? 8’9?8’3‘8 dA% the second connecting el ect rode
are connected between the upper and | ower ends of the surface of the chip
mai n body; ar@nnection terminal that is connected to the connecting electrode of the chip for

measuring number of microbe;
a ground terminal that is connected to the ground electrode of the chip for measuring
10  number of microbe; and
a voltage application terminal that is connected to the voltage application electrode of
the chip for measuring number of microbe, and
the ground terminal and the ground electrode are connected before the connection
terminal and the connecting electrode are connected.
15 11.  The apparatus for measuring number of microbe according to Claim 10,
wherein the connection terminal and the connecting electrode are connected before
the voltage application terminal and the voltage application electrode are connected.
12.  The apparatus for measuring number of microbe according to Claim 11,
wherein the ground terminal of the electrode insertion portion is longer than the
20  connection terminal, and the connection terminal is longer than the voltage application
terminal.

13. A chip for measuring number of microbe, comprising:
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a cover that is provided so as to cover the surface of the first and second
connecters 15between the upper and | ower ends of the surface of the chip
mai n body. 14. The chip for nmeasuring nunber of mcrobe according to Claim
13, wherein the widths of the first and second connectors in the
short-side direction are substantially the sane, and are substantially one

hal f the w ! . j I i et,he short-side direction. 2015. The
{40y Sachl e PR b

chip for measu ccording to Claim13 or 14,
t

wherein the first and second neasuring el ectrodes form co eIg rodes a
speci fic di smeaswingsdgctrodg it is provided ¢mide degy e@ﬁé&er‘ﬁ&?ss“&“eo D¢ &8%Pangul ar
shape that is longer in the longitudinal direction of the chip main body,

and ar g6 5ROS BArinfkriddgn G MaShreRbnt Mf1iE b hARIbARE ¥ppdtiddRrsshrkesidde
direct ?lg?ld on f%e IO\fver relnd Si drg o? t é surface of ?hre)pchiggmrrai n body. 16.

The chip for neasuring nunber of mcrqgbe according.to Claim15, wherein the
cover rrgawﬁmgwéecfrgd%Qﬂthglqvgﬁﬁgngplgf:@,falgﬁ&r acec@ﬂb%aﬂlsfnﬁl%@"&ow end of the
cover is disposed nore on the tipper end side of the chip nmain body than

t hes measuri pgo@leethd lderdfe thites pldiviled®hihd@gher edd/sidd bfthe burfadeaif theedspir i ng
nunber of m crobe according to Caim 16, wherein both sides of

body. _HFR 5545, 15 GoRBGi Ban S IBIEe] SHecobBEHTS s ecs 1SR EShE: “the cor
el ectrodes of the neasuring electrodes i Mmersed in the neasurenent |iquid.
éLg. 1;?eleeﬂa@@sj or neasuring nunber of m crobe according to any of Clainms 13
a connector that connects the measuring electrode and the connecting electrode at the
surface of the chip main body, and has a first connector where the first measuring electrode
10  and the first connecting electrode are connected between the upper and lower ends of the
surface of the chip main body, and a second connector where the second measuring electrode
and the second connecting electrode are connected between the upper and lower ends of the
surface of the chip main body; and
a cover that is provided so as to cover the surface of the first and second connectors
15  between the upper and lower ends of the surface of the chip main body.
14.  The chip for measuring number of microbe according to Claim 13,
wherein the widths of the first and second connectors in the short-side direction are
substantially the same, and are substantially one half the width of the chip main body in the
short-side direction.
20 15.  The chip for measuring number of microbe according to Claim 13 or 14,

wherein the first and second measuring electrodes form comb electrodes a specific

distance apart, and

37



wherein a first through-hole for separating froma neasurenent device to
whi ch the 15chip main body is nounted is provided in the mddle of the chip
mai n body, and t he upper end of the cover is disposed nore to the
upper end side of the chip main body than the first through-hole of the
chip main body. 19. An apparatus for nmeasuring nunber of mcrobe in which

the chip T OfhoTBABUINIININES DadBubh SREARAN B ib ABKgilditlal M5 13 to

18 is used, conprising: a contalner er that holds a bottoned

cylindrical container having an opening in its upper face, wth. the opening
f aci ngdiggstion of the chipgmpigthedy, and; ay@dlSP%ﬁg in hesprisr %‘fptﬁ? glfpanaln g?éﬁﬂmi tFI%i de the
container held in the contai ner holder, around the central axis of the

cont ai Beft siHOBQSoh BndhSWRRE aRt diad biihy Sl i dhgCtaibodgn el ectrode
insertion portion for inserting the chip for measuring nunber of m crobe,

t hrough the opening in the container. held in. .the nt gi_.ner hol der, at a
posi ti &h in@h@@npﬁ@“BﬁﬁH@%ﬂﬂ@Fg?f ﬁnW§£Eﬁﬁ§@PH$B’¢ﬁ€nﬁﬁner wal | side than

the central axis, and a position that is a specific distance away fromthe

inner wail §uefedClie cand is in the f@mEasluhig PR, ases témer dfhiat lomeasud eSthei cr obes
at the measurenent el ectrode of the chip for neasuring nunber of m crobe

et L e, 0B ot ot Ret B SR BLEGLI e DOFLY 6 BRI et® 20 U1
electrode of the chip main body.
17.  The chip for measuring number of microbe according to Claim 16,
wherein both sides of the cover on the lower end side extend to the lower end of the
10 chip main body, and
the extension portions of both sides do not cover the comb electrodes of the
measuring electrodes immersed in the measurement liquid.
18.  The chip for measuring number of microbe according to any of Claims 13 to 17,
wherein a first through-hole for separating from a measurement device to which the
15  chip main body is mounted is provided in the middle of the chip main body, and
the upper end of the cover is disposed more to the upper end side of the chip main
body than the first through-hole of the chip main body.
19.  An apparatus for measuring number of microbe in which the chip for measuring
number of microbe according to any of Claims 13 to 18 is used, comprising:
20 a container holder that holds a bottomed cylindrical container having an opening in its

upper face, with the opening facing up;

38



wherein the rotary driver rotates the liquid inside the container by
rotating the container held. in the container hol der around the center

axi s.

10

a rotary driver that rotates a liquid stored inside the container held in the container
holder, around the central axis of the container running in a substantially vertical direction;

an electrode insertion portion for inserting the chip for measuring number of microbe,
through the opening in the container held in the container holder, at a position inside the
container that is closer to the inner wall side than the central axis, and a position that is a
specific distance away from the inner wall surface; and

a measurement section that measures microbes at the measurement electrode of the
chip for measuring number of microbe inserted into the container by the electrode insertion
portion.
20.  The apparatus for measuring number of microbe according to Claim 19,

wherein the rotary driver rotates the liquid inside the container by rotating the

container held in the container holder around the center axis.
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