DESCRI PTI ON Appar atus of supplying and contai ni ng
mcro -plate, nmethod of supplying and net hod of

W@ ousAasisrsaig m cro-pl ate and appar atus of pr oceBGT/NRR005/004139
mcro -plate <FI ELD OF THE | NVENTI ON> The present
invention relates to an apparatus of supplying and
containing a mcro -plate for supplying and contai ni ng
a mcro -plate provided "with a plurality of wells for
containing a liquid as well as a method of supplying
and a nethod of cont aPESRGIETHEY o- pl at e. BACKGROUND

| NFORMAT | ON> In a drug creatjng screening field,
AppbiratEshnsl ogyr oy infeand keontp sty GG G5ikolcHen @igthod of

reaction of a substance or the like is carried out,
supgAd iagniprone phadeof scorlrl risn & WiFP Gt sitchiamgg af us

chem cal solution for carrying out culture or

bi ol ogi cal reactfi GrosressinggiilgsP-R1g¥€ci men or the

i ke. These tests are frequently carried out

systematically by normally constituting an object by a

nunber of sanples and therefore, in a single test, a
<FIELIr alF THEEofINVIENTIONA at es constitute a processing

obj ect of dividedly injecting operation, conposition

analryisi sppeséhe | ikeenther efrerletesn &xcl asi vapparatus of

processi ng apparatus for automatically carrying out
SUpPIGAnY PARE e$Binft@ ind nat tachedrot-phateapiar abuppdlying and

supplying a mcro -plate for stocking a plurality of
corfBaGha rrgPh at &S aisll S plrpiviidetingl th erpluphat g dowehés for
containing a liquid as well as a method of supplying and a method

of containing a micro-plate.

<BACKGROUND INFORMATION>

In a drug creating screening field, a biotechnology or
the like, a test of a biochemical reaction of a substance or
the like is carried out, and a micro-plate is used as a vessel
of containing a chemical solution for carrying out culture or
biologicalreactionmn:aliquidcﬁfaspecimmnorthelike. These
tests are frequently carried out systematically by normally
constituting an object by a number of samples and therefore,
in a single test, a plurality of micro-plates constitute a
processing object of dividedly injecting operation,
composition analysis or the like.

Therefore, an exclusive processing apparatus for

automatically carrying out such a processing is attached with



processi ng appar atus sheet by sheet (for exanple,
Japanese Patent Publication No. 3260237) . The

wo edosngssce exanpl e shows an exanpl e of suppl yi PQI/@2005/004139
mcro -plate to a dividedly injecting apparatus for
automatically carrying out dividedly injecting
operation and the exanple is provided with two of
stackers having a function of containing a plurality

of mcro-plates in a stacked state. In supplying.the.
on WRTbe HAE, Ste i o M Pone P THGU A Bl e 11ty
of test is taken out b ei,ng separated fro
of sPdETOr PSSt alREr §H%8Ey598 hEBE APHCFS RLRFSBr o t e
t he processing apparatus by a carrier. Further, the
PTOReE- | 3RRA T3 TS RE ST t RY aSBE6Eed LRy SRS v etaRprRese
to a lower side of other stacker by a carrier and is

Pa tregdoParodd dartion: He - SL&OREr ) f-r ol FeiRFeRFBeS* 3P feShows
above-descri bed reference exanple, the two stackers

an grempageof GURPlabing aondenP-M ehediq ReflBidadsypplipcting

use of delivering the mcro-plate froman opening , .
appEmativedoat aatooaéicend vt feregfingndub deebdedyy st efting

taking in the mcro-plate fromthe openi ng. Meanwhil e,
opeacooiai ngnd otize t esample aibi prheidedl widhctlinen of Fhrckers

like, in many cases, it is necessary to repeat a
hawing al fuycbioticesooftadpénat barlbya borg oft ui ng-pAates in

obj ect by the sane micro -plate and in such a case,
a dtheckddrotatpate after finishing with a unit operation

is tenporarily recovered to the stackerin a stacked

st atmn andubpeyeatt erthd aketi coutt-flredre,t hethbackeicamdolate

supplied to the processing apparatus. That is, the two
constituting an object of test is taken out by being separated
from a lower side of one stacker sheet by sheet and is delivered
to the processing apparatus by a carrier. Further, the
micro-plate finished with a processing is delivered to a lower
side of other stacker by a carrier and is recovered into the
stacker from a lower side. In the above-described reference
example, the two stackers are made to be able to deal with either
of a supply use of delivering the micro-plate from an opening
provided at a lower end thereof and a recovery use of taking
in the micro-plate from the opening.

Meanwhile, according to a test of a biochemical reaction

or the like, inmany cases, it is necessary to repeat a plurality
of times of operation by constituting an object by the same

nicro-plate and in such a case, the micro-plate after finishing

with a unit operation is temporarily recovered to the stacker



stackers provided to the apparatus are alternately

used for the supply use and the recovery use. Wen a
Wbwsasisty of tines of operation are executed BRYT/JP2005/004139

constituting an object by a plurality of mcro

-plates, generally, it is requested to maintain an

order of processing respective mcro -plates constant.

However, in a system of using two stackers alternately

. fo'r a supply use a a recove in th b .

in eicflgeli i) A RHERCHE 0§11 41 Ao 86T
as it_is fromthe stacker d f h '

ana”BpEpaLan Kof FHal PEPEEFLRIpFORECHIHG -opLPaFi O | B1e oo
taken out as a micro -plate at an initial arder in

stasheseauiaig. dybiat Foh %RE 8 HPoEES S S Y RapadioT £he
reversed. Wen the processing order is intended to be
suppéiistiant abg ap6i deREVSEYhUESdr awback, there is needed
restacki ng operation of realigning an order of
st atkénga voal pryutes tineeQfeonare ot lkars expratted by
restacki ng operation is conplicated operation of
contakitngiogt ahl aieeet chy - pl apbara by ol sidekerrdrdes,
setting the mcro -plates to-other stacker in a
geneewdilye btdes mrmhesintd dpenaihbnineedsorde et Preceesing
each unit operation. Therefore, in a drug creating
respecednenguiwticetp lia ecarcdretanit. byHawmii t uiing siystem of
obj ect by a nunber of micro -plates, the restacking
usipRetabd i Ok clomsd idliteanat flacfor afsummpertisegand a recovery
efficiency of test operation from being
usePBE8ND ath < SRR e riided AWEATLENS, Helhee, the misrarplate

object of the invention to provide an
is taken out as it is from the stacker used for recovery, the
micro-plate at a final order in proceeding operation is taken
out as a micro-plate at an initial order in succeeding operation
and a processing order thereof is reversed.

When the processing order is intended to be constant by
avoiding such a drawback, there is needed restacking operation
of realigning an order of stacking micro-plates in respective
stackers. The restacking operation is complicated operation
of taking out all the micro-plates from one stacker and setting
the micro-plates to other stacker in a reverse order and such
operation needs to execute for each unit operation. Therefore,
in a drug creating screening which is carried out by
constituting an object by a number of micro-plates, the

restacking operation constitutes a factor of hampering an

efficiency of test operation from being promoted.



apparatus of supplying and containing a mcro-plate as
well as a nethod of supplying and a nethod of
W@embasisrang a mcro -plate in the apparatus of PCT/JP2005/004139
supplying and containing a mcro -plate in a test
constituting an object by a plurality of mcro -plates
capabl e of pronoting an efficiency of test operation
wi t hout needing restacking operation. According to the
nvggilon there | E rovi ded an apparatus of supplying
plate characteri zed |n
conprising a flrst st ock portl n |ncluqi %b%
supﬁ@PFeweﬁEeﬁsf€P~§ﬁ§§%?Q| DI AT of QnQﬁqylde an
-plates in a stacked state froma | ower side an
appsilﬁ?&dﬁ FeberREY HRe s SANLSENERENTI w%@lrarfrestas well as
gport menber into a state of not supporting the
a mmt g op| utrlyinsesend Beeyd st €8 2RBIRAGE I B plate
vertical length arranged on a |ower side of the first
in $heckrparetva ¢h swmlesing and gonasd ndegnadrieedtiphatg in
second support nenber for supporting the plurality of
a besdr coplsatigsitiimat ke ebaekédbyt atelirahi by | ohdtigierpbates
an inner portion of the second stock portion, a noving
capgblan o fd pwonmed nanesmef 6l ciericygolipt asd elowwre then without
second support nenber, and mcro-plate carrying neans
neddimg aresfiangcitriee apeorakqal at e di sposed at a micro
-plate carry out |level set at the second stock portion
t 0 ouicirdE randtoouthé nginentniar,o -Ghleatee tie theogiédedd an
support nenber fromthe outside, further conprising
apaB Lo pl afe suppllyiing opeidit i oonpaboesgi ng umicforplate
maki ng the support rel ease nmechani sm and the noving up
chardb oz s dmanbsprising a first stock portion including a

firstsupportnmmberforsqpportingeapluralityofndcro—plates
in a stacked state from a lower side and a support release
mechanism for changing the first support member into a state
of not supporting the‘micro—plates, a second stock portion
having a long vertical length arranged on a lower side of the
first stock portion in series in an up and down direction, a
second support member for supporting the plurality of
micro—plafes in the stacked state from a lower side at an inner
portion of the second stock portion, a moving up and down
mechanism for moving up and down the second support member, and
micro—plate carrying means for carrying the micro-plate
disposed at amicro-plate carry out level set at the second stock
portion to outside and mounting the micro-plate to the second

support member from the outside, further comprising a



execute an operation of noving up the second support
menber and lifting the mcro -plates in the stacked
wGar@atessupported by the first support menber bRCT/RE2005/004139
second support nenber to switch to nount on the second
support nenber, thereafter, changing the first support
menber into a state of not supporting the
m cro-pl ates, thereafter, noving down the second
_ support menber and noving the plurality of ,
micKPTPbapf at P W RhEPSFathen RESTESTHY o el Bhd it the
portion, and disposing the micro -plate at a u ergpst
SUPBPHEEr ¢ FPa PR Mahadds pafleth® MY IH HPo%%ﬂitd&VH‘gEW Sl ST

| evel by controlling a height position of the secand
exegUbpRNt OMeMsdrorand meHing BP- Platse okt alAPAGE member and

operation processing unit for making the noving up _and
lifdong pieemenmmmbedou énabhe pdrastkash Séf trodipRCTped iy the
second support nenber nounted with the mcro -plate
firdeél swepedt byerlder iyctbe -3 cond campprigneales o witch to
hei ght of capable of supporting the mcro -plate by
mouhheofi ts¢ sepmodtsuepder rembaherdutest teauppdarigigg the
the micro-plate by the first support nenber by noving
firdowsdde stecasdbsupporito mentsdrate Ac€omditngstepeheing the
invention, there is provided a nethod of supplying a
micioepQafpkat, etiches att @ | meding dowrethedasforslipppyong member
mcro -plate in an apparatus of supplying and
andCRBTah G Tige I XL 0i tplcat aicenppilaiteg anfithstststaodd state
portion including a first support nenber for
to SHEPSEEHRG Fdd Wiyl Bner ipbakeagi tha wtackedlate at

state froma |lower side and a support rel ease
a upBebanken f Hfe GhardeNgtiBRedidtdt S wppoht medbesalté carry
out level by controlling a height position of the second support
member, and a micro-plate containing operation processing unit
for making the moving up and down mechanism execute an operation
of moving up the second support member mounted with the
micro-plate delivered by the micro-plate carrying means to a
height of capable of supporting the micro-plate by the first
support member and thereafter, supporting the micro-plate by
the first support member by moving down the second support
member.
According to the invention, there is provided a method .

of supplying a micro-plate characterized in a method of
supplying a micro-plate in an apparatus of supplying and

containing a micro-plate comprising a first stock portion

including a first support member for supporting a plurality of



a state of not supporting the mcro -plates, a second

stock portion having a long vertical |ength arranged
womos/ossner side of the first stock portion i nPGEIF065/004139

in an up and down direction, a second support nenber

for supporting the plurality of mcro -plates in the

stacked state froma |lower side at an inner portion of

the second stock portion, a noving up and down

~ mechanj sm for noving. up and_d hani f i
niCTip-RABE BB P LEEhd SUPDSFOMNGUEL SRUCH 6 SUPHoTE

-plate carrying neans for carrying the mcro -plate .

relghspoueEhant 8N QK GO E S T o SYBPOLE: MEFDER e into
second stock portion to outside and npunting the

a shaER0OP| ad SHPHNE teEhid S Uplore PmtRT 17 offFRRA stock
outside, the method conprising: a step of noving up |

porthenswtoiny suppost veekberl arig il ArAGRAsE AP d- Pl e4d°
in the stacked state supported by the first support

of trenfiérsbysitduek pecbhdnsippertcreibar W asd dAM f4 rRstien,
on the second support nenber; a step of changing the

a décmid sepppprtmemgrer nfora supperbingotheugpbifahgty of
the micro -plates by operating the support rel ease

nicieebaniten im tsieeptatkavvs tmt adwont hel seeord dsupportt inner
menber and noving the mcro -plates in the stacked

porstiahe ofhitate heeeobeentovkt pbedibo, nBuntowimg hep sesdndlown
support nenber to the second stock portion;a step of

neclizgpesi Aegrt Reviher ap - phdt@owat e chpper sosiors tegeina urhend
stacked state to the mcro -plate carry out .|l evel by

down the second support member, and micro-plate carrying means

for carrying the micro-plate disposed at a micro-plate carry
outlevelseteﬂ:thesecondstockportiontx>outsideandnmunting
the.micro—plate to the second support member from the outside,
the method comprising:

a step of moving up the second support member and 1lifting
the micro-plates in the stacked state supported by the first
support member by the second support member to switch to mount
on the second support member;

a step of changing the first support member into a state
of not supporting the micro-plates by operating the support
release mechanism;

a step of moving down the second support member and moving
the micro-plates in the stacked state which have been switched
to mount on the second support member to the second stock

portion;



controlling a height position of the second support
menber; and a step of carrying out the mcro -plate
wale@poss at the mcro-plate carry out |evel tRCT/R2005/004139
outside by the mcro-plate carrying neans. According
to the invention, there is provided a nethod of
containing a mcro-plate characterized in a nethod of
cogtaining a mcro-plate in an apparatus of supplying
and containing a mcro-plate conprising a first stock
pord iR REl @am@SJangitﬁg% d GRS af‘i@nﬁgra figpermost stage
. supporting a plurality of mcro -plates in a stacked
in Ebai 6 LALERCa SHOWET U6l (Reaith OF TP FaTEReRUC Tevel by
mechani sm for changing the first support menber into a
contraléing mbeighpperdihion RE Hre SGCPBIhEERPORt ity and
stock portion having a long vertical |ength arranged
on a $oserosickrnfinhet the Fisaepdrticotisposed a§ the
in an up and down direction, a second support nenber
mictorpéappocainyg dutie Leivedaltiot hefowtgtde Qi dhesmigrenplate
stacked state froma |lower side at an inner portion of
carthéngemendsst ock portion, a noving up and down
mechani sm for noving up and down the second support
menbetordhdgnterihe plraten tciarn yi e me dirs tirov icked i mgthod
the mcro -plate dispesed at a mcro-plate carry out
of |l@tdaiofintdeasadend-ptlatk poidfactéol ped side aandethod of
nounting the mcro -plate to the second support nenber
contromihie Puibide-psate et bod aumpratsingo f asspppydhg and
mounting the mcro-plate to the second supportnenber
conB¥%ihRARgM L1 chbapEatar Eynpgiseans,a ahtlr st skepcéf portion
nmovi ng down the second support nenber mounted with the
incTugig Bl 81®st support member for supporting a plurality of

micro-plates in a stacked state from a lower side and a support
release mechanism for changing the first support member into
a state of not supporting the micro-plates, a second stock
portion having a long vertical length arranged on a lower side
of the first stock portion in series in an up and down direction,
a second support member for supporting the plurality of
micro-plates in the stacked state from a lower side at an inner
portion of the second stock portion, a moving up and down
mechanism for moving up and down the second support member, and
micro-plate carrying means for carrying the micro-plate
disposed at a micro-plate carry out level of the second stock
portion to outside and mounting the micro-plate to the second
support member from the outside, said method comprising:

a step of mounting the micro-plate to the second support



delivered by the mcro -plate carrying neans to a
hei ght of capable of supporting the mcro -plate by

W0 b@s083834 support menber and thereafter suppoPCT/mpoedi®4139
mcro -plate by the first support nenber by noving
down the second support nenber. According to the
invention, there is provided an apparatus of
pr oceSS| ng a mcro -plate characterized in conprising

d
me-p‘? Eggpar at%fpﬁ%*h? aﬁqor%mggmggpglc,:?%t Inls%%grg?movmg
do p%%%ellssnl ncgﬁ%:ls%gé(% ft%}@e%al%q?%ggnq?aaigﬁgr %lslgfcgﬁo -plate

conta| in lurali m cr o- Iatelnastac
ae SRS BT ol B GRP TP BFcokeELITRG BepPeddier foght of
%oces& ng operation for the mcro -%I ates, and a
capal}e bl AvRPeEF+HYPn§ R ReERERPSRIESE O rf;hengfﬂt%t nFepRert
plates fromthe first ap garatus of supplyi ng_and
me%@ﬁ e ﬁBeﬁ-’ﬁéfﬁieé‘r éuPEPé én%t}ﬂ%é“lé?e%ﬁﬁlagﬁnmait% Birst
cont ai ni ng and supplvyi (g@ghe mcro -plate via the

SURRAKE MRETR T L0k Y| ¥R H 9 T9XP1D| HHRROF F gReRpRT -
second a_}f@{)arat us of supplying and containing the mcro
- pl dceanstimee tor sthapp:alﬁ\a@m%l@ﬁr sUHsinA ngsangrovided an
containing the mcro-plate via the working unit/-
appietidin tdfe binostessppar apusnbéreupphyengchagacterized in
containing the mcro -plate and the second apparat us
comgbr sippd vy nflant eoprarhingoffieuppdydnglagte eactrining a
conprises a first stock portion including a first

nicupnord terespab feoo fsoppbainigg s pluralliittyy of micro-plates
ofmcro-plates in a stacked state froma | ower side

in and stalppbr statkpase sechbadi spdaora tetxangf ngudpd yfingstand
support nenber into

containing a micro-plate capable of containing a plurality of
micro-plate in a stacked state, a working unit for executing
a predetermined processing operation for the micro-plates, and
a micro-plate carrying mechanism for carrying the micro-plates
from the first apparatus of supplying and containing the
micro-plate to the second apparatus of containing and supplying
the micro-plate via the working unit, or carrying the
micro-plates from the second apparatus of supplying and
containing the micro-plate to the first apparatus of supplying
and containing the micro-plate via the working unit;
wherein the first apparatus of supplying and containing
the micro-plate and the second apparatus of supplying and
containing the micro-plate each comprises a first stock portion

including a first support member for supporting a plurality of



a state of not supporting the mcro -plates, a second
stock portion having a long vertical |ength arranged

wo@m0s/088Mer side of the first stock portion i NnPGEIR2065/004139
in an up and down direction, a second support nenber
for supporting the plurality of mcro -plates in the
stacked state froma |lower side at an inner portion of
the second stock portion, a noving up and down

. mechani sm f or ving up, and down the second support

i TR Lo 4o Ses ket o P F g HSURE e BHRPS dppport
the mcro -plate disposed at a mcro-plate carry out

relegss H@@Pa@tlsmhé%eegﬁagéflackhﬁoﬁw%h FPRRE 5iTRIRGy into
nountkgg the mcro -plate to the second support nenber

a 4 tHe 2R sPURPOFBERAeERB oOMPELSI RG2TEESM & Fegangt estock
sqpplﬁing operation processing unit for naking the .

pordispoPEViaKeaslone vRatilcmlahen g R ¥HVIRIEEPTaRdlgoRR side
mechani sm execute an operation of noving up the second

of shppgdmsthehrbek rawtdarf inmpries dhauppingd dsWpirretion,
stacked state supported by the first support nenber by

a sheosdcansupporemhenbdion ossppeehing bt Péprehéty of
second support nenber, thereafter, changing the first

nicguppdrat arenbetheé mttackest atetof Lot aslippertside elfean inner
mcro -plates, thereafter, noving down the second

poruippord £ nehbeseanddnetiond tdvertplam,al &t powingi cpo and down
-plates in the stacked state to the second stock

me gt san foanabdirsPpap agd tdravmtiieos e pbad esvatpoer tuppebabstand
stage in the stacked state to the mcropalte carry out

midreyvelldte centtrglihgngn@ahei ghir pesirtdiydmef the secorg-plate
support nenber; and a micro -plate containing

disyal hemk NEeeessl afe Wardrf 6it level set at the second stock

portion to outside and mounting the micro-plate to the second
support member from the outside, further comprising:

a micro-plate supplying operation processing unit for
making the support release mechanism and the moving up and down
mechanism execute an operation of moving up the second support
member and lifting the micro-plates in the stacked state
supported by the first support member by the second support
member to switch to mount on the second support member,
thereafter, changing the first support member into a state of
not supporting the micro-plates, thereafter, moving down the
second support member and moving the plurality of micro-plates
in the stacked state to the second stock portion, and disposing
the micro-plate at a uppermost stage in the stacked state to

the micropalte carry out level by controlling a height position



maki ng the noving up and down nechani sm execute an

operation of noving up the second support nenber
worRwsngss7avi th the mcro-plate delivered by theP@i/ar2005/004139

-plate carrying neans to a height of capable of

supporting the mcro -plate by the first. support

menber and thereafter, supporting the mcro -plate by

the first support menber by novi ng down the second

ne cordln e invention, by
Of%%P |ﬁfQ4ﬁ)%%ﬁéq £ %%%ged with the first
stock portlo i_ncl udi the support nmenber .
cap @b PE oGP BaA5a: EPb dninAePRAEr hEo R BFOrFEB Lt for
m_cr lates in the stacked state and the second
ma B PO S 16l A gotHe s eRa G L BRer e RepBarperation
porting the mcro lates in the stacked state and
of clﬁggw% novE nggetﬁﬁméﬁdSW? nTEEPREs iR frd ub’lgﬁd the
down direction and including the mcro -plate carrying
T GROATS! Eleip 415116 V6 9 &8 FfgmaRECdBILAEr Fﬁarv&agmnewas to a
-plate disposed at the mcro -plate caer out | evel of
heiqid ofc sa@adriscR fpsEPPrertingahbef RbArerelatesPyethy first
mcro -plate supplying operation of noving the mcro
suppsi et aenoen Badsthekea esy esepbpoarhed thethecrpreiate by
stock portion to the second stock portion to supply to
the hel wikt stéepsut ceesbosl Hyf mominke duler d-hsl atecand tdpport
uppernost stage, and a mcro -plate containing
mergyErat i on of containing the micro -plates delivered
fromthe outside successively to the first stock
por icow rariernate ithe bavablteone lexecdpd ing the sametitution
apparatus, a restacking operation of the mcro-plates
ardasnged weeldedhandiefsfi cstomdly wbrtion including the first

support member capable of supporting and releasing support of
the micro-plates in the stacked state and the second stock
portion including the second support member supporting the
micro-plates in the stacked state and capable of moving up and
down in series in the up and down direction and including the
micro-plate carrying means capable of receiving and delivering
the micro-plate disposed at the micro-plate carry out level of
the second stock portion to and from the outside, a micro-plate
supplying operation of moving the micro-plates in the stacked
state contained in the first stock portion to the second stock
portion to supply to the outside successively from the
micro-plate at the uppermost stage, and a micro-plate
containing operation of containing the micro-plates delivered

from the outside successively to the first stock portion are

10



test operation can be pronoted. <Brief Description of

the Drawi ngs> Fig.l is a front view of a working
wa@ppansises accordi ng to Enbodi nent 1 of the i nRENIR2008/004139

Fig.2 is a side view of the working apparatus

according to Enbodiment 1 of the invention ". Fig.3

illustrates explanatory views of total operation of

t he wor ki ng apparatus accordi ng to Enbodi nent 1 of the

mads B0k 1% T EFBURPabE i A G AR EBRY o i acicing
t di to Enbodi t 1 of the.i t .
opahat 5T ST PSR SO TR Tomat® o P OEflem T o bt &Y O
| yi ng. and t ai ni t di t
te SRR TR B e AR DN, Fig. 6 15 a partia

sectional view of the mcro -plate supplying and
cont ai ni ng apparatus accordi ng to Enbodi nent 1 of the
invention. Fig.7 is a partial sectional view of the

<Brjiadr 9@t iggbIof ddi ek asit%  hi ng appar at us
according to Enbodinent 1 of the invention. Fig.8 is a
par tfiigl- Isdet RoRaPnyi Bhedf of he WoEFHLY RRRISUPPT A FePrding
and contai ni ng apparatus according to Enbodi nent 1 of

to tEmbddiveattli dn.ofFitde dinventylaek di agram showi ng a
constitution of a

Fig.2 is a side view of the working apparatus according
to Embodiment 1 of the invention.

Fig.3 illustrates explanatory views of total operation
of the working apparatus according to Embodiment 1 of the
invention.

Fig.4 is a side view of an essential portion of a
micro-plate supplying and containing apparatus according to
Embodiment 1 of the invention.

Fig.5 is a partial sectional view of the micro-plate
supplying and containing apparatus according to Embodiment 1
of the invention.

Fig.6 1s a partial sectional view of the micro-plate
supplying and containing apparatus according to Embodiment 1
of the invention.

Fig.7 is a partial sectional view of the micro-plate
supplying and containing apparatus according to Embodiment 1

of the invention.

Fig.8 is a partial sectional view of the micro-plate

11



control system of the working apparatus according to

Enbodi nent 1 of the invention. Fig.10 is an operation
wezpbassrory view of an operation of supplyi ngPEI/sm20050004139

-plate in the mcro -plate supplying and contai ni ng

apparatus according to Enbodi nent 1 of the invention.

Fig.11l is an operation explanatory view of the

operation of supplying the mcro -plate in the nmicro

sl SHEP % 00 £ OB 00 BRRRLAS ASCRILINLD: o

expl anat ory, view of the operation of supplying the
Ofr#ﬁ%(}QYﬁﬁt%PWn the micro -plate supplying and

cont_ai ni ng, apparatus accordi ng.to Enbodi nent 1 of the

i nventd-oh.1¥i 9. 23°FE dhagpelafPonNiegplafatioryt Wiewmprot 2

the operation of supplying the mcro -plate in the

Coni Qb SYSILEREO S S Wﬁ@l% APPeReASi ML apphraitgsEmbodiment

according to Enbodinent 1 of the invention. Fig.14 is

1 o HperatVomtexpt anat ory view of the operation of
supplying the mcro -plate in the mcro -plate .
suppiig A dmdabopparal hoh sppakanalso B doral 9§ 88 operation
Enbodi nent 1 of the invention:Fig.15 is an operation

of esuprhatny ya viveor of p1&iee operithe onl ofospipptyi sigepheing and
mcro -plate in the mcro -plate supplying and

comlomtraimy nrrappeaatss avsordiing tto ERpbddimentl 6f ofie the

invention.

Fig.ll is an operation explanatory view of the operation
of supplying the micro-plate in the micro-plate supplying and
containing apparatus according to Embodiment 1 of the
invention.

Fig.1l2 is an operation explanatory view of the operation
of supplying the micro-plate in the micro-plate supplying and
containing apparatus according to Embodiment 1 of the
invention.

Fig.13 is an operation explanatory view of the operation
of supplying the micro-plate in the micro-plate supplying and
containing apparatus according to Embodiment 1 of the
invention.

Fig.14 is an operation explanatory view of the operation
of supplying the micro-plate in the micro-plate supplying and

containing apparatus according to Embodiment 1 of the

invention.

12



invention. Fig.16 is an operation explanatory view of

t he operation of supplying the mcro-plate in the
wor@sossspd at e suppl yi ng and cont ai ni ng appar at BGT/JP2005/004139

according to Enbodinment 1 of the invention. Fig.1l7 is

an operation explanatory view of the operation of

supplying the micro -plate in the mcro -plate

suppl yi ng and contai ni ng apparatus according to

Enbedi - ) [ Lon. FiLg, 18 | ation .

xplaator VbR AT D BEBRERBROBT ELDp ﬁggimératm
i -.nl in. ' - pl.at | yi an .

ot B s e G A T m R A "o} ipg nd
{vention. Fia 19 i o ¢ .

cor i En BE s g dairer o 2ol ARRORATERY nioret the

jl“%%£ate suppl yi ng and cont ai ni ng apparatus according to

Joditent 1 of the invention. Fig.20 is an operation

expl anatory view of the operation of containing the .

m g S piat s Fh OPRE AHiiOro KBl aRE S BBpT Y@ ke operation
cont ai ni ng,_ apparatus accordi ng to Enbodi nent 1 of the

of SHPRAYIES. CRE AT e P LAt per atgﬁeoﬁléazeraﬁat:@rwwbww and
t he operationof containing the mcro -plate in the

confadys af@PSESHAF n§CEREdHSEt athi nEmBpgarnants 1 of the
according to Enbodinent 1 of the invention.

invention.

Fig.1l7 is an operation explanatory view of the operation
of supplying the micro-plate in the micro-plate supplying and
containing apparatus according to Embodiment 1 of the
invention.

Fig.18 is an operation explanatory view of the operation
of supplying the micro-plate in the micro-plate supplying and
containing apparatus according to Embodiment 1 of the
invention.

Fig.19 is an operation explanatory view of operation of
containing a micro-plate in the micro-plate supplying and
containing apparatus according to Embodiment 1 of the
invention.

Fig.20 is an operation explanatory view of the operation
of containing the micro-plate in the micro-plate supplying and
containing apparatus according to Embodiment 1 of the
invention.

Fig.21 is an operation explanatory view of the operation

13



Fig.22 is an operation explanatory view of the
operation of containing the mcro -plate in the mcro
WO pioangsssuppl yi ng and cont ai ni ng appar at us accPCTHIrgOY@®4139
Enbodi ment 1 of the invention. Fig.23 is an operation
expl anatory view of the operation of containing the
mcro-plate in the mcro -plate supplying and
cont ai ni ng apparatus according to Errbodi ment 1 of the
inven n 24 is _an.o on ., at.or
ot pREeg bR Ae GhY af et eﬁ b B ¥Fﬂpixéng and
mcra - late su cont |n| ara
Conacacl&r]ﬂ)li:g a’epé’aé'?%gl(ﬁy Of % h ngﬂ?ﬁglﬁen i gt 250t s the
i.de view of an essenti al portlon of a mcro-plate
ln%ﬁﬁ;ﬂ?ﬂ ‘ng and contai ni ng apparatus according to
Enbodi nent 2 of the invention. 26 1s an operation .
exp|F&ﬁa128r95@%@%ra$ﬁéana@%<6ﬁaaﬁtga§p‘ﬁﬁ%@ﬁa ﬁﬁc@reﬁratlon
plate in the mcro -plate supplying and contai ning
of Seasﬁéflejgga*é%mq@mi%éau%wnlzr@rptlmtq ﬁ\}EHWéHg and
Fig.27 is an operation explanatory view of the
CorgiFeieti%n aFPadMSyi g Coreimidcr §0- pEabedinenke ki c¢bd the
~ -plate supplying and containi ng apparatus according to
invEdddinvent 2 of theinvention. Fig. 28 is an operation

expl anatory view of operation of containing a
m cEd-9pl2at esian e ndtdos epbaerasappl ydew cdndhe operation

of containing the micro-plate in the micro~-plate supplylng and
containing apparatus according to Embodiment 1 of the
invention.

Fig.24 is an operation explanatory view of the operation
of containing the micro-plate in the micro-plate supplying and
containing apparatus according to Embodiment 1 of the
invention.

Fig.25 1is a side view of an essential portion of a
micro-plate supplying and containing apparatus according to
Embodiment 2 of the invention.

Fig.26 is an operation explanatory view of operation of
supplying a micro-plate  in the micro-plate supplying and
containing apparatus according to Embodiment 2 of the
invention.

Fig.27 is an operation explanatory view of the operation
of supplying the micro-plate in the micro-plate supplying and

containing apparatus according to Embodiment 2 of the

14



cont ai ni ng apparatus according to Enbodi nent 2 of the
invention. Fig.29 is an operation explanatory view of
wo b@sogssrat i on of containing the mcro -plate PCI/g#e0s5/004139
m cro-pl at e suppl yi ng and cont ai ni ng appar at us
according to Enbodi nent 2 of the invention. <BEST MODE
FOR CARRYI NG.OUT THE | NVENT | ON> ( Enbodi nent 1) Fig.
is a front view of a working apparatus of Enbodinent 1
of the invention, Fig .2 is a side view of the working
inveRsdPRrus of Enbodi nent 1 of the invention, Fig.3

|IIustrates ex Ianat ry views of total £
tnebRar ke o SPRLAGE L EABAaN ﬁtoplercﬁtﬂt%o
i nvention, 4 |s a side view of an essenti

CONSGATIASY Gt B G ers lappate sfm@pl%ﬁaoam E%nP&Pﬁ#ﬁéng and
apparatus accordi ng to Enbodi nent of the invention

COHFtlag}nlESlg FREPagatppg. 2CCPrging afe p%zFl?@%er%%Eu%nacrf the
views of the mcro -plate supplying and contai ni ng
nvgppaoat-us according to Enbodi ment 1 of the invention,
Fig.9 is a block diagramshow ng a constitution of a
configl. 29ys ém obetrhé imdr RkPHaRPPAF Atvichedok e mparption
Enbodi ment 1 of the invention, Fig. 10, Fig. 11, 'Fig.

of &antEigidg, the gicte-phiage 18, IR gicre; pliuage qrrppl:ygng and
18 areoperation explanatory views of operation of

corgiaipliyiong appairataspl ateoirdine hbcrBmbpfizmensupdl yohg the
and cont ai ni ng apparatus according to Enbodi nent 1 of

invdmeiiamvention, and Fig. 19, Fig.20, Fig.21, Fig.22,
Fig. 23, Fig.24 are operation

<BEST MODE FOR CARRYING OUT THE INVENTION>

(Embodiment 1)

Fig.l is a front view of a working apparatus of Embodiment
1 of the invention, Fig.2 is a side view of the working apparatus
of Embodiment 1 of the invention, Fig.3 illustrates explanatory
views of total operation of the working apparatus according to
Embodiment 1 of the invention, Fig.4 is a side view of an
essential portion of a micro-plate supplying and containing
apparatus according to Embodiment 1 of the invention, Fig.5,
Fig.6, Fig.7, Fig.8 are partial sectional wviews of the
micro-plate supplying and containing apparatus according to
Embodiment 1 of the invention, Fig.9 is a block diagram showing
a constitution of a control system of the working apparatus
according to Embodiment 1 of the invention, Fig.10, Fig.ll,

Fig.12, Fig.13, Fig.14, Fig.15, Fig.16, Fig.17, Fig.18 are
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expl anatory views of mcro -plate containing operation

of the mcro-plate supplying and containi ng appar at us
w@ewsngisng t o Enbodi nent 1 of the invention. FPCHIR2065/004139

total constitution of a working apparatus will be

explained in reference to Fig.l, Fig.2 . The working

apparatus is provided with a function of executing

vari ous processings of a dividedly injecting

op N ACESS| egpagnggioﬁgg irﬁpgeﬁgd q_é'bigggﬁg%pgna osﬁoeghgggjyggg a

O .
a reagent to an viel | uting an

micﬁ%or—%lrg eroihpI Qltlg Q{ioé/rid)fj—ep a\gée;ﬂ a P uri%l:gi; %ngf hc\é\cljerllégining

contai ning a’liqgui t
wor ki ng_appar.atus is constructed a, constitution of
e ACBRPRBRY b B ESREBENE e Phe LoReat Hhg 228 . 19,
. a ratuys | IB_to th sides_of a working apparatus |,
Fl%ﬁﬁgr ¥y hg ot It g'abg%g:aéscrﬁﬂéh ro i fgReration
The micro -plate supplying and cont ai ni ng appar at us
eXglgng fa&féfl%miocfeallWPﬁpgaft@neppaﬁlaﬁnguﬁaﬁgﬁﬁgoa of the

,mcro -plate 10 (refer_to Fig.2) constituting a .
ml%‘é&ﬁ%ﬂﬂﬁ]@&n% FRhEMAGHP AR A UUS fFprding to

recovering and containing the mcro -plate 10
- BE the Wtk gt Apparatus 5 . The nicro-plate
suppl ying and containi ng apparatus |A |B are .
condtiinsifred bytalseongtifetvon i mgweykiBor feParehus will
each_other relative to theworking apparatus 5 the .
be nprpbaipedt elnorsfippened ftonFibdelm drior 3 at eThe working
suppl yi ng and containi ng apparatus | A can be supplied
apuarathes Merprpyadedsupphyanduand ioontcli rd¥erEppey avasious
I B, and contrary thereto, the mcro -plate 10 supplied
prdgegaitgs of a dividedly injecting processing of injecting
and discharging a specimen or a reagent to and from a well by
constituting an object by a micro-plate provided with a
plurality of wells for containing a liquid. As shown by Fig.1,
the working apparatus is constructed by a constitution of
attaching micro-plate supplying and containing apparatus 1A,
1B to both sides of a working apparatus 5 for carrying out the
above-described processings.
The micro-plate supplying and containing apparatus 1A,
1B are provided with a function of supplying a micro-plate 10
(refer to Fig.2) constituting a processing object to the working
apparatus 5 and recovering and containing the micro-plate 10
processed by the working apparatus 5. The micro-plate

supplying and containing apparatus 1A, 1B are constituted by

a structure of being symmetric with each other relative to the

le



m cro-pl ate supplying and contai ni ng apparatus |B can
be contained by the mcro -plate supplying and .

W@ ovbasIsryig apparatus | A. Naturally, in using PORIFCY®4139
-plate supplying and containing apparatus |A [|B
having such a constitution, only the function of
supplying or only the function of containing the mcro
-plate 10 may be used. In this case, the mcro -plate

worSHBRY YApit AL £OB! Al RkNG RARARALYS. | £ é&%#ggg A the

m cro-pl ate supplying apparatus or mcro
NSt b STy o e SPRARTRR, b pan be
ouspL 304 1 0y BELORLIDUL A s Bl SO0 Sl
o T OB e e R S 0 PrieToRelheen the
Ay, ST b T G e CpReEaBie, apurng be
con L mer DI RB e A < SOPRLH R SHHCRBRE LRGPP Fatus
1 apparatus A, IB are constructed by a constitution of

‘arranging first stock portions 2 and second stock

ortions capapl e of, containingpluralities of the
Pﬁct\]a uf)f"gtl@s rES pdEiiee| Fhen Bhereriatked stwrrlyi¥hg and

eries in an up and down direction and there a plate
00@3&818& 2BRATPARE HH nkR Ay S SUdh & congdd tattizn, only

m_ddl e of the first stock portion 2 and the second
theSFBEEtbaptPgnS@pply%@gh@¥,only the function of containing

the micro-plate 10 may be used. In this case, the micro-plate
supplying and containing apparatus 1A, 1B function as
micro-plate supplying apparatus or micro-plate containing
apparatus.

Further, the embodiment constitutes an object by a
micro-plate having a 1id in a state of being mounted with a 1id
1MDatanupperfacethereofasshownbyE&g.l8asthendcro—plate
10, the micro-plates 10 are stacked in a state of covering an
upper face of a well by the 1id 10b and separated individually
from a stacked state. Naturally, the micro-plate 10 in a state
of removing the 1id 10b may constitute a supplying or containing
object.

Thé micro-plate supplying and containing apparatus 1A,
1B are constructed by a constitution of arranging first stock

portions 2 and second stock portions 3 capable of containing
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t he working apparatus 5 is constituted by a structure
of nmounting a processing apparatus 6 above a base 5a,
W@pehsas8siLr o- pl ate carrying mechanism9 for caPCiregos5/004139
the mcro -plate 10 to a working unit 6a is arranged
above the base 5a in a horizontal direction.
M cro-plate carrying out nmechanisns 7 are arranged at
two left and right ends of the mcro -plate carrying
G [ 9 d e.mcro.-plate carnryi .
PRI S M ISR KSR M ng etpkea
tween the plate take out, and take,i.n_nmechani sm 4 and
St Ui Beb LS8 AbeTR ol D PN S PbyRg Bhpper? Piate
table 8 bl e of ving forward and rearward in th
taki BEEGREI T aliG ot FOMD ARG Fobi iy > B 2HE donr: MAGLS Sf the
..the mcro-plate carrying nechani sm7 advances_the
flr?&pﬁg]f)l:kt%&%l%n Zneed it EPQPQQt%fk%C%aor t ke Trther,
mechanism 4 to di spose on a | ower side of the
Ehéy V&?@sbﬁlﬁt EPPTESHS it utF ngORSTAKELEG Rbj cStaHgture of
successively noves up the support table 8 to sugport
moqﬂﬂiqﬁc?oplﬁpﬁﬁélﬁg PRORTE TUSWe? 3Pa¥e purkder , OBy and a
., moving rearward the support table 8 fromthe plate
miqrakd lafhe sagrvake Rachethani 3% cormov-eIdbRWRFeEothkate
mcro-plate 10 taken out fromthe plate take out and
10 ttak e iwP ekt hY 462 sidepryareddt ebpNe fher Hass ftee in a
carrying mechani snb. Further, by nmaking the mcro
horigogtte lc ghisAdigiasut mechani sm 7 execut e operation in
an order reverse to the above - described, the
m cMd-cgloatrd at® cereyied ofutonechanhsns 0- pratar marged afy two
mechasni sm 9 can be delivered to the plate take out
lefdndntakieght ends of the micro-plate carrying mechanism 9 and

the micro-plate carrying out mechanism 7 receives and delivers
the micro-plate 10 between the plate take out and take in
mechanism 4 and the micro-plate carrying mechasnism 9 by a
support table 8 capablé of moving forward and rearward in the
horizontal direction and moving up and down. That is, the
micro-plate carrying mechanism 7 advances the support table 8
into the plate take out and take in mechanism 4 to dispose on
a lower side of themicro-plate 10 constituting a take out object
and successively moves up the support table 8 to support the
micro-plate 10 from a lower side.

Further, by moving rearward the support table 8 from the
plate take out and take in mechanism 4 to move downward, the
micro-plate 10 taken out from the plate take out and take in

mechanism 4 is delivered to the micro-plate carrying mechanism

18



in mechanism4 . As shown by Fig.2, a first support

menber 11 capabl e of opening and cl osing by an opening
w@ees083834 ng nmechani sm nentioned |later, is prpvi/geRdos#io4139

a lower portion of the first stock portion 2 . The

first support nmenber 11 can support a plurality of the

mcro -plates 10 contained in the first stock portion

2 in a stacked state and rel ease support 'of the

L.cro-plates 10.to SS._ i n._an n [ i OR,_ . .
0. AESHERRE e mekia PRRor P8 R B om
s constructed by a constitution of includi a .

7 CXEEIIOT PPEEEACE TRAAAT ST 1T S G g & At SSe P ed:
first support mber 11 into a state of bej unabl e .
they PighpdHe thel i ERGCIFES £708 The Eé%ﬂapig}%{?k cartying
ortion 3 having a long vertical |ength arranged on
nechiRSNiGHe? SpHePB ABhEVEFREt Lt bk %ﬂfﬁ% G (i @b rake

. in the up and down direction is constituted by a
in gechepded df capabl e of guiding and containing the
mcro -plates 10 in the stacked state by a w dth
di r 86t FRAWRERY rFid i hg Ydilds theRBBPT SaaRPahgk F3Paee of
up and down direction, and is provided with a second
opesumgorandreabesing iy suppeening tard pFlPELRgy Mchanism,
mcro-plates 10 in the stacked state at inside of the
nmerddomed desek, post beavidethatsacbades uppokiomepbdrhe £irst
is guided in the up and down direction by a guide 15
stodka oo @ .up Tard fdowt seppor tlerpeg ddvidad Wpranrt a
down nechanism 14 is constructed by a constitution of
pluadalgriyng fatbel i dso-expanee d by onie imedand toent st eytgock
17

portion 2 in a stacked state and release support of the
micro-plates 10 to pass in an up and down direction, as described
later. That is, the first stock portion is constructed by a
constitution of including a support release mechanism for
changing a state of the first support member 11 into a state
of being unable to support the micro-plate 10.

The second stock portion 3 having a long vertical length
arranged on the lower side of the first stock portion 2 in series
in the up and down direction is constituted by a structure of
capable of guiding and containing the micro-plates 10 in the
stacked state by a width direction restricting guide member 3a
arranged in the up and down direction, and is provided with a
second support member 12 for supporting the plurality of
micro-plates 10 in the stacked state at inside of the second

stock portion 3.
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to be able to travel in the up and down direction by a

pul l ey 19 coupled to a rotating shaft of a notor 18
w@easogspd i ng the noving up and down nenber 13PCDIR2065/004139

belt 16. By driving to rotate the notor 18, the second

support nenber 12 is driven to nove up and down via

the novi ng up and' down nenber 13 and is noved up and

down along mﬁth the micro -plates 10 in the stacked

sta ed _at an_ u f ej.gh
| evéﬁ phier oniRBeF 1 S pLERES 1n Sk g cown
. support .| evel f |
dlrgﬁﬁasﬁ%@ {JHégEi 15 SR fiar i e e sharBEbg ?age ofth
m cro Iate st acke t contaln

novyfig 1 Ao 3R %)Fﬂléﬁl Qf iRer e Eate g ot iy 1tu”°l°n
menber, 1la shomn in Fi Fur t her | e

of eHFRIPH Bi eeétcéﬁs%we%@da% Yo u%|%&<§fg Ucf?teys 17
| evel L2 for carrying out the mcro -plate, 10 at a

to BppabaBsto skrgyeebiin Adeier andpfigB dorPRtifR RY fo et ley
state stocked at the second stock portion 3 . Further,

19 spupaerfoficor kakaling nftamd reBOVEFi Af THE GRERLING the
-plate, nentioned later, is carried out by advancing

moviing &m pper dowraBeabe rpr b P ddre BelEHS i BY mﬁ{lé’t%teéqt;ﬂte
out nechanism7 to a space between LI through L2 . The

thennotter- pBat Eheaseygondt SwpRAEhi BAFTeENH2 ol yr@gpven to move
mechani sm micro -plate separating nmeans, nentioned

up batledpwnomiai tiue enat idrd il anel” dernyagbrEahd 4R is moved
carrying the mcro -plate 10 di sposed at the mcro

up aplai@icalopgut theved mizrof-ptllacesetnich shecktpokedgitate

3 to outside and receiving to deliver the mcro -plate
suphdrted ke secambpesuppard thereof.

A height level L1 of a lower end portion of the first
support member 11 becomes a support level L1 for locking and
supporting the micro-plate 10 at a lowermost stage of the
micro—plate10:n1thestéckedstatecontainedjjlthefirststock
portion 2 (referred to a locking member 1lla shown in Fig.4).
Further, a height level L2 shown in Fig.2 constitutes a
micro-plate carry out level L2 for carrying out the micro-plate
10 at a uppermost stage of the micro-plate 10 in the stacked
state stocked at the second stock portion 3.

Further, operétion of carrying out and recovering the
micro-plate, mentioned later, is carried out by advancing the
support table 8 provided at the micro-plate carry out mechanism

7 to a space between L1 through L2. The micro-plate carry out

mechanism 7 and a grasp mechanism, micro-plate separating means,

20



menber 12 from outside. Next, an explanation wll be

given of a total operation of supplying and contai ni ng
W@ 2005083874 pl ate carried out at the worki ng appBCEHIRES03004139

in reference to Fig.3. Rectangular frames IA [|B shown

on both sides of the Wrking apparatus 5 in Fig.3

respectively show stock portions provided at the mcro

-pl ate supplying and contai ning apparatus |IA |1B. That

.S, th t.,ock rtion ach.is c u a
merlSrondl T G orCab B E B Hik o P PIREE, SEf Sy gy for
havi n long vertical.length fo ont ai ni th
can il s S1ChPoPa=Ch b LRI Ao PhBLRk et LPSp ke rar Y
the seco st.o ortions 3 havin . lon ertical,
ouf eﬁ%‘(eﬁl aﬂ?aﬁae%lf’@g £9 rsE?‘g]% %‘?r%n%nf ?’r P sotugt&lde and
ortions 2.in.,seriges in the and down direction. A's
e Gy O L3V ER) C¢ HBLET G TR O b Figre seardisibrort
mcro -plate supplying and contai ning apparatus 1A is
memRintled Midh A ipil% st acked nember (hereinafter
abbrevi ated as stacked nenber [10]) stacked with the

pl ullgityy agf expéppraies bll g diven ofhe FPERS ppEgklon
10 di sposed at the uppernost stage_in the stacked’

of rfampdry inEnjancs cantadhdddniet BiaspaPilahe108ryded out at the
differentiate fromothers. First, the stacked nmenber
woKigly abpatedusod tine reifegenseoek Fier-t3-onRectangbdey feames
the second stockportion 3 in the stacked state by a |
1A mildy shophate ol sy dgs eidtdewrniens appanatored in Fig.3
|ater. Further, the mcro -plate 10* at the uppernost
respeye Vel Wisspos ed catk e triioosoppbat dedastythatmievetplate
L2 by noving up and
supplying and containing apparatus 1A, 1B. That is, the stock
portions each is constructed by a constitution of arranging the
first stock portions 2 having a long vertical length for
containing the plurality of micro-plates 10 in the stacked state
and the second stock portions 3 having a long vertical length
arranged on a lower side of the first stock portions 2 in series
in the up and down direction.

As shown by Fig.3(a), the first stock portion 2 of the
micro-plate supplying and containing apparatus 1A is mounted
with a plate stacked member (hereinafter, abbreviated as
stacked member [10]) stacked with the plurality of micrplates
10. Further, themicro-plate 10 disposed at the uppermost stage
in the stacked member [10] is attached with notation 10%* to
differentiate from others. First, the stacked member [10]

mounted to the first stock portion 2 is moved to the second stock
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down the stacked nenber [10] in the second stock

portion 3 and the mcro -plate 10* is taken out by the
wWorR@sossspd at e carryi ng out nechani sm 7 shown i PCHIRR005/004139

That is, there is constructed a constitution having

the mcro -plate noving up and down neans for noving

down the plurality of mcro -plates 10 stocked at the

first stock portion 2 to nove to the second stock
poﬂ%ygh.%n g @ﬁg Qté@@%ﬁ the %TﬁlgBEagﬁa%Q 85158 and

per nos agein ura “plat &8

at th cr ar.rying out | evel L2 set at the
do“@é%%hglétOCQﬂ%b%tloﬁ' ey ‘A s shown by Fig. 3b, the

ok B Rt ol LB MR SRET L0

carr chani sm mhere redeterntn rocessin
a1 G Pantior HoTadaF et i &ea’@ésﬁg &8‘/ d g tp and
like is, carried t.he morkln uni t mcr
dowrb|t§eestac PHiR i [tylw It h@ EP%C%%Q%?% S&&&H%Ppaﬁlpe 3 and
carried to a rlght side again by the mcro | ate )
the HHGHENF Ifdch i s AP ot akan %UEelPYv@P%d“t%rct Hrereprrying

-plate supplying and containiing apparatus |IB by the
outhmechangisat é hpyilmgFade LmecHamt sifi/7 thetﬁelaecmﬁet‘rlebcted
mcro -plate 10 is successively taken to the first
a ceneEh tpdirnohaying thremicaroPlpita BOYLPHIYR AgcafigWn means
containing apparatus |IB fromthe | ower side and as
forsmoWanby®Wn 30 plarplihe af sieroplbdedss1bi gitadied at the
~stacked nmenber [10] are contained at the first stock
finsdr sitogk2pootipnidhooneverisr édsi ageond stnvek pagdiorhd and
mcro -plate 10* di sposed at the uppernost stage in a
disgptcatienpftioeimc noumtatk t10 et firstuppeotost stage in the
plurality of micro-plates 10 at the micro-plate carrying out
level L2 set at the second stock portion 3.

As shown by Fig;Bb, the taken-out micro-plate 10 is
carried to an operating position by the working unit 6éa by the
micro-plate carrying mechanism 9, where predetermined
processing operation of dividedly injecting processing or the
like is carried out by the working unit 6a. The micro-plate
10 finished with the processing operation is carried to a right
side again by the micro-plate carrying mechanism 9 and is
delivered to themicro-plate supplying and containing apparatus
1B by the micro-plate carrying out mechanism 7.

The delivered micro-plate 10 is successively taken to the

first stock portion 2 of the micro-plate supplying and

containing apparatus 1B from the lower side and as shown by
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portion 2 of the mcro -plate supplying and contai ni ng

apparatus IAis simlarly disposed at the uppernost
wW@EL@gmes®sven in a state of being contained in tPET/iR2061004139

stock portion 2 of the mcro -plate supplying and

cont ai ni ng apparatus |B. Further, thereafter, in

executing a successive processing, in the mcro -plate

suppl ying and contai ni ng apparatus |IB, the stacked

, r ],is nmoved d fromt fir F\ rtion,
Fia3308) { HeLLCHind OT ORI ATt o $T THE Feers prhgero L 20]
of the .uppernost. stage is sim.larly, dispags a.tg
areniCOry A e loabhs SUESToviiors BRHC LR Aker hihpgn one
the mcro -plate carryi out nect}%eis 7 .. Further
PIOCRESHIEN o- P 46 8L 6558 ¢ ARF TP R Pkl EERRTTo 6t the
by the micro -plate carrying nmechani smg to execute
uppﬁﬁ@@é?e$’h@%%dlrprao§§§§ﬁn@¥ e FoNRHere 8a1?fe%r,lrst stock
carried to the mcro -plate supplying and containin N
porjpparapdstharasd or®lalecusdy 16l yY ebRt G M RH17 PRPey-atus
at the first stock portion 2 of the mcro-plate,
1A seppinileg landiepaseind hdheppaPatusst A tage @ysen in a state
al though in the exanple shown in Fig.l, the mcro
of -lpbime centpingdoutn nddisanfsrsly is&ock: eppBFi9n provpledhe
with the working apparatus 5, the function of the
miamioepd atel suppdaring @ecowonred Emids FOP afaE Use 1B -
integrated to the micro -platesupplying and containing
appauather| A, iR rexpternedibel eaedirittiter , aal thSIggEs1ve
the mcro -plate 10 is carried to the working unit 6a
prodexstimer, N ¢ho tipd atvel cxar-pliaig nmechphysng9, ardle containing
mcro-plate 10 may be carried directly to the
aprRieitais N®, pohit soAcked member [10] is moved down from the
first stock portion 2 to the second stock portion 3, the
micro-plate 10 of the uppermost stage is similarly disposed at
the micro-plate carry out level L2 and is taken out by the
micro-plate carrying out mechanism 7. Further, the
micro-plate 10 is carried to the working unit 6a by the
micro-plate carrying mechanism 9 to execute a predetermined
processing operation, thereafter, carried to the micro-plate
supplying and containing apparatus 1A and is successively
contained similarly at the first stock portion 2 of the
micro-plate supplying and containing apparatus 1A.
Further, although in the example shown in Fig.l, the
micro-plate carrying out mechanism 7 is integrally provided

with the working apparatus 5, the function of the micro-plate

carrying out mechanism 7 may be integrated to the micro-plate
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by the working unit 6a by the mcro -plate carrying
mechanism7 . Next, an explanation will be given of
waleqaissm st ructures of the mcro -plate supplpCTIgP204004139
contai ni ng apparatus IA, IBin reference to Fig.4
through Fig. 8'. Fig.5 Fig.6, Fig.7, Fig.8
respectively show A-A section, B-B section, G C
S(;c:tlon],c DLD ?ection of Fig. 4. First, a sectiona
shape of the first stock portion 2 wll be expl ained
supR-hY ¥o9 e ceor e Ny aplshg%a%%vdﬁbﬁ% g?XB,faf%%df FLev-
stock portion 2 is constituted by a structyre of .
Furthean@ligaudnshpl miesoslaby ]i%ltsh%aﬁf)l%% Ode}%ﬁ working
~direction by an arrangenent of surrounding the mcro
unit pl@a e Vi@ f Com shiebangiags | FREMES di ot j q,  the
pl ane view of the mcro -plate 10, and the mcro
miceptpiatddOcsay be ermuntedidi seahd vtk Ehe SR T dRGROs1tion
i nner portion thereof froma face on this side (refer
by tie arookimark)it 64 dtyh tdier edicironpleser cerirgngungehanism
menbers 2a, charging direction position restricting
7. guide nenbers 2b are attached in the up and down
direction and the mcro -plate 10 contained in the
firséxst eekerplibestisn mivddbapyiarsh déwie oyl sheuctures
gui des. Next, a structure of the plate take out and
of takenidrseshand ssagbWilg kendxplraiaied ndl eepppirattaist dRe 1B
out and take i nmechanism4 is constituted by a
in refdEidet 8fFiat. acht aggiredlgasi.s nFey ebpitiy,. exiplai hedig. 8
bel ow, to support colum nenbers 4a arranged at four
respeEReLe1hehenf AlAed it ion FiRkB Bectilon t lte-Gwppdribon, D-D
colum nenbers 4a, two piece thereof opposed to each
section of Fig.4. First, a sectional shape of the first stock

portion 2 will be explained in reference to Fig.7. As shown
byFig.7,thefirststockportionﬁzisconstitutedbyzistructure
of arranging frame plates 2c, 2d in the up and down direction
by an arrangement of‘su;rounding the micro-plate 10 from
surroundings in three directions in plane view of the
micro-plate 10, and the micro-plate 10 can be mounted to and
taken out from an inner portion thereof from a face on this side
(refer to arrow mark). Width direction restricting guide
members 2a, charging direction position restricting guide
members 2b are attached in the up and down direction and the
micro-plate 10 contained in the first stock member is moved up
and down along the guides.

Next, a structure of the plate take out and take in

mechanism 4 will be explained. The plate take out and take in
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other in X direction are connected by connecting
frames 4b at upper portions thereof and connecti ng
wo e@sesssad at | ower portions thereof respecti vRCHIR2005/004139

hori zontal direction (refer to Fig.5), and two pieces
t hereof opposed to each other in Y direction are
connected by a connecting frane 4c arranged in Y
direction (refer to Fig. 4). First, the first support
menber 11 will b xplained. In Fig. 8, ir_of the_.

mecRRLpE b SPGB 2o o U o e 16 B8 Gp Beklitpgen

each other on inner sides in Y diregtion,of the

cleBgRpErt TR ARHIRNDELS Y. Loh&WRAFdr t CebFn WatheeS 42
4a is fixedly attached with a bracget %2 ?nd %; th? I

arrgpgeret2 L0 SRS st mbRBEFT 110i &gk Palr| y I the
supported by a horizontal support pin 20 to be nmade to

supperibrelusnpieBbesrofind e RiffINHIPDEPRRIeEHGmFach
by Fig. 4, Fig.5 the first support nenber 11 is a

othewnberX v et ot redife Conmﬁb@éeéhgkiec%ﬁl%%%§éﬂg i frages 4b at
pl ane and a | ower end portion of the first support

uppeenfErrtilibns phevedéd and hcenteeking #eppes 14p at lower
projected in an inner side direction. The |ocking

porteoher théaeb$s vegpdcthvehy imdwrisieetal rdgtiedniy Gefer
conpression spring 21 interposed between the support

to @akuln , nentetwdapaadea bhaeked Aceppdsedetd ieagh Qg tin Y
menber 11 and the pair of | ocking nenbers l1lla opposed

dire@ taaeh agkhebnaeetegebgdandonfeseth¢ nftdme f4e rawfanged in
bei ng pi voted around the support pins 20. A s shown by

v dAir@ctBont heerenneaet imgy fa)ame 4b is arranged with a
support rel ease actuator 23 for bringing a rod 23a
I Nt @irst, the first support member 11 will be explained. In

Fig.8, a pair of the first support members 11 are arranged to
be opposed to each other on inner sides in Y direction of the
support column members 4a. The support column member 4a is
fixedly attached with é bracket 22 and at the bracket 22, the
first support member 11 is axially supported by a horizontal
support pin 20 to be made to be able to pivot around the support
pin 20. As shown by Fig.4, Fig.5, the first support member 11
is a member having a frame-like shape disposed in XZ plane and
a lower end portion of the first support member 11 is provided
with a locking member 1la projected in an inner side direction.
The locking member 1la is urged in the inner side direction by
a compression spring 21 interposed between the support column
member 4a and a back face of the first support member 11 and

the pair of locking members 1la opposed to each other are opened
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contact with the upper portion of the first support
menber 11, and by projecting the rod 23a, the |ocking
woreovhessslda i s noved in an outer side directi OPCHIROTH04139
an urge force of the conpression coil spring 21. In a
state in which the rod 23a is brought into a retracted
state, the upper portion of the first support nenber
11 is pressed to the rod 23a by the urge force of the
conpression spring 21 and the first_ su r.t nmenber . 11.
and & a6t Ui A (6 THN0 ErRect i AV ST R e ot Uy OF g TP
8, the locking nmenber 1la can support the stacked
20. menber [10] contained in the first stock portion 2 by
locking a lower face of the mcrq -plate 1 Furt her
by B o?gltfe‘,"m y tHe rod til@a,com@cstﬂél@ﬁé& ai?@rr%@r 1p1pFrppoed
the first stock portion 2 can be npved to the secaond,
withtockinront selsass aeeurbABr23ifeE BY LRETPAGR (IRA 232 into
| ocki ng nmenber 1l1la to the outer side against the urge
contactevifh the sonpressioior i ffe2firThet @IRREL megper 11,
support rel ease actuator 23 constitutes a support,
andriey easy aetianitbm fod %hangﬂﬁglpﬁélﬁﬁa@@mbﬁrtﬁkaﬂﬁ%@Pved
support nenber 11 into a state in which the mcro
in -pl abetdd eaddeotdieecuppor agdinBlr taver urgandorsiedect the
faces of the | ocking nenbers 1lla opposed to each ot her
compresguda toitosprihgt2ltapkr & atwstaipperdiigds thle wieidck 32
are narrower than |ower sides thereof, thereby, the
is BEQUdht phabes t6teantbé giassedthe udrerd postigredkthe first
portion 2 fromthe |ower side. That is, when the mcro
suppBlrat fedBedi SposE bt ddie Hoowde sbde2ds bhetlé nstge force

support nenber 11 is pressed up

of the compression spring 21 and the first support member 11
is brought into an erectgd attitude, as shown by Fig.8, the
lockingmemberllacansupportthestackednmmber[10]contained
in the first stock portion 2 by locking a lower face of the
micro-plate 10.

Further, by projecting the rod 23a, the stacked member
[10] in the first stock portion 2 can be moved to the second
stock portion 3 on the lower side by moving the locking member
1la to the outer side against the urge force of the compression
spring 21. Therefore, ' the support release actuator 23
constitutes a support release mechanism for changing the state
of the first support member 11 into a state in which the
micro-plate 10 cannot be supported.

Further, inner side faces of the locking members lla

opposed to each other are made to constitute taper faces upper
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to the upper side, the mcro -plate 10 is brought into
contact with the |ocking nenber 1la to press to expand
W b@sogsski ng menber 1la agai nst the urge forcePOf/Jr20€5/004139
conpression spring 21. Thereby, the mcro-plate 10 is
noved to the upper side of the |ocking nmenber 1lla.
Further, by noving the | ocking nenbers 1la to the
i nner sides by the conpression springs 21 to close the
| ocki ng .nmembers 1la o ed to each. other, the. | [
stapRcel GRiRoaRP OhE T STEG 1 8FOCKEND) WISHEr abber Py
the |l ocking nmenbers 1l1la. In this way,.the mcro -plate 5
the i1 GFP chL 7 §e t Bk &R B PaRTE6: PR ait HE® owd ierd o
the first stock portion 2 to contain éreffr to(fi . 29) d
from e dReroeé@asi omthathd sagdven LheeBiFFBellBperH Figﬁ‘pose
can be carried out even in a state in which a
on pherkivey sgiderpér bhepl hels sHpPaeifeMaMPEady ! beepPressed up
contained in the first stock portion, thereby, the
to hherurptatsisla,0 s sk capepiakenlprbimRughie e sentact
pressed up fromthe |lower. side into the first stock
witportte dbncking rpmisricdésdioprysedn akpedd thextocking member
mechani sm of grasping the micro -plate 10 will be
1laexphainséd thEhargeaspoireg wéc e sompbg essdeind & riinch 2tlhe
function of pressing a grasping nenber to a side face
of fThersbgrothplmierddplatet he ippernedttatidye upper side
di sposed at themicro -plate carry out level L2 in the
of SeeONbctionk paibéonlBa. |MuFilyerp, bFi go8iay ahsi decking
face of the support columm nenber 4a a guide rail 24
memb@er@ nanged thet hengp abhdesldwn tdie emdnmre seibra syidideys 21
25 slidably fitted to the guide rail 24 is coupled
to close the locking members 1la opposed to each other, the lower

faceofthendcro—plateloislockedbyupperfacesofthelocking
members 1la. In this way, the micro-plate 10 which is taken
in from outside can be moved into the first stock portion 2 to
contain (refer to Fig.29). At this occasion, the
above-described operation can be carried out even in a state
in which a plurality of micro-plates 10 have already been
contained in the first stock portion, thereby, the micro-plates
10 which are taken from outside can be pressed up from the lower
side into the first stock portion 2 to be successively
contained.

Next, a mechanism of grasping the micro-plate 10 will be
explained. The grasping mechanism is provided with the
function of pressing a grasping member to a side face of the

micro-plate 10% at the uppermost stage disposed at the
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to a connecting nenber 26. The connecting nmenber 26 is
a frame nenber substantially in a gate- |ike shape and
waeoosnssnded portion 26a constituted by extendPemyIrdoes/004139
connecting nenber 26 in X direction is fixedly
attached with a graspi ng nenber openi ng/cl osing
actuator 28. A s shown by Fig.6, a rod of the grasping
menber openingg/cl osing actuator 28 is coupled with a
~ grasping nenber. 30_via_a yertical arm?29_in sh f

i e RS SR IICET B VA, ¥ gt (I GESORng ReRoRPL Lo 3+
openi ng/ cl osi ng actyator. 28 i state in,which the

In B %ﬁb@ﬂ GoPAEFIEEcH: PR BhRet BRPOT buGp Lo Rgmber
mcro -plate 10* at the uppernost stage qf .the stacked

4a, rerderd¢ TR Gdpdit 8d By Itte l@egsﬁduggﬁﬁgr FOW’én‘aéFeﬁg,lon
the grasping menber 30 is pressed to a side face of

and tehe Liideiro2 5 ilddablor fibtghasp e IHiEFor 2l a1% LFosoupled
(refer to Fig.18) . That is, the grasping nmenber 30

to andomhecyinagpheroe®nder opening/ cl osing actuator 28
constitute a grasping nmechani smfor pressing the
gr aBipe nprmerdidng30erber 6 sisde frake semes fppssantially
-plate 10* at the uppernost stage di sposed at t he

in &1 gae-pliat esleare \arolitar exdlended pogitasp Lke gpapsituted
-plate 10*. The connecting nenber 26 is coupled to a

by &soerR¥imptha gomased nnoremme mBei iy Xupl aedt dowiis fixedly
actuator 27 arranged on ani nner side of the connectin

atthERBE Wethna ayneydinpmentitdr woen iBy/exdtosdetd Ag tamdor %8-
retracting the rod 27a by driving the grasping menber

As SEMIMGUPi@ne, dowsdast trakogr23p ihbenamdrmeopeng nggrbesing
26 is noved up and down along with the graspi ng nmenber

actuator 28 is coupled with a grasping member 30 via a vertical

arm 29 in a shape of a vertical plate. By driving the grasping
member opening/closing actuator 28 in a state in which the grasp
member 30 coincides with a height level of the micro-plate 10%*
at the uppermost stage of the stacked member {10] supﬁorted by
the second support member 12, the grasping member 30 is pressed
to a side face of the micro-plate 10% to grasp the micro-plate
10% (refer to Fig.18). That is, the grasping member 30 and the
grasping member opening/closing actuator 28 constitute a
grasping mechanism for pressing the grasping member 30 to the
side face of the micro-plate 10% at the uppermost stage disposed
at the micro-plate carry out level L2 to grasp the micro-plate
10%.

The connecting member 26 is coupled to a rod 27a of a

grasping member moving up and down actuator 27 arranged on an
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openi ng/ cl osi ng actuator 28, a vertical arm 29 and the
graspi ng nenber 30. That is, the grasping nenber
worewsogsstp and down actuator 27, the gui de rai PCRIR20031®4139
slider 25 and the connecting nmenber 26 constitute a
graspi ng menber noving up and down nmechani sm By
nmovi ng up the grasping nenber noving up and down
actugtor 27 in a state of grasping the mcro -plate
, 10* | t he graspi ng nenber 30, the_graspi .
1nn%];r a“ﬁﬂy%ﬁftﬁ enf %g%%%% TRINE AE &613&%'8%9%0%??%%%%%“'
o] eing renote from.the stacke nber. [ 10 upport ed
BY Cf RS L060OM FEROHE MR L0821 Rar Ly L EhA T Bh g ELng
-plate 10* at the uppernpst sta i s, separated.from
menlyére TGS plratadd clogmn &%&é&l@gs%\e?e EPSg OnRREHLpY, Rember
the grasping menber noving up and down mechani.sm f or
26 rovimgve amd dotn done g2 bRy nginbeRe 3@TERHRNG JPEEPeT
mcro -plate separating neans for _separating the mcro
openbﬂl@t@lqsﬁnatactm@hm’péfﬂmvegttégélf%%Zt%%nﬁ%i%grasmng
-plate 10 at the successive stage by relatively noving
membée 3@corthsuppor t thendersgnaterper gRa¥pnagiiefbdr down
30 grasping the micro -plate-10 in directions of being
actuetot @ T,r theenachiotrhel . 2 futhkes 1 ider @oderdtidesepapgaeeing
the mcro -plate 10* at the uppernost stage, instead
membér MG REpTHE itthe: graspragp iegheendeygr aspilmy tle aneér gown
-plate 10, the second support nenber 12 nay be noved
nmecHemWnsalong with the stacked nenber [10] at the
successi ve stage or |ower by driving the noving up and
dovsy MRekanigs Mpl4chd Nngthssitgseembee mmwing ugp apdd down
down mechani sm

actuator 27 in a state of grasping the micro-plate 10% by the
grasping member 30, the grasping member 30 grasping the
micro-plate 10% is moved in a direction of being remote from
the stacked member [10] supported by the second support member
12, thereby, the micro-plate 10* at the uppermost stage is
separated from the micro-plate 10 at a successive stage.
Therefore, the grasping member moving up and down mechanism for
moving up and down the grasping member 30 constitutes
micro—plateseparatingn@ans:ﬂxrseparating1ﬂuamicro—plate10*
attheuppermoststageframthendcro—plate]i)atthesuccessive
stage by relatively moving the second support member 12 and the
grasping member 30 grasping the micro-plate 10 in directions
of being remote from each other.

Further, in order to separate the micro-plate 10* at the

uppermost stage, instead of moving up the grasping member 30
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14 functions as mcro-plate separating neans. Further,
the mcro-plate 10 separated by the mcro -plate

W@ e@ansisrinig neans i s supported by the support PEDIR0&/004139
of the mcro -plate carrying out mechanism7 and is
carried out to outside of the plate take out and take
in mechanism4 . Therefore, the mcro -plate carrying
out mechanism 7 constitutes mcro -plate carrying out

neans f.or carryi out the mcrao -pl * _at

srafRRBRnRY L D akd By SrecaB il audf 12 may
m.cro, -pl ate separati ans., Further he m.cr.o

ve Bt Sufhr a1PRg S FBocoiaTing auepbts TiT1° at ene
consti tution havi t he, support table 8 for supporti

SuCERBSHTEr StaBFacE TGHCH: DYnBCaRsBFnecE BPNgRTyE 2nd Mun
advancing to between the mcro -Elate 10* 2{ t he .

mechapéphost - stHydSep&PEted thy PREIRY G 244 gqpn mechanism
separating neans and_the mcro -plate 10 at the

14 $ypetionveast BYErOorRiets. serazatuphelcfice of the
connecting frame 4d is _arranged with a fixing menber
opeRbrgher ositRymactgaPer tesl § papaiariesbRY dthamireaelate
and a rod of the fixing nmenber opening/closin

separeldngr M88niss 1606pPPertedabli sihey SHPRPEIT Zt@baiea 8aof the
vertical arm39 in a shape of a vertical plate. By

micdorpilaget e rfiningg ovenieeclopeiimgl cdedi Ay sergaedr o3¢ to
in a state in which the fixing nenber 40 is disposed

outati de deichhtplahetabé auieand teks b aethand s 6t agherefore,
successive to the mcro -plate 10* at the uppernost

thest ageraf-dlhke est axdedy irenbeouf 10hechanhswi dé f asmstgftutes
the micro -plate 10 at the successive stage are

mi dricegded ebya tiei fi ¢ xiutgnemnb dos: drtpifigrud posintiare-plate
thereof (refer to

10% at the uppermost stage separated by the above-described

micro-plate separating means. Further, the micro-plate
separating means is constructed by a constitution having the
support table 8 for supporting the micro-plate 10* at the
uppermost stage by advancing to between the micro-plate 10% at
the uppermost stage separated by the micro-plate separating
means and the micro-plate 10 at the successive stage.

In Fig.6, an upper face of the connecting frame 4d is
arranged with a fixing member opening/closing actuator 38 in
a horizontal attitude, and a rod of the fixing member
opening/closing actuator 38 is coupled to a fixing member 40
via a vertical arm 39 in a shape of a vertical plate. By driving
the fixing member opening/closing actuator 38 in a state in

which the fixing member 40 is disposed at a height level of the
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Fig. 18) . The position is fixed when the mcro -plate

10* at the uppernost stage is separated by the
wQ@er@spsisg nenber 30 . Thereby, there is prevenPt@dIR005/004139

drawback of a positional shift or the like from being

brought about by making an attitude of the mcro

-plate 10 at the successive stage or |ower unstable in

the separating operation. That is, according to the

there is constructed,a

, eanﬂ%nent j i [
LTS 1 Hbiaf ST TaSOrar § FETRM o g e
-plate 10 at the successive sta wh he nmi.cra
the URRREost ShRIEIRS hPer koS tigibe s (403araT Bd.° 1 Faces
an explanation wll be given of upper face detectin
of Rl ¢ Rik et h@tt R SPECersdd Sof telE ﬁir&Br?BF%fiebY
10* at the uppernost stage in the plurality o
theniféréngl meapers dAper t B8 aBowe Oéleg‘c}iﬁfy%?épéﬁ?fer to
. menber 12 in the stacked state in reference to Fig.5,
Figrl®l-8 . In Fig. 5 a side face of the support colum
menber 4a (di sposed on a right lower side in Fi%.8) IS
ar réimgeponi thobedsi Agxpdners Big, m3cEorglaiei dlfyat the
supporting a shaft nenber 32 rotatably and sl i dably.
upp@heoshafttagreibereBZatedirp gt 3dR P GreBREEC br T4erR0Y,
a djrectlon of being extended to an inner side froma
thepesig iprreveingfed abbusildek béan o Herer 1 Shd fonard-he like
pivoting lever 34 in a direction of beingextended to
froAan bheey Simeidhtomehoptsikyomiakigle abovetthbudearihgthe
menber 31b to be respectively fixedly attached to the
micsbapl apenberat3he Batduenfs itvee stegeact drovdd andtehée in the
pivoting |l ever 34 are nmade to be turnable around the
sepshattnoesbera32oand Bhatdabd e according to the embodiment,
there is constructed a constitution having a fixing mechanism
of temporarily fixing the micro-plate 10 at the successive stage
when the micro-plate 10% at the uppermost stage is separated.
Next, an explanation will be given of upper face detecting
means for detecting the upper face of the micro-plate 10% at
the uppermost stage in the plurality of micro-plates 10
supported above the second support member 12 in the stacked
state in reference to Fig.5, Fig.8. In Fig.5, a side face of
the support column member 4a (disposed on a right lower side
in Fig.8) is arranged with bearing members 3la, 31b for axially
supporting a shaft member 32 rotatably and slidably. The shaft
member 32 is provided with a contactor 33 in a direction of being

extended to an inner side from a position right above the bearing

member 3la and a pivoting lever 34 in a direction of being
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in the up and down direction. As shown by Fig. 8, a
rod 36a of a contactor noving forward and rearward
w@eiosmssr4 36 (al so refer to Fig. 4) coupl ed t oPET/IRREY004139

face of the connecting franme 4b is brought into
contact with a side face of the pivoting |ever 34. By
projecting the rod 36a by driving the contactor noving
forward and rearward actuator 36, the pivoting |ever

34 is noved to rotate the shaft.nenhe d - ’
extgpiid Fﬁe%afﬂ.ne%h%ﬂr@%?:—”oaw %BOFh{éle%%agﬁﬁtg%bgggf@e Blaring

pivoted simlarly around. the, axi a_front d ti
merbier 467 T8 e rERGRAE oY oA bEFaTy oBr bt ke “BPaERE B

nmenber [ 10] supported by the con upport .nmenb 12
nenbng The EOAEEO RS F IR . RBYCTF DR T g evet 34

posi tion capabl e of being brought into confact with
areguiade e thimmblf areung Bre ST T HFOPTREF, A t‘-"tt#édable
~second support nenber 12 is noved up under the state,
in the uppehrdf dewnoflirRetiPBro -plate 10* at the

upper nbst stage is brought into contact with the

conkacttowBBYtii pribs e Howd tehef @peRrtigEer BeHIHorvward

shaft menber 32 is pressed up by the contactor 33 to
andstdaiavaml aheuapper3sildésoAdinweto Fide 40f coreled to a lower

connecting frane 4b on the upper side of the shaft
faceesfieth82cosnact angefirame hilan uppeudhdc d nde eetitpgt with
sensor 35, and by advancing a detecting end portion
a s33a @hcanofippre phdobinghbshef t34rentfer B2 Jiestgry the rod
detecting range of the upper face detecting sensor 35,
36at hey ugpevihgcehdet eshiagtsensoridg detmotsd t Aed rearward
detecting end portion 32a. Thereby, it is detected
actilBabras beitght pafrothegupgesr faacés moved to rotate the shaft
member 32 around an axis thereof. Thereby, also the contactor
33 is pivoted similarly around the axis, a front end portion
thereof is extended to an upper side of the stacked member [10]
supported by the second support member 12 and the contactor 33
is made to move forward to a position capable of being brought
into contact with contact with the micro-plate 10.

Further, when the second support member 12 is moved up
under the state, the upper face of the micro-plate 10* at the
uppermost stage is brought into contact with the contactor 33
to press down the upper face, and the shaft member 32 is pressed
up by the contactor 33 to slide to the upper side. A lower face
of the connecting frame 4b on the upper side of the shaft member

32 is arranged with an upper face detecting sensor 35, and by

advancing a detecting end portion 32a at an upper end of the
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of the micro -plate 10* at the uppernost stage reaches

a previously set detecting height level. The detecting
wheioghsssievel is related to the mcro -pl ate CBCT/¥P2001004139

| evel L2, and by controlling to operate to nove up and

down the noving up and down mechani sm 14 by

constituting 'a reference by the detecting hei ght

| evel, the mcro -plate 10* at the uppernobst stage

onstituti . tak t . obj i '

ohay GPORRFAt e ot ot deegerny Sl REE R, i face
ever IS urge ' h | ockw ' '

det o Hhg S mean arit nBPLEF| (4T SPGaC A T eb L dps e

33 is disposed at a position of not hanpering the
the rdetecthrat erd P ¥ bioPodf g up and down at normal tinme

of not driving the contact noving forwar
o i 19SS 2T ac e FRY: 1o Lppterh 20d (epuiecd
described constitution, the upper face detectin an
of it@%dﬁ%gé@‘ﬂ@’éedé@éctqﬁwgtﬁ@aﬁg’ﬂ?ﬁﬁ%tﬁta%nt W%fess a
33 brought into contact with the upper face of .the .
previenslypsat eddpeentng Hee k@t dtVeype 186t 9€§Pﬁ§lﬁgaﬁ§lght
is constructed by a constitution of including. the
leveppes rfeded atbtecthagnsersdrl 8% (T erBst + A Nt afd PY
contactor 33 is noved to be brought into contact with

conthellipper tbaceendte heo mave uplat dpom Kt REV1ngs up and
described later, in operating to carry out
dowh hesdicamt h dtdeby0con el tiicing aplreferspeedpy tihe detecting
upper nost stage is disposed at the mcro-plate carry
heigHt |lewadl L2thehati dreo-pilleegrb®pi af posi twereyoshe stage
graspi ng nmechani sm by nmeking a control ler 41,
conexpkaitned hetake ceonbbglectthesndispgsep ahdhdomicro-plate
carry out level L2. Further, the pivoting lever 34 is urged
always in the clockwise direction by an urge mechanism, not
illustrated, and the contactor 33 is disposed at a position of
not hampering the micrb—plate 10 from moving up and down at
normal time of not driving the contact moving forward and
rearward actuator 36.

That is, according to the above-described constitution,
the upper face detecting means is contact type detecting means
having the contactor 33 brought into contact with the upper face
of the micro-plate 10 and the contact type detecting means is
constructed by a constitution of including the upper face
detecting sensor 35 for detecting that the contactor 33 is moved

to be brought into contact with the upper face of themicro-plate

10. Further, as described later, in operating to carry out the
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mechani sm 14 by constituting a reference by the height

position of the second support nenber 12 when the
wappsnsIsace detecting neans detects the upper PEDEP2065/004139

the micro -plate 10. Further, as the upper face

det ecti ng neans, noncontact type detecting neans (a

reflection type sensor, a light shielding type sensor

conmbined with a light emtting elenent and a |ight

., _receiving, ele or._the 1. " HHvever, :
mlc{ﬁep;nat?olgglgfegtl?lgc’r]’ﬁfor ggLuaédrﬁ(ﬁ))? %gﬁ?%o a tr ans%gcra Nt o
. _materia nd th f it ] [-CI
dlsgﬁazapatr%gal%%%ﬁ%gwLceaor'r?%i"‘f!a s A R Sy the
e.detect e t t . d '
Gra3RiBE AL E YR, Drneret obEoRi "Pha okar UL BY gy @
means, contact ty, tecti bl f
con&ﬁ?é&ﬁrn@ft r?|é< Sied Relbhequrir GO OrC PR 1AG: BRI B
the mcro - te ¢ h in_th di [ ‘o
wechRgtarei 57 sihe 5B RGR EE banEn 5 bR el S eaeron
W ll be explained in reference to Fig.9. Further, .the,
of FhereCoRdtIRRMPE VISP SN d 2cBRER Hl%guefb%%réﬁﬁfs Oﬁe/&,ecleﬂéng

are provided with the same constitution, and in Fig.?9,
meaps ylethetoonde tippiesn folce RE her BUFIrare 1sdspling and
contai ning apparatus IAis clearly showm. In Fig. 9,

t heFushhes) | aF #hei gPRCE oft ¢ | AR QI UGH B deaegtact
the working apparatus 5 for controlling operationof
typeespetedving| owemss o8 tied Leictrienpl Byee s isRsAhg andioht
containing apparatus IA 1B along with a processing of
shieduting! tiypg teneper abmbihednivitl a plight carilfiimp element
mechani sm 9. A height detection processing unit 42, a
andi tightpteteiving element or the 1ike) may be used. However,
the micro-plate is frequently made from a transparent material
and therefore, it is also anticipated that the upper face of
the micro-plate cannot accurately be detected by the noncontact
type detecting means o‘f an optical type. Therefore, as the
upper detecting means, contact type detecting means capable of
firmly detecting the upper face regardless of the material of

the micro-plate as shown in the embodiment is preferable.
Next, a constitution of a control systemwill be explained
in reference to Fig.9. Further, the micro-plate supplying and
containing apparatus 1A, 1B are provided with the same
constitution, and in Fig.9, only the constitution of the
micro-plate supplying and containing apparatus 1A is clearly

shown. In Fig.9, the controller 41 is a control apparatus

provided to the working apparatus 5 for controlling operation
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suppl yi ng operation processing unit 43, and a
m cro-plate containing operation processing unit 44

WG b@d/ogasocessi ng functions realized by execut i PQI/JP2005/004139
processi ng prograns stored to the controller 41. In
carrying out the control processings, a nunber of
sheets and a di nension (thickness di nension of mcro

-plate 10) of the mcro -plate 10 constituting a
ocessin

b- . . . ;
of %2%%&%% ofvgep?; 8EEpRT Pl ¢ (hBocut B td, SRR and
Lght of the micro.splaig 10 b boye- ’
Conggéﬂ%nggc@%ﬁf%ﬁ& bl al g 10 by, (hgboye descrified of
con R S ihan A oaFe rbh G A e i aiippiethant sn .

advanci ng the contactor 33 to the deIec%%ng positignl v
by Cohelghli F§teRe 1eanEFASGS HH ¥ or wWar d2afigcroP+ate

rearward actuator 36. Further

, , _the upper face , E
SUPRAVEREI RPIETSON PreeRettadt Hattt He ufRd PaleFPRH&te
mcro -plate 10* at the uppernost sta of. the stacked
conjraphapd 1@?%@@1%0\%qq?e‘s%lé%n&né€rpp%§t HHhePTPSSSS 109

brought into contact with the contactor 33, and the
funfsiighs pesiiren R eNRCUSddshBTOGEFSLRINRRBEFaR3 $fored to
this occasion is outputted as the height of the upper
thef goatrThad epr 8t essThFafr Yet® @uthdhen €Rmdirght processings,
executed by an instruction of the mcro -plate i
a nemperyiafy Dpertat i o pr odésenagonni(thagkagpradiggnsion of
.below, and a detecting result is transmtted to the
micmioep Late 20 k ofuppe yilegoopdrdts bh qeredddsitiguanrg®ssing
The mcro -plate supplying operation processing unit
obj4dtexeeutesvtibasilyl Lowutdedper ati on procesi ngs by
controlling the
The height detection processing unit processes to detect

the height of the micro-plate 10 by the above-described upper
face detecting means. That is, the second support member 12
is moved up by controlling the moving up and down mechanism 14
in a state of advancing the contactor 33 to the detecting
position by controlling the contactor moving forward and
rearward actuator 36. Further, the upper face detecting sensor
35 detects that the upper face of the micro-plate 10* at the
uppermost stage of the stacked member [10] held above the second
support member 12 is brought into contact with the contactor
33, and the height position of the second support member 12 at
this occasion is outputted as the height of the upper face. The
processing of detecting the height is executed by an instruction

of the micro-plate supplying operation processing unit 43,
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novi ng up and down nmechani sm 14, the support release

actuator 23, the grasping nenber opening/cl osing
w@ewaassr4 28, the graspi ng nenber novi ng up anPCTHORM05/004139

actuator 27, the fixing nmenber opening/closing

actuator 38 and the mcro -plate carrying out

mechanism7 . That is, by controlling the noving up

and down nechani sm 14, there is executed operation of

hangi he fir st ort ne .t f
D i ARG IRRHTE (8'S GopoRECERBSTT e bt pl ae ARyt T the
. carryi out eration_of .swtchi : ; e
mlcﬁPﬁEiFEgysﬁppgS&Pg 98?5?g§ofop§88%gﬁ ggngggkhgaéupport
menber 11 to the second support nber 12 b V] .
helSe dbliar Spport NeMbLr LS S ontt sy Wit as
support rel ease ,actuator, 23. Further, the mcro -plat
exeGUEBPyH Iy TOParAtonOpF BEELER RF At W BYer e L Hetd the
support rel ease nmechani sm and_the noving up and do
MOVABShER| & BPWb HHCHFEIST he/ nFRF o%‘iﬁ’%?%tgféﬁeﬂset ﬁé‘%ator
upper nost stage of the plurality of mcro -plates_10
23,t dchheIHREPHNIpIRATOTar PRERGRS(ELPEVRE @f%{}%i %ér the
the plurality of micro -plates 10 which have been . .
graswingheembe mmaiting Wwany doWn 8REUaEeSNnd /subpsr (f1¥1ng
menber 12 to the second stock portion 3 and _
membent ot imgy ¢ hes ey ghtupsortIbandfthampiseeshdesasFdrying
nmenber 12 based on a result of detecting the height b
outthechsh ghit Tdet Ebaitnis phycedst iyl g the BV ERS Urop i flpWn
the novi ng up anddown nmechani sm 14. The micro -plate
mechamtiaini 4g tpEerat sorx grwoss sbrgatinon 4f chraginesthe first
operate to contain the mcro-plate 10 which has been
suppairt edmberf Lamiotbsa detdte tifebpliageunakéeote sitebeakehe

miclrr;—plate 10 by carrying out operation of switching to mount
the plurality of micro-plates 10 supportedby the support member
11 to the second support member 12 by moving up the second support
member 12 and controlling the support release actuator 23.
Further, the micro-plate supplying operation processing
unit 43 operates the support release mechanism and the moving
up and down mechanism 14 to dispose the micro-plate 10* at the
uppermost stage of the plurality of micro-plates 10 to the
micro-plate carrying out ‘level L2 by moving the plurality of
micro-plates 10 which have been switched to mount by moving down
the second support member 12 to the second stock portion 3 and
controlling the height position of the second support member

12 based on a result of detecting the height by the height

detecting processing unit 42 by controlling the moving up and
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mechanism 4 by the mcro -plate carrying out nmechani sm
7 fromthe lower side into the first stock portion 2
whgoosossrol | i ng the noving up and down nmechani BOT/IRR005/004139

t he graspi ng nenber noving up and down actuator 27,

the grasping menber opening/closing actuator 28 and

the mcro -plate carrying out nechanism?7 . That is,

ZZe mcro -plate containing operation processing unit

oper at es e noving up and down nechanism 14 to

dow%u%ﬁg??nfﬁ% tro -plate 10 delivered fromthe mcro

-plate carryi neans, by the first e -
oy R 65 C BB suporp Rerpt P cdRaE ahye 24
-plate su I ng and_cont ai.ni ng apparat.u 1. B.ar
exeeBher 1P BR=HEC G50RT P Eaan bV B RRACLA RS Fai B oeen
an explanation wil| be given of operation qf supplying.
Carfh@dnﬂérérqmzﬁ¥¥§%ﬁesﬁ%pF9?n€lﬁﬁg|E%§%)Qéﬁeﬁ%£lg¥ke 0
romthe mcro -plate supplying and containing,
mechppA BRal UBY | 1he -0 TIhkA Wo1%a g s &t (i B sm 7 from
reference to Fig.10 through Fig. 18. Fig. 10 sho % .
thesiaveri ahedi birled ythe t@rr%tha‘frfg?‘%’@ H%%@ké&’ I‘FQFP‘%%P ling
[10] stacked with the plurality of mcro -plates 10. |
theAtoving upcendidawn mhehpnism Shpgda IRBABERY FISHRer MOVIing
brought into a supporting state capable of supporting,
up thd doenocaptieaon @ andihalafiiding FEEST PRETHIGY§1051ng
-plate 10 at the bottommpststage is |ocked by the
actiatkingys medbere Miaroap taiisscotcashermutt Reckabdgn 7. That
support nenber 12 di sposed on the |ower side is
is,brokghti cirot-plateacant ashdng iopeaxtitdiont peoressdng At 44
10 i s not supported.
operates the moving up and down mechanism 14 to support the
micro-plate 10 delivered‘from.the micro-plate carrying means
by the first support member 11 by moving up the second support
member 12.

The micro-plate Supplying and containing apparatus 1A,
1B are constituted as described above, and in the following,
an explanation will be given of operation of supplying the
micro-plate for supplying the micro-plate 10 from the
micro-plate supplying and containing appraratus 1A, 1B to the
working apparatus 5 in reference to Fig.l1l0 through Fig.18.

Fig.10 shows a state immediately after charging the
stacked member [10] stacked with the plurality of micro-plates
10. At this occasion, the first support member 11 is brought

into a supporting state capable of supporting the micro-plate

10 and the lower face of the micro-plate 10 at the bottommost
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Successively, a control instruction is issued fromthe
mcro -plate supplying operation processing unit 43 to

Wa b@shessrag up and down nechani sm 14. Ther eby, PEBJEIGIM04139
by Fig.11, the second support nmenber 12 is noved up to
support the stacked nmenber [10] supported by the first
support nenber 11 fromthe lower side to nmove up until
the micro -plate 10 at the bottommopst stage is

separated fromthe er face.of .t I i ng. ;
stagqq 3 %og%epc T BProte Ue HuRed Bomoar. [TOF Qo the™
second_support nenber 1 Eurth i O :
the3%?0?H%k§PPE?rEuﬁﬁ@??rniabgggff%%g‘g%%ﬁggygvgﬁﬁgrﬁﬁde S
e locking nenber 1la to t id [ Vi
broy et dafoPt TFERBRSEEAA ddt B 58 V5 el dthe £ s et
in which the stacked nenber [10] cannot be supported

SUPR®1¥%%-first support nenber 11 . Successively, the

second support nenber 12 is nmopved down, the stacked

merfBerCgIBl Ve c P 1FeR edn 18Rt d Yo lﬁo&ﬁ?“@? Eﬁﬁ?]é‘dthe
~ to the second stock portion 3, thereafter, the quor%

nmicretebsee astpailyingl3 deeroPePTF Dpetad el ﬁg ﬁﬁ% o the

state of the first support menber |l is recovered to ?
movihate ehdcdpublmediamigpdrd-i n§herebyy crd s &y1H19- 11,
Thereafter, the height detection processing is
the eseamutce s uppotrtientiebghtl 20&BerToR Ui 50e3@PRIRr ke gbacked
First, thecontactor 33 is advanced to the detecting
mempesi {10h saugbastivaddsi vbeyfisehr siPppEE AW L Indviorg the
up the second support nenber 12 at |ow speed is
loweardiddtoutovdhereat 1 Brtheasichovnl dfeHiQgat3ihe hettommost
search operation is finished when the upper face
stage is separated from the upper face of the locking member
11a to switch to mount the stacked member [10] to the second
support member 12. Further, as shown by Fig.12, the first
support member 11 is opened by moving the locking member lla
to the outer side by driving the support release actuator 23
to bring about a state in which the stacked member [10] cannot
besuppoftedkmrthefirstsupportn@mberlju Successively, the
second support member 12 is moved down, the stacked member [10]
which has been switched to mount is moved to the second stock
portion 3, thereafter, the support release actuator 23 is
stopped to operate and the state of the first support member
11 is recovered to a state of capable of supporting the
micro-plate 10.

Thereafter, the height detection processing is executed

by the height detection processing unit 42. First, the
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detecting sensor 35 detects the detecting end portion

32a by noving the shaft nenber 32 by bringing the
wappenssace of the mcro -plate 10 at the uppeP@DIN2005/004139

stage into contact with the contactor 33. Further, the

detecting result is transmtted to the mcro -plate

suppl yi ng operation processing unit 43 to recover to

the processing by the mcro -plate supply operation

rocessing unit_ 43. Successiyvely,qt eﬂa' h Lthon, g
contRcie ﬁ%crbs-ﬁQ¥%?ﬁ%§ theuﬁ%ﬁgﬁ%sqhgtgggqﬁégb' an
control]led to t?g ositi,on of capabl e of. graspi t
SUCHATT VS BT s A6 gD ERE P BSHT D NERbaP G Bareg g BEor
machi ne paraneters. and di nensjon . i nfgrmati
memipe ki bR e sl Ol AERSCor GRS NCHtY - pP&F8210°Hni BR SPO™
have previously been inputted._ Further, as shown b
by Fﬁgg.1£4Fh?h‘ée%'% Bpﬁﬁaﬁéﬁﬁei‘sﬁqjsstkhqc[)?@&an@h%lﬂRﬂ%gface
the grasping nember opening/closin actgg#or ig, a§ b
detepbingbyelser 3B dahecihdhg g NEOENGE PORERFcr6® PY
-plate 10* at the uppernost stage isS_grasped, the th
novimgrohe pilat TeEReT M2 JUt S NE % (thge WP £858d°Fothe
fix by driving the fixing nmenber opening/closing |,
micaotpabbe BO* tak ddwapeneimasintd@ds 1330 §onkeGloMidlh the
position. Thereafter, as shown by Fig.1l5, the graspiqg
contrenher 3D. | Furihed , uphbydelre ot ing tRe Uditaspi HpHEkHddred to
movi ng up and downactuator 27. Thereby, as shown by
theFing.d@Hp)lLa ttehesuprwingl aperadiont privseFsidchostist 4de to
is separated fromthe mcro-plates 10 at the .
recsyegessi e strage sarithd bwethe Subcess et surmd s gpgastion
table 8 is advanced to the space between the | ower
protaseial thet 43.

Successively, the height position of the micro-plate 10%*
at the uppermost stage is controlled to the position of capable
of grasping the micro-plate 10 by the grasping member 30 based
on machine parameters‘and dimension information (thickness
dimension) of the micro-plate 10 which have previously been
inputted. Further, as shown by Fig.14, the grasping member 30
is closed by driving the grasping member opening/closing
actuator 28, as shown by Fig.18(a), the side face 10a of the
micro-plate 10%* at the uppermost stage is grasped, the
micro-plate 10 at the successive stage is grasped to fix by
drivingthefixingnmmberopening/closingactuator381x)escape
the contactor 33 to the normal position.

Thereafter, as shown by Fig.15, the grasping member 30

is moved up by driving the grasping member moving up and down
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uppernost micro -plate 10* and the upper face of the
mcro-plate at the successive stage, and the |ower
w0 awme/0gf874 he micro -plate 10 is supported by newi/mepoesno4139
the support table 8 . Successively, the micro -plate
10 is released from bei ng grasped by the grasping
menber 30 by driving the grasping member
open!ng/closLng actuator 28 and the mcro-plate 10 is
carri out vi ng rearward e or | 3
actuzmn%%g Fia.%eﬂ?m s Ry grdeat B petn et
lown and the mcro -plate 10 is, rel d 1 hel
107 AR PR AT fonser<nor ik EEFfcrht AL R ases
ig.17, the second support nenber 12 is.npyed
10 3 iopsencve oot P e e e ITET 16 & NSt
the mcro -plate 10 disposed at the successive sta
tabje &iispadEanaedt He s SPRER %?tﬁ?%gpﬁh%%t%eﬁn%&% df the
-plate 10 by the graspi ng nmember 3%, thq% 1S, the
uppeHTEI s TRICRCE Paatiey L P Bver £2e UFRRY hBFS ThsPedtt gro-Rhate
operation returns to the state shown in Fi%. 14 and
at thiseruatees, vepetase ot FheatoveTt FRCAIRNy EDedRECT P RRYP TS
is repeatedly executed. Further, in stead of novfng UE
vely,

10 isheuspeobed Syppoy ingepbere S2PBRSEC M AifrensieRess
|nfornpt|on of the mcro -plate 10, the height
the det.ecbi-phapeockssingreyeeedhein deteet ggrsped by the
processing unit 42 may be executed at respective
gratpieg. Themisove- 8@scbiybedimiting - pkhee TR/ member
operation is constituted by a node including a step of
opeSPhLblogihg avumitdhe Phndatheynbtrorpiate plGtisscagried
supported by the first support nmenber 11 to the second
out PRIt e et wh2 dbyh ensipygp wip tefdl es 6candshown by Fig.16.
Further, the grasping member is moved down and the micro-plate
10 is released from being fixed by the fixing member 40.
Thereafter, as shown by Fig.17, the second support member
12 is moved up by an.amoﬁnt of the thickness of the micro-plate
10, and the micro-plate 10 disposed at the successive stage is
disposed at the position of grasping the micro-plate 10 by the
grasping member 30, that is, the micro-plate carry level LZ.
Further, thereafter, the operation returns to the state shown
in Fig.14 and ‘thereafter, operation similar to the
above-described is repeatedly executed. Further, in stead of
moving up the second support member 12 based on dimension
information of the micro-plate 10, the height detection

processing by the height detection processing unit 42 may be

executed at respective times.
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support nenber 12, a step of changing the state of the

first support member 11 to the state in which the
wor@sossspd at e 10 cannot be supported by oper at PemyIR2065/004139

support rel ease nmechanism a step of nobving a

plurality of mcro -plates 10 which have been sw t ched

to nount by noving down the second support nenber 12

to the second stock portion 3, a step of disposing the

( o : | e
g}ﬁiéﬁiéaﬁﬁﬁi %E%g&i%?gng %%H%%%tﬁgﬂggg?%gfg gfgtlon is
o . : ] as

con%€£{%gg§é@ﬁﬁ%%gﬁ%b6f%ﬂ%g tro%&%&%gag%aggFgghéﬁgskg'ﬂBunt

ers NS IS P 10 a0 D 5

e ’mcro
-pl ate carrying ans . Further t he .node i
memige g tldptfthget %%?ﬂﬁ 4

re cl ud
S5 5 YRR TIpBEFOPACE BY e T BP-H SFaond
* a e uppernost stage by the er .face detecti.n
SUPRREASIEHPRF E?Sn t&h YRP t%fg r%iﬁ%’tg%%g’i%u%ﬁ%tey O%f tcfhecF&sgSt
-plates - 10 to the second support nenber 12, a t he
SUPRPEE epinatel 1 (0 Hhe Siie teppe Miesh SBeCro-BretGonucannot
the micro-plate carry out |evel L2 by controlling the
be sumpawtahbamePelovinl b dhens SRPALT Bp lEHis W?GPPH@S?‘hea step
reference by the height position of the second support
of menbiery 12 phenatl hsyupernieeepiatde Alcrdliqh apaviobeen
is detected by the upper facedetecting neans . Next,
swianhexptamation by Moviadyidewn bhenserend pjuprart member 12
containing operation for containing the mcro -plate
to lthelekievendd dtarik oppsitdeni nto ehester s fstdbspoFingn the

miciotglate 10% at the uppermost stage of the plurality of
micro-plates 10 to the ndcro—plate carry out level L2 by
controlling the height position of the second support member
12, and a step of carrying the micro-plate 10 disposed at the
micro-plate carry out level L2 to outside by the micro-plate
carrying means.

Furthermore, the mode includes a step of detecting the
upper face of the micro-plate 10* at the uppermost stage by the
upper face detecting means after switching to mount the
plurality of micro-plates 10 to the second support member 12,
and the micro-plate 10%* at the uppermost stage is disposed at
the micro-plate carry out level L2 by controlling the moving
up and down mechanism 14 by constituting the reference by the

height position of the second support member 12 when the upper

face of the micro-plate 10 is detected by the upper face
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reference to Fig. 19 through Fig. 24. In Fig. 19, two
sheets of the mcro-plates 10 which have already been
weosasised are | ocked by the | ocking nenber 11BCEHIPA§R004139

first support menber 11, and the second support nenber

12 and the grasping nenber 30 are at standby at
predet erm ned hei ght positions. Successively,

operation of containing a newmcro -plate is started

by, t he cont ai ni ng operati on processing unit 44 and as

detg%gﬁﬂgb?eépﬁfzo, the support table 8 supporting the

mcro -plate 10 at the upper .face i v eqd . _
et bR A 1 ERREERE R T Mdoare 1 1 HEd e fecasgplates
upport nenber,k 12. Successively,. when.the mcro_-plate
con{BtRing: aePEERbYOR het OF adpiHG Hutfer P PINTiRgPRG S 10
graspi_ng_ nmenber openi ng/cl osi ng actuator 28, the 5 3
deliyppsft Gumt eo8tFides d,tlg%lc:(,faé§§ ef {OP a &L dRA b 1

Fig. 21, the second support nenber 12.is ved up, the
refgrgpee. bPalty 1b? Gy qughedded 2Arom Bef by bggstﬁ’é%l E&? be OF

graspi ng nmenber 30 and the | ower face of the nmcro Ked
the | Giics AR s $0ppuratela B alie ashc R SOpFerefedbeiocke

12. Thereby, the mcro -plate 10 is delivered fromthe
by wherbopking memest g angdn§heoti Rat seeher suppeeer 11, and

menber 12 . Furthernore, the second support npenber 12
thej seporddsuppoahdeabeshdwnahy Fiey) RSRIFY BEPEeredd are at

portion of the mcro-platelO is noved up along the
standper aftape eofetelrmineck heg ohintpes itig@nsther eby, the

| ocking nmenber 1lla is pressed to expand the outer

si depcassshoen ybyopegat b3y iy copfiadg ingea mew siggloqrd ate

10 to the upper side of the |ocking nmenber 1la, the
is bbakitad benttes cbkdaining operation processing unit 44 and
as shown by Fig.20, the support table 8 supporting the
micro-plate 10 at the upper face is advanced to between the first
support member 11 and the second support member 12.
Successively, when the micro-plate 10 is grasped by the grasping
member by driving the grasping member opening/closing actuator
28, the support table 8 is escaped, successively, as shown by
Fig.21, the second support member 12 is moved up, the
micro-plate 10% is released from being grasped by the grasping
member 30 and the lower face of the micro-plate 10 is supported
by the second support member 12. Thereby, the micro-plate 10
is delivered from the micro-plate carrying means to the second
support member 12.

Furthermore, the second support member 12 is moved up,

and as shown by Fig.22, the upper end portion of the micro-plate
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is recovered to a position of capable of |ocking the
| ower face of the mcro -plate 10. Successively, as

W@ bawdnsdsys Fi g. 24, by novi ng down the second suP@DIR2005/004139
menber 12, the mcro -plate 10 is | ocked by the
| ocki ng menber 1l1a, and the micro -plate 10 which has
new y been delivered is supported by the first support
menber 11 along with the mcro -plates 10 which have

10 1[‘:% rmeo%d%c} g?eglgggt @1118 elfjau_oe-li,h %tac!esof.tﬂ?e @.Q%ﬁﬁ"rﬂtfgrgﬁ.ﬂ%%d 1la.

Cro- _ e co_n al nl ng oper atron 1s constit Dy a
one 5, U 15548100 ppkep: o L istfo; b mes el e
c1083] B PR a0 2, Rl PRO Tl SR e L 1€ o e
oon om0 b5 BB LRSI L Y TR TG BeigRen o

. view of an essentjal portion of a mcro-pla

Ls SRERTSTOR tond RO ST (G ‘aﬁlB%]PL? i &88@3}1%&5?010‘”“ face
Enbodi ment 2 of the invention, Fig. 26, Fig. 27 are

of &perBirsR-B%pl&ndCory views of operation of supplying
a mcro-plate_in the mcro -plate supplying and
conﬁﬁPﬁﬁﬁglﬁﬁb&raﬁ§s3@Qﬂﬂwhﬂmﬁ%gE%%@d@%eﬁgvéngfdPW@ the
invention and Fig.28, Fig.29 are operation expl anatory

secpnewsUBPOBEEReEP R i/ (1R BLAERGPLRE S Er S - PP aked ijy the
the micro -plate supplying and contai ni ng _appar at us

lockdogrmémier d IEnbatinem M cap-Phetent@nthish brsgregly been

shows a mcro -plate take out and take in nmechani sm
delivered is supported by the first support member 11 along with

the micro-plates 10 which have already been contained. That
is, the above-described micro—plate containing operation is
constituted by a mode of including a step of delivering the
micro-plate 10 to the second support member 12 by the
micro-plate carrying means, and a step of supporting the
micro-plate 10 delivered from the micro-plate carrying means
by the support member 11 by moving uip the second support member

12.

(Embodiment 2)

Fig.25 is a side view of an essential portion of a
micro-plate supplying and containing apparatus according to
Embodiment 2 of the invention, Fig.26, Fig.27 are operation
explanatory\views of operation of supplying a micro-plate in

the micro-plate supplying and containing apparatus according
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4A of the mcro -plate containing and supplying
apparatus according to Enbodinent 2 . The mcro -plate
W 2008/088874 and t ake i n nmechani sm 4A i s const r ucCPEJIRRPOF004139
constitution of excluding the mechani sm of grasping
the mcro -plate 10 fromthe plate take out and take
i n mechani sm4 according to Enbodinent 1 . Further, a
mcro -plate carrying out mechanism4A is constructed

by a.constitution, of adding ithe SRk chanj,sayof

to ]T“‘ﬁ%o%%?%E-%l acfg fg‘et &I}‘ﬁeergcrﬁ%} o%% g?;lerbg 'cja?’r y?g 'ggt are
mechani sm.7 accordi ng to Epbodi : T IS

ope ARG r?é?ﬂla}u}tso%%n‘é?‘?“ﬁr%t%ﬁbBngggﬁét iotfu?:?%‘r? ping the

_ providing. the graspin chani sm of t. LCLO - .

micrpyRic e 1R c\"}ge- ﬂﬁaﬂrg)“gglrar ngfugt?tlytrlrg%ng!.i ﬁ%\ sccg#wtg‘c{\/\iﬁ?1 tnd
by Fig.25, a noving up and do driv ortion 51 is

appaiatait e Eoid A o BuRaf e WC% rﬂfl r?ﬁ%ﬁﬁalnﬁ‘é‘?ﬁ o
capabl e of noving horizontally in X direction, and a
horﬂlgor%%shawm%@l%%@éﬁfﬂ@dt%/%eﬂﬁ’é’— AR Ty U p e SRS ™
drive portion 51. A front end portion of _the

4R hrithentBicaPPbates GdAIAERdn TR a SYPRIYILRG ndmRTatys
openi ng/ cl osi ng mechani sm 53 and a graspi ng nenber 54

accdd iyt Enbodamenpefi- ngle¢ di P B A R4 adfe One and take
graspi ng nmenber openi ng/cl osi ng nechani sm 53. The

in reohiazdmmaléialm Gonssracved Rip S RQNEGWE Why-Ofr P fctRding
novi ng up and down drive portion 51,thereby, the

the gratpnigmefiger shd nigst e wde rop Pded sdbMirotheprefdrade take
the noving up and down drive portion 51 constitutes a

out ghasiph kg imendet ambsih Hge upo ahitnd denEneedimenl -FuFRRERST
t he opening/closing arm53a is elongated or contracted

a midre-poatzocsntyihgectt oneblyanismi Af Lbecgratpiaged by a
menber

constitution of adding the grasping mechanism of the

micro-plate 10 to the micro-plate carrying out mechanism 7
according to Embodiment 1. Thatis, Embodiment 2 is constructed
by a constitution of providing the grasping mechanism of the
micro-plate 10 to the micro-plate carrying out means.

As shown by Fig.25, a moving up and down drive portion
51 is arranged above a horizontal moving mechanism 50 capable
of moving horizontally in X direction, and a horizontal arm 52
is coupled to the moving up and down drive portion 51. A front
end portion of the horizontal arm 52 is provided with a grasping
member opening/closing mechanism 53 and a grasping member 54
is mounted to an opening/closing arm 53a of the grasping member
opening/closing mechanism 53. The horizontal arm 52 is moved

up and down by driving the moving up and down drive portion 51,
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openi ng/ cl osi ng nechani sm 53, thereby, the mcro
-plate 10 can be grasped by the grasping member 54.
Wabat/08874 t he grasping menber 54 and the graspPemyJP2005/004139
menber openi ng/ cl osi ng mechani sm 53 constitute a
graspi ng mechanism " Fig.26, Fig.27 show operation of
supplying a mcro-plate. In Fig.26, the second support
nfnbﬁr 12 gL the second stock portion 3 holds the
stac ne r. [ 1 ] *nat
eheifier T R A E o i
of themcro -plate carryi C [ . r :
the Bp0ST Por o G HEErS b P I R e e pyeteing
stage is. fixed by the fixin 40 _of t j.xin
memi?ﬁ’ﬁ%haﬁPéfﬁrPgi mi FRar F‘Bgth O E%n%n%%%‘%%t‘“l Ehu%eiﬂtégag the
shown by Fig.27, t m,cro -plate 10 in a s :
OpeereTilg‘/gCJg?%ﬂfs‘b%d aﬁgl tggagrlﬁ‘sp?%gngr%% r 954 ?%n]r:n%‘\l’l/gggép o @
separate fromthe mcro-plate 10 at.the successive
horlg%l%%a%% direrhdorne Movi T Vi And tH8wn HIRR For t FERPST
1 of the mcro -plate carrying out,nmechani sm.7A. at
opentng frrbedi Pedte ch il &b iSyi ElieSaPEy H O R i L o
mcro -plate separating neans is the graspin nember .
be growsped LRY e dovRSPERRATINRT ot moYPRG 45’ ahdCd8hA=P 1Y
the grasping menber 54 and the grasping nenber Vi.n
membipr dirid agdvbh e AT ST TSPPEV QReR 189 mﬁ%mw%a%?am 53
carrying means. Further, sim]ar to Enbodinent 1,
conthétetesacgnstployeneghabnstic t uti on of having the
fixing mechanismfor tenpoprarily fixing the mcro
- pl Bt @. 16, &ti ga 2Suskes Sipes adtiageo WsepPLya e & fd CrprRlete-
10* at the uppernost stage is separated.
In Fig.26, the second support member 12 of the second stock

portion 3 holds the stacked member [10] and the micro-plate 10%
at the uppermost stage is grasped by the grasping member 54 of
the micro-plate carrying out mechanism 7A. Further, a position
of the micro-plate 10 at the successive stage is fixed by the
fixing member 40 of the fixing mechanism similar to that of
Fmbodiment 1. Next, as shown by Fig.27, the micro-plate 10 in
a state of being grasped by the grasping member 54 is moved up
to separate from the micro-plate 10 at the successive stage by
driving the moving up and down drive portion 51 of the
micro-plate carrying out mechanism 7A.

That is, Embodiment 2 is constituted by a mode in which
micro-plate separating means is the grasping member moving up
and down mechanism for moving up and down the grasping member

54 and the grasping member moving up and down mechanism is
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Next, operation of containing a micro -plate will be
explained in reference to Fig. 28, Fig.29. InFig. 28,

wo wwsekset s of the mcro -plates 10 whi ch haver@i/seae0o4139
been contained are held at the first support nenber
11', and the micro-plate 10 which newy constitutes a
containing object is carried in by the mcro -plate
carrying out mechanism7a in a state of being grasped

by. t graspin nber. 54 . ' f

Pro‘?dﬁg ?&aﬁ&ﬁff%ﬁ& By il haRn ST e Rer P e bt ar to
he mcro -plate 10 is, support

b 12 et gﬁewnam%’%ﬂ&229{9?%%9?%%8%"%?gﬁ?gf*%{%he

o y e .second ,support nenber, 12 ' -

flmﬂﬁﬂi“@cpgz)éég‘gaoi r Fg)éﬁ W?gr'%ryagéé& ngy{$§éﬁ1 gcﬁ%g_ﬁ 1%@& Toat
menber and the m - pl, [ ]

2 SUPRARS SR AREC PURTHERS B4 CEoRIY BPD. 96, TBfnibhs thget
the operation shown in Fig.22 of Enbodinent 1, the

stagg ck® sepafatad- is pressed up by the second support

menber 12, the mcro -plate 10 is noved to_the upp

si deext, t AeeFaEkPRQ OferfdYC iR Hhd® §ll|068|2833&? oL be

| ocking member 1la. Thereby, ‘the micro -plates 10
exptainéd@dni re fyremee wPdid - aFégc%?ryi%Fggt gec%?ﬁ‘ﬁwets

7A are successively contained at the first st

K
of e tibrr &-pBytehel btV dcia Fed sgohs Prett PgRtained are
expl ai ned in Enbodi nents 1, 2, the micro -

hel@upptlye g ravds copre el memgeapbbr apdsths m@ﬁé@?'ﬁ?@%ﬁ bhwhich

achi eves an effect explained below First, in the
newliyct:onsplatieesupplopintg laridiac oitia i ngf appaf ke Ysip ALY the

I B, by constituting the stock portion of containing
mickBeplate carrying out mechanism 7a in a state of being
grasped by the graspinglnember'54 on the lower side of the first
support member 11. Further, the lower face of the micro-plate
]l)issupportedkn/thesecondsupportnemberlZ. Further, after
supporting the:micro—piate 10 by the second support member 12,
the micro-plate 10 is released from being grasped by the
grasping member 54 and the micro-plate carrying out mechanism
7A is escaped.

Further, as shown by Fig.28, similar to the operation
shown in Fig.22 of Embodiment 1, the micro-plate 10 is pressed
up by the second support member 12, the micro-plate 10 is moved
to the upper side of the locking member lla and is locked by
the locking member lla. Thereby, the micro-plates 10 carried

mnbythendcro—platecarryingoutnmchani&nTAaresuccessively

contained at the first stock portion 2.

46



mcro -plate 10 by arranging the first stock portion
2, the second stock portion 3 having |ong vertica

wo engosss7£apabl e of containing the mcro -pl at BGT/JRR00I1®4139
stacked state in series in the up and down direction,
t he conpact mcro -plate supplying and contai ni ng
apparatus having a small occupied area is realized,
the micro -plates 10 can be nounted and taken out by

an eral or éﬁb%ggdé%@gﬁﬁgdStééﬁsﬁitﬁhﬁoﬁirékpﬁ&@ﬁgd in

portion di sposed a elght ftacilitating an

Emb%%?&%%kgnlat&it%%% -y %?ﬁgﬁﬁ%r%hﬁbiﬁfﬁgi§n&a&Bh§Qining

conétituting an obj y a nunber of mcro

ou ( ect by _
L T e R e e e

, . [ hel i
F“%U%gﬁ@“%*‘? R s REy g SreREhTRi Y ppepsatus
a om t i T ) _
1, S8 AP SRR SL L ILIOAUE LD RLELERE B

. ntir ates can consi derahly be sinplified .
mchBépggkﬁglﬁe o P it et T Y 2Eh ggg%%%pgédﬁhe

sechi I uiere | adepl ¢4 2 consUituLion kw0, L5 o

- support and rel ease support of the m - tes 10.n .
confRenspackee Baxe B4 1 £he §{;‘68E‘e§g§;${)§ i gepies in

capabl e of supporting and novi ngup and down the .
thenieran@l AQ@s f)r%t%cgi%v si‘t%k?é?&lrgat @%%%ﬁ%&éﬁé’plymg

stock portion 3 and having the micro-plate carryin _
andneas-aclapiabl eappaater vildy 1&9d @eﬁ@@éilﬂquRQ cfbea 1S

-plate disposed at_the micro-plate carry out |evel L2
readfizeHe &beontcseoekapestidran be BABLEEENRBHL R R out by

an operator in the stacked state at the first stock portion 2
disposed at a height facilitating an operation attitude.
Thereby, when a test is carried out by constituting an
objectbyzinumberofnmdro—plates,complicatedoperationmmich
has been needed in the background art apparatus having a stock
portionofzamountingshelftype,thatis,operatianofnwunting
or taking out micro-plates individually to and from a position
of mounting the micro-plates at a mounting shelf in supplying
or recovering the mciroplates can considerably be simplified
and operating performance and operability can be promoted.
Further, there is adopted a constitution having the
micro-plate moving up and down means enabling to support and
release support of the micro-plates 10 in the stacked state at

the first stock portion 2 and capable of supporting and moving
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Thereby, operation of supplying the mcro -plates for
nmoving the mcro -plates 10 contained at the first
wGe@sksostion 2 to the second stock portion 3PEDJIP2005/004139
supply successively to outside fromthe mcro -plate
10 at the uppernost stage and operation of containing

the mcro -plates for successively containing the
m cro-plates 10 delivered to receive from outside of

up atgl & gvig%%%sér%i% -%?Hﬂ oylgii%lagﬁﬁggt%@ﬁ('éh%d:% ig}‘cﬂé@econd

_ US_. er epy, e case of repeating a
st BRE TRt e Uler AV AP EBPLAR HREN e arb g Beans
2 S4B 9F e Ol e R GeT L EBRLBinEy foposed
at. Qb P oAb APHEED B Ddcy” o1 Bt BERCRG RO 7 BPETIon

-pl ates can al ways be nmi ntai ned constant. Therefore,
3 tEe§E§c§Fﬂ§ 8pEFatfon whi ch has been needed in the
ackground art apparatus, that is, operation of
swi TRRFPRY t 0OBFFgh1QR @rfde?ruliﬁlys]t%kﬁ?w% phgro-plates for
mcro-plates in the respective stackers,is dis %Qsed .
%ﬁ Qé? portion

novihohtkmaignoePliptiesnty R Edehpetdls Shr 5T
pronoted. Further, according to the nicro_%plate .
2 tes tipplyd arpchatioels maditHiaiy S &sparel LY SHCCERs LVsdent P grtside
when the mcro -platesare taken out fromthe stacked, .
frometrber motrotplater b0 - pt dilee WRTTBE Siegie e operation

m cro-plate at the uppernost stage is separated to,
of takeaouinardethbcebopéatesdivy AUCheseagelyfcontaining the

constituting the object by the mcro-plate in a state
niceb-peiatgsnbOrteld witdd o Fdcaivantuppeutride pheffirst

the mcro-plate can be supplied
stock portion 2 can be carried out by the same apparatus.

Thereby, in the case of repeating a plurality of times

of operation constituting the object by the same micro-plate,
when the microfplate .supplied. from one side of the two
micro-plates supplying and containing apparatus is contained
to other side of fhe micro-plate supplying and containing
apparatus, an order of stacking the micro-plates can always be
maintained constant. Therefore, restacking operation which
has been needed in the background art apparatus, that is,
operation of switching to align an order of stacking the
micro-plates in the respective stackers is dispensed with and
an efficiency of test operation can be promoted.

Further, according to the micro-plate supplying and

containing apparatus of the invention, when the micro-plates
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stably by separating the mask plate. <l NDUSTRI AL
APPLI CABI LI TY> The m cro -plate supplying and

W@ ovbasIsryig apparatus of the invention achi eveRBCHIP2005/004139
ef fect of capable of pronoting an efficiency of test
operation w thout needing restacki ng operation of the
mcro -plate and is useful for a use of automatically
carrying out a test constituting an object by a

arepca%ﬁ% o‘}]ﬁé pf drﬁntrh%ongtzﬁgd%ﬂ\@r L fe PRI ALS, s sheet

onta ng a mcro -plate, conprising: a

{ rsé,rstt °e°‘1‘nlp #i%t ‘E' ¢ é[\gp%$r$6§§t P separated

supportl g a plura m cro ates
to %@%Eﬁﬁ At e VR & dﬂ&%%%%ﬁ %é%o‘*%*{@%%e
t {, t h -pl. at.
oba@pgcﬁy‘;%p%‘%%égé’—ﬁé’h%?%@nael%%FE ety g Gaen 2
d I i d the, f t k t
LR PR BN St SLoLhe Lok SLOdoROL LS e
menber, supporting %he pI aI| y of mcro -plates in
stably SvasREAretang f anés ?lde at an inner

portion of the second stock portlon a nmoving up and
<IN@@ﬁﬁRﬁ@@héﬁP§ﬁFAﬁ6@l Ad-up and down the second support

menber; a mcro -plate carrying unit arryin
m cfbe nfg]lcatt%—platepsupplylngyan contalngng a%)p gratus of the

invention achieves an effect of capable of promoting an
efficiency of test operation without needing restacking
operation of the micro-plate and is useful for a use of
automatically carrying out a test constituting an object by a

" plurality of mircoplates.
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di sposed at a micro -plate carry out level set at the

second stock portion to outside and nounting the
wor@sosysrate to the second support menber fronPCT@P2005/004139

outside; a mcro -plate supplying operation processing

unit, making the support rel ease mechani smand the

nmovi ng up and down nechani sm execute an operation of

movi ng up the second sugpRffismenber and lifting the

mcro -plates in the stacked state supported by the

1. fIE EﬁﬁggggEhsqgﬁQﬁﬁﬁQ%ﬁhﬂfa%%peeﬁtéﬂﬁ@ﬁ gepherci®late,

@t
SW 0 nount on the 'second support nenber

therggf;er, changi ng the first support nenber into a
COMEL 46" 9F not supporting the micro -plates, thereafter

ol AT G e e AT b PR St acked St ate to the
SE00n o8t B0 LS RO AR I & e austyor
michosh f RS of 't RS LRCBRY SURpGr F - Hhner aRq SO SHd
TRk na L O o P PR PR P g e
supRoGRRERAGR koA AEEED S phate Gao Yo ed By Thet ATBHates’
e ot B b L5 = S B 2 enge
menber and thereafter, supporting the mcrq .-plate by.
arrghgefli pata S@isot €1RnBér thy Hohs gsfcﬂ%wi é’c&ﬁldsehes
support nenber. 2 . The apparatus of supplying and
in gontmi phdgdawni digechiand

a second support member, supporting the plurality of
micro-plates in the stacked state from a lower side at an inner
portion of the second stock portion;

a moving up ana down mechanism, moving up and down the
second support member;

a micro-plate carrying unit, carrying the micro-plate
disposed at a nicro-plate carry out level set at the second
stock portion to outside and mounting the micro-plate to the
second support member from the outside;

a micro-plate supﬁlying operation processing unit,
makingthesupportreleasenmchanimnandthenmvingtu:anddown
meéhanisnlexecute an operation of moving up the second support

member and lifting the micro-plates in the stacked state

supported by the first support member by the second support
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according to Glaim1l, wherein the mcro-plate carrying

unit conprises : a grasping mechanismfor pressing a
wQ@r@spsIsg nenber to a side face of the m cro -PpCHIR06H004139

t he uppernost stage disposed at the mcro-plate carry

out level to grasp; a mcro-plate separating unit,

separating the mcro-plate at the uppernost stage from

membB8 WL Gy1 PR @0l ARUCCEESI MR Skagenby supporg: thenber,
second support nenber and the graspi ng nmenber grasping

the%ggfmag °cﬁ£’£§£ﬁgf Atdive it aueachtohbRbekN 46 dIRtane of
own di ;

fectio and a mcro -plate carrying out unit

not;:?ﬁ &EXL?SE%%%;%—;BH&sP't%lé%ceaéfﬂéhe, WRRAMPSown the

sépa m cro-plate separating unit. 3

secpﬁﬁgsgag.QE%%%%e%faﬁﬁﬁ&kﬁ¥%?t?Er FOPLBL PR R1B-ELBlates

ccording to U al her conprising: an

in q%ﬁ%%:%a%%%%pgg%gggongﬁéngéCOI‘flc?tsec%té. %gﬂiiﬁﬂf’ﬁdénci agepeking

RRATHIR N E T
T e e
o S A B T8 1 T

e g posl o, of e se5on sUBFerL meber Mgl .

the mcro -plate. , .
making the moving up and down mechanism execute an operation

of moving up the second support member mounted with the
micro-plate delivered by the micro-plate carrying unit to a
height of cépable of supporting the micro-plate by the first
support member and thereafter, supporting the micro-plate by
the first support member by moving down the second support

member.

2. The apparatus of supplying and containing a micro-plate
according to Claim 1, wherein the micro-plate carrying unit
comprises:

a grasping mechanism for pressing a grasping member
to a side face of the micro-plate at the uppermost stage
diéposed at the micro-plate carry out level to grasp;

a micro-plate separating unit, separating the

micro-plate at the uppermost stage from the micro-plate at a
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4. The apparatus of supplying and containing the mcro

-plate according to Caim3, wherein the upper face
wa@ledsosismy unit is contact type detecting unitPCEHYR2005/@4139

contactor brought into contact with the upper face of

the mcro -plate .5 . The apparatus of supplying and

containing a mcro -plate according to C aim4,

sucdDeL £4-0 é@a?geéw Ik ihyPe ndetecbnBgsuppbricnabuBes: afd the

sensor, detecti'ng that” the contactor is noved to be

gra?%?%?%%ﬁggﬁgég AL (Wl LRS- HPREE Atk i8fe £HRABICEBher

par atus of supplying and containing a

in g%g;ﬁg-gggtgoaﬁcgg Eggiggicgﬁhnlz, wherein the mcro

rying out unit includes : a support table,

. . '
Zg@%ﬁ@#&%i&ﬂ%&%c;a%ﬁ;ﬁg ot 4l UP@Fr@Q§£y§E§g§uQYFhe

adv g . | cro -plate at the uppernos
i a n e mcro -plat t [ _
nicEanar Al 6 by e HETSEPRRh T HOC o ohg iy af asPof £
suppl.ying and containing a mcro -plat ppd'
_ -plate according to
Sep@?é?ﬁ%?,%ﬁﬁgrein the micro -plate separating uni? is a
graspi ng nmenber noving up and down nechanism for .
nDV|ngtup an domT the grasping nenber. 8. The
apparatus of supplyin nd containing a mcro-plate
3. accdbgi ﬁ@P@’éaUléi‘?ﬁy@l%Paﬁ’tlﬁ’& aﬁarﬁﬁr’ﬂg‘—i‘%ﬁ%n% % Iln%c%é—plate
mechani sm tenporarily fixing the mcro. flate at the

SUCEESOTFL Sk &Ge CHFR tHre T -ﬁﬂ%ﬁ%?%&é W& upper nost

an upper face detecting unit, detecting an upper face
of the micro-plate at the uppermost stage in the plurality of
micro-plates supported by the second support member in the
stacked state;

wherein the micro-plate supplying operation processing
unit disposes the micro-plate at the uppermost stage to the
micro-plate carry out level by controlling the moving up and
down mechanism by constituting a reference by the height
position of the second support member when the upper face

detecting unit detects the upper face of the micro-plate.

4. The apparatus of supplying and containing the
micro-plate according to Claim 3, wherein the upper face
defecting' unit is contact type detecting unit having a
contactor brought into contact with the upper face of the

. micro-plate.
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stage is separated.9 . The apparatus of supplying and
containing a mcro -plate according to Caim 2,
wWoL@ses3s74 he micro - plate carrying out unit iBCT/JP2005/004139
provided with the grasping nmechanism 10. The
apparatus of supplying and containing a mcro - plate
according to Caim9, wherein the-mcro -plate
separating unit is a grasping portion noving up and
down mechani sm for noving up and down the grasping
nmechani sm and th @;pqi EoPY%i RENnYPa 3L AW ate
S nec h§n9§%a|%§‘%ﬁ%o€f-$e toiy%]%%%rg - pl atg %arryi ng
unit. 11. The_ appar.atus. of L yiRg apdeContakpiAg @nit
St R TS e e |
. _comprising: a fixing mechanism tenporarily fixing the
1nc%¥€$%‘-plate at the successive stage when the mcro -

| at t th DSt st i L
oL, dhe dperumst elagecls sSleLALed Lol o be
t hod of | yi i _ plate |
oGS0 SAPPLYLNG & Y Ocp 3Lec! D220, GBORC AL LS, oF.

first stock portion including a first support nenber

for supporting a plurality of micro -plates in a

stacked state froma | ower side and. a .support relea
6. nechag iR F Gt WhahgP REP L el P 3¢ Cﬁﬁ’ptr?&ﬁlrﬁgeﬁb%%cifﬁt %E

state of not supporting the mcro -plates, a secon it
accerdtRpdia Coninain w&eﬁeﬁ@n*@h%éhlﬁr8apq1%‘?g‘fﬂr£¥ FRAged oh

a lower side of the first stock portion in series in
incandap:and down direction, a second support nenber for

supporting the plurality of mcro -plates in_the

st askedippatte talohea SowOCrdilRg afhanmigrerplate at the

ate
a

uppermost stageﬁby'advancing'toibetween.thelnicro—plate at the
uppermost sfage and the micro-plate at the successive stage

separated by the separating unit.

7. The apparatus of supplying and containing a micro-plate
according to Claim 2, wherein the micro-plate separating unit
is a grasping member moving up and down mechanism for moving

up and down the grasping member.

8. The apparatus of supplying and containing a micro-plate
according to Claim 3, further comprising:

| a fixing mechanism, temporarily fixing the micro-plate
at the successive stage when the micro-plate at the uppermost

. stage 1s separated.
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portion of the second stock portion, a noving up and

down nechani sm for noving up and down nechani smfor
woronwshgssep and down the second support nember, PEIaP2005/004139

mcro -plate carrying unit for carrying the micro

-plate disposed at a mcro -plate carry out |evel set

at the second stock portion to outside and mounting

the micro-plate to the second support nenber fromthe

out si de, said nmethod conprising the steps of: noving

9. up 'II E?)%QE(Euéu ﬁﬁ;&f 2 cbhtbii REnbhe i &F®-plate

he s te supported by the first

acc%&’ﬁb%%p”@%?%xﬁebywﬁé‘ﬁefﬁ%%dm?%@ n%& ati® HEFr i On § Witk Clini t

'second support ne changi ng t he

first . support nber_in not supportin
is R?QY%?%a gb{%tgg b?raﬁgiggﬁﬁéEgﬁglgﬁpport rel ease °
nmechani sm novi ng down the second support nenber and

noving the mcro -plates in the stacked state which
have been swi tche unt on t

10. renfies %ﬁ?%ﬁﬁ§u§b8 n%u%§£¥kn%6?%lonnﬁgﬁgﬂ'§f3p£9%£o plate
m cro -p ate at t

wcomuitng o 55 Shoa RREHY BT e R papRE gt

ei ght position of th d

(o JeLg pos Con of Ll sccond. supper LIRS S8 oving
-platecarté'out | evel to the out5|q§

up ahdr doypat ecgpf,a@pﬁ@guch arilssm-[ehré nigr%/eﬁo%r%§p1ng member
supplying a mcro ﬁlate accordin H]

movingt Her 2aB8nPPV8i HYCLARLETepS BF?Vg@?éCFPnt gnmﬁﬁ58rplate
face of the mcro-plate at the

carrying unit.

11. The a?paratus of supplying and containing a micro-plate
according to Claim 10, further comprising:

a fixing mechanism, temporarily fixing the micro-plate
at the successive stage when the micro-plate at the uppermost

stage 1s separated.

12. A method of supplying a micro-plate characterized in a
method of supplying a micro-plate in an apparatus of supplying
and containing a micro—pléte comprising a first stock portion
including a first support member for supporting a plurality
of micro-plates in a stacked state from a lower side and a
support release mechanism for changing the first support member

. into a state of not supporting the micro-plates, a second stock
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upper nbst stage by upper face detecting unit after

swtching the plurality of mcro -plates in the
wet@skew7st ate to nount on the second support PETDEA005/004139

wherein the micro -plate at the uppernost stage is

di sposed to the mcro -plate carry out |evel by

controlling the noving up and down nechani sm by

por CONSHAMH NG Poh §FRIANCR DY ed oitl ghtapgsdionm dbwtheside
second support nenber when the upper face of the mcro

of t]lq%l f"]f&?sn’% t%%%g%gé@t PYn hes dpPes ihage uged Be boRg @téction,

containing a mcro -plate

charact er | [ t of tra i N Ot Be MHAR l4 f
a SFﬁoa%Pd%%géggﬁsRgﬁbggpgﬁ§$ngu%%g cghfginingqgﬁﬁéif?yao

mic%$|F a{L £+ SQMMI (RN QCI];#& St SOk ROK iR A §§::1_Hdé’tf‘%nainner

suppor t nmenber for supporting a plurality of

porgilg{r}gs lr%th(rees siencognoféﬂ‘gg&g ]?{%)?I:foflr om §4:Q 1?5% dgn@ndown

eleas chani sm 1or changing the f1rst
nechRRSTLTAT cto v St b e Bt oon R R 12 Vg gy P nd
dow Pk st PR oL S B Jhd M e SRR il ¢
For o BV bR, Be° I CHE 1ok bk o RS (o BLPoer et e CaF Y
oveig el ki bechi SRRl BT ol PR e
noveRGasRy g ey e b plare arspadsbeRt Hpero on o
outgidei d6adsd Meshed FTERE SIS &5 &€’ he second

moving up the second support member and lifting the
micro-plates in the stacked state supported by the first
support member by the second support member to switch to mount
on the second support member; |

changing the first support member intlo a state of not
supporting the micro-plates by operating the support release
mechanism; '

moving down the second support member and moving the
micro-plates in the stacked state which have been switched to
mount on the second suppoft member to the second stock portion;

disposing the micro-plate at a uppermost stage in the
stécked state to the micro-plate carry out level by controlling
a height position of the second support member; and

carrying out the micro-plate disposed at the micro-plate
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support nenber fromthe outside, said nethod
conprising the steps of: nounting the mcro -plate to
W b@spgsond support nenber by the micro -plat ePCRIRPOAY4139
unit; and nmoving down the second support member
mounted with the mcro -plate delivered by the mcro
"-plate carrying unit to a height of capabl e of

BRE"-AG £B& 1 GLOs ] By ife J-igisttSuppert it.

caﬁ%@nﬁer 5%%’tﬁerea§te?l§%g%§Ftiné.theraicro ?g|gt2g$fl
the first support menber by noving down the second
support nenber. 15. An apparatus of processing a mcro

-pl.ate_charact er| Js .S [y '
13 of Tt&fpsﬁ;;.ﬁﬁé %ﬁg%?ﬁ%’#ﬁf%%%ﬂ?ﬁ%ﬁfgﬁﬂapa Fe o
containing a ural i of,.,mcro--plates in a stacked

12, %ﬁ ,eﬁ.g%%?ﬁﬁsﬁp%g?% u%tgkgsggblying and cont ai ni ng
a mcro -plate capable aof containing A ' f
- aeotte_.cpfwﬁe% Fﬁda‘P%Qea’i:kgSC& R R B o tne
executing a predeterm_ned processin rati
PP R b A R s
or carrying the mcro -platesfromithe, fir
theo@l‘éHEHgYn@faIﬁHCE%ﬁl?]g?FgﬁglPh Rerechrh: StaBBrRe hlint
second apparatus qf containing and supplying the mcr
on tbﬁaﬁ@C?PQ BHBPREEKTABPERIt, or carryﬁggythg °
mcro-plates fromthe second apparatus of supplyin .
andwleehe 8P nithg t RECRPTPO2LHI aﬁ“g the h@???%?g‘gp)éatrag{eusls
~of supplying and containing the mcro_ -plate vig.the
disposkirip e nigkerelateme@¥ry SUtappErat C(?Fltﬁ?gﬁjﬁ%ﬁhe
and cont ai ni ng
moving up and down mechanism by constituting a reference by
a height position of the second support member when the upper
face of the Iﬁicro—plate is detected by the upper face detecting

unit.

14. A method of containing a micro-plate characterized in
a method of containing a micro-plate in an apparatus of
supplying and containing amicro-plate comprising a first stock
portion including a first support member for supporting a
plurality of micro-plates in a stacked state from a lower side
and a support release mechénism for changing the first support
member into a state of not supporting themicro-plates, a second
sto'ck portion having a long vertical length arranged on a lower
side of the first stock portion in series in an up and down

_direction, a second support member for supporting the plurality
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the mcro -plate and the second apparatus of supplying
and containing the mcro -plate each conprises: a

WO Re0so8srock portion, including: a first suppoPCT/aeE0t004139
for supporting a plurality of mcro -plates in a
stacked state froma | ower side; and a support rel ease
mechani sm for changing the first support nenber into a

of r&%@ff—%ﬁa?@é SYRBAY QG URE SO Fridfabesowdrseéaadat an
St ocC or

ron, having a long vertical |ength arranged

inn{e)rg paOLIt%.V&{ ogi Ie %fego%%l LLosk %&%foﬂpfat h@’@ih? 8 EnfSdown

an up an wn direction; second supporf nenber,

necSERPRRLERY £0G; REULAI LAA 8, i1l EAO- BLALAS sHppBBE member,

oh RSt 'oWwer side at an inner portion of

e seco st oc Qrtion;. ' . .

andn%ﬁgaﬂr?ﬂﬁtﬁo€ﬁﬁ§%&89a3%”6%mn %ke séﬁ&ﬂ%dgggggﬁfro_plate
. e r; a m.cro -plate carryi ' '
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set at the second stock,portjon to outsy d
Porfﬁeﬁt?ﬂgnﬂﬁg'(j ¥8P3F8n96£$ é%@%%%ag%%g%or thshgerond
rom t he out si de; m cro,-plate.supplyi Qpe I
SupBPELCUSIRETURFPT FAR| RECEAECsUBRURt NPl EaoSOREERRY B
and the noving up and down nechani sm execute an
SteEﬁePéﬁlon of nmoving up the second support nenber and
lifting the micro -plates in the stacked state
supBeHBEdNEy thReN FFeTPsApFole MBRbEFCRYS: REPEREImFember

support nenber to switch to mount on the secon
by §b§p@ﬁpr@g@@@rt’e carrying unit; and cond

moving down the second support member mounted with the
micro-plate delivered by the micro-plate carrying unit to a
height of cépable of supporting the micro-plate by the first
support member and thereafter supporting the micro-plate by
the first support member by moving down the second support

member.

15. An apparatus of processing a micro-plate characterized
in comprising a first apparatus of supplying and containing
amicro-plate capable of containing aplurality of micro-plates
in a stacked state, a s;econd apparatus of supplying and
containing a micro-plate capable of containing a plurality of
miéro-plate in a stacked state, a working unit for executing
a predetermined processing operation for the micro-plates, and

. amicro-plate carrying mechanism for carrying the micro-plates
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thereafter, changing the first support nmenmber into a

state of not supporting the mcro-plates, thereafter,
woronwshgssaown t he second support menber and nmovPEIRA0ES/004139

plurality of mcro-plates in the stacked state to the

second stock portion, and disposing the mcro -plate

at a uppernost stage in the stacked state to the

froﬁiéﬁ%p%hE%t %ﬁgaf%%uéegflg@bﬁ%?ﬁiﬁléﬁ@gcénﬁ@ﬁwﬂhg the

oSt i on~of second suppo nenber; and a mcro
| crde nLng oper QEESSA NG At & anfRki
mlcﬁcgé%h% ﬂb gnd° @ mec a%sm execut e a%agperargt?lo%lng

the?%gﬂﬁylng.qgithgazg nd Wo fﬁ#hQEﬁﬁ? QQUHEQerth the

Ver'ee emcro-pla
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and containing the micro-plate via the working unit;
wherein the first apparatus of supplying and containing
the micro-plate and the second apparatus of supplying and
containing the micro-plate each_comprises:
a first stock portion, including:
a first support member for supporting a plurality
of micro-plates in a stacked state from a lower side; and
'a support release mechanism for changing the first
supportn@mberintoaistatecﬂfnotsupportingthenﬁcro—plates;
a second stock portion, having a long vertical length
arranged on a lower side of the first stock portion in series
in an up and down direction;

a second support member, supporting the plurality of
micro-plates in the stacked state from a lower side at an inner
portion of the second stock portion;

a moving up and do&n mechanism, moving up and down the
second support member;

a micro-plate carrying unit, carrying the micro-plate
disposed at a micro-plate carry out level set at the second

stock portion to outside and mounting the micro-plate to the
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second support member from the outside;

a micro-plate supplying operation processing unit,
making the support release mechanism and the moving up and down
mechanism execute an operation of moving up the second support
member and lifting the micro-plates in the stacked state
supported by the first support member by the second support
member to switch to mount on the second support 'membér,
thereafter, changing the first support member into a state of
not supporting the micro-plates, ”thereafter., moving down the
second support member and moving the plurality of micro-plates
in the stacked state to the second stock portion, and disposing
the micro-plate at a uppermost stage in the stacked state to
the micropalte carry out level by controlling a height position
of the second support member; and

a micro-plate containing operation processing unit,
making the moving up and down mechanism execute an operation
of moving up the second support member mounted with the
micro-plate delivered by the micro-plate carrying unit to a
height of capable of supporting the micro-plate by the first
support member and thereafter, supporting the micro-plate by
the first supportmember ‘by moving down the second support

member.
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