DESCRI PTI ON  Appar atus of supplying and containing mcro-plate, nethod of
suppl yi ng and net hod of containing mcro-plate and apparatus of processing
mcro-plate <FIELD OF THE | NVENTI ON> The present invention relates to an
apparatus of supplying and containing a mcro-plate for supplying and
containing a mcro-plate provided with a plurality of wells for containing
aliquid as well as a nethod of supplying and a nethod of containing a

m cro-pl ate. <BACKGROUND | NFORMATION> In a drug creating screening field, a
bi ot echnol ogy or the like, a test of a biochem cal reaction of a substance
or the like is carried out, andpgsorcroipiate is used as a vessel of
containing a chemcal solution for carrying out culture or biological
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carried out systematically by normally constituting an object by a nunber

of sanpl . 1 he i i e i - ol yr.al | . m.cra-plates
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conposition analysis or thf | ike. Therefore,_aT %xclusive processi ng
apparatus for autonaticaPtyPEaFFyFAG9olt SHcR+a brocessing is attached with
1 an apparatus of supplying a mcro-plate for stocking a plurality of

m cro-plates and supplying the mcro-plates to the processing apparatus

sheet by sheet (for exanple, Japanese
<FIELD OF THE INVENTION>

The present invention relates to an apparatus of
supplying and containing a micro-plate for supplying and
containing amicro-plate provided with a plurality of wells for
containing a liquid as well as a method of supplying and a method

of ccntaining 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
biological reactionora liquidof a specimen or the like. 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



Pat ent Publication No.3260237). The reference exanple shows an exanple of
supplying a 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 mcro-plate, the

m cro-plate constituting an object of test is taken out by being separated
froma | ower side of one stacker sheet by sheet and is delivered to the
processi ng apparatus by a carrier. Further, the mcro-plate finished with a

pr 00355iﬁgabﬁagﬁkhgﬂﬁ%pplﬁihgmﬁicﬁbdﬁlﬁﬁecﬂoﬁeﬁtéém}ﬂ&@ra ;ﬁyu@ap@w ier and
is recovered into the stacker froma |lower side. In the above-descri bed
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of a supply use of delivering the m'cro-plate froman opening provided at a
openi ng. Eearti e SRt G R Skt Bl s mttafe ot Bhe or “the
oper at | h B E QLTI ISATHAT AP ol GE Byt FESe AREcT FPEPoSBPIPLEaAOTR such a
case, the mcro-plate after finishing with a unit operation is tenporarily
recover e ¥ e SSPACKEIPL PIRG JNdCAPKRRA 25Fat @ Safld VEREAdaT LRI SCERREN out
fromthe stacker and supplied to the processing apparatus. That is, the two
st acker sappana Hed far e oFpiacally aeeraingr patetlyvidedlyoini detiBappl y use
and the recovery use.

operation and the example is provided with two of stackers

having a function of containing a plurality of micro-plates in

a stacked state.

In supplying the micro-plate, the micro-plate

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

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

with a unit operation is temporarily recovered tc the stacker
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When a plurality of tinmes of operation are executed by constituting an
object by a plurality of mcro-plates, generally, it is requested to

mai ntai n an order of processing respective mcro-plates constant. However,
in a systemof using two stackers alternately for a supply use and a
recovery use as in the above-described apparatus, when the mcro-plate is
taken out as it is fromthe stacker used for recovery, the mcro-plate at a
final order in proceeding operation is taken out as a mcro-plate at an
initial order in succeeding operation and a processing order thereof is
rever sethn \Bhem dhxedpseaessing ondesat set nterkad dur Feceprikastabyer avoi di ng
such a drawback, there is needed restacking operation of realigning an
order of5d aglkhPoi & C‘E@‘@lhéltﬁﬁo@:@sé@ﬁgeéﬁ Meatfkackerst THe tBstagki ng
operation is conplicated operation of taking out all the mcro-plates from
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order and suc perat’ion needs execut e uni't operation

Therefore jn a drug,creatin creeni.ng which is carried out by
COﬂStitLﬁ?%%#%ﬂu%%j%%? %@ea?%%%%%ﬁgo?éﬁicro-plates, the restacking
operation constitutes a factor of hanpering an _efficiency of test operation
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the invention to provide an  apparatus of_ supplying and containing a
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mcro-plate in the apparatus of supplying and containing a mcro-plate in
generally, it is requested to maintain an order of processing

respective micro-plates constant. However, in a system of
using two stackers alternately for a supply use and a recovery
use as in the above-described apparatus, when the micro-plate
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 amicro-plate at an initial order in succeeding operatiocon
and a processing order thereof is reversed.

When the processing crder i1s 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 prcmoted.



a test constituting an object by a plurality of mcro-plates capable of
pronoting an efficiency of test operation w thout needing restacking
operation. According to the invention, there is provided an apparatus of
supplying and containing a mcro-plate characterized in conprising a first
stock portion including a first support nenber 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 nmenber into a state of not
supporting the mcro-plates, a second stock portion having a |ong verti cal

| engt h arxg@MgBRY oDFaTHBWENVEN@EONH the first stock portion in series in an
up and down direction, a second support nenber for supporting the plurality
of mcro-platesniéa, the stagkedbstateotr ehraihovrtishdeocaprawidenan portion
of the second stock portion, a noving up and down nechanismfor noving up

and d_OVma{nE@rﬁ_ﬁﬁQrtdf SHRRAR: MERREN coPgin h§rOPmRbabeptatkyh 8ddERRS for
carrying e mcro-plate 'disposed at a mcro-plate carry out |evel set at
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second support ne e outsi er conprising a "4 mcro-plate
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needing restacking operation.

According to the invention, there is provided an
apparatus of supplying and containing a micro-plate
characterized in 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 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 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



first support menber into a state of not supporting the mcro-plates,
thereafter, noving down the second support nenber and noving the plurality
of mcro-plates in the stacked state to the second stock portion, and

di sposing the mcro-plate at a uppernost stage in the stacked state to the
mcropalte carry out |evel by controlling a height position of the second
support nenber, and a mcro-plate containing operation processing unit for
maki ng the noving up and down mechani sm execute an operation of noving up
t he second support nenber nounted with the mcro-plate delivered by the

m cr o- pltcer ccarlratienguppags ntoo@e rdiei gin o rofcecapahl endf Suppektnggtiide

m cro-plate by the first support nenber and thereafter, supporting the

m cro- plaipdnt reheakier sécsappentare rher nby i AgVikH G ndowbwh hee SleeRngh suppor t
menber. According to the invention, there is provided a nethod of supplying
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apparatus of supplying and containing a mcro-plate conprising a first
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of mcro-plates in the stacked state froma | ower side at an inner
first support member inte 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 ﬁppermost 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
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



portion of the second stock portion, a noving up and down mechanism for
nmovi ng up and down nechani sm for noving up and down the second support
menber, and micro-plate carrying neans for carrying the mcro-plate

di sposed at a micro-plate carry out |level set at the second stock portion
to outside and nounting the mcro-plate to the second support nenber from
the outside, the nmethod conprising: a step of noving up the second support
menber and lifting the mcro-plates in the stacked state supported by the
first support nenber by the second support nmenber to switch to nmount on

t he secanikcseppbatesenberstacisé@Etaftechang g dwee Eidstarsdippenppoeiber into
a state of not supporting the mcro-plates by operating the support

rel ease neTHaNE SHclearsi e Hfr Mhdmg riiowhd 4 r3acengpsuppaebeenbarocand
noving the mcro-plates in the stacked state which have been switched to

nount onyt bea 88C8RAnSEPRAUTLITRIRG iR it S8GONk S 0CK sPeshHOBLoBKa step of
di sposing the mcro-plate at a uppernost stage in the stacked state to the
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support a step of carrying o he m cro-plate disposed at the
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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 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 set at the second stock portion to outside and mounting
the micro-plate to the second support member from the outside,
the method comprising:

a step 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;

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 steck

portion;



containing a mcro-plate in an apparatus of supplying and containing a

m cro-plate conprising a first stock portion including a first support
menber for supporting a plurality of mcro-plates in a stacked state froma
| ower side and a support release nmechanismfor changing the first support
menber into a state of not supporting the mcro-plates, a second stock
portion having a long vertical length arranged on a | ower side of the first
stock portion in series in an up and down direction, a second support

menber for supporting the plurality of mcro-plates in the stacked state
froma | ower s déeatofmismperingpahel nncod-phetsexorduppeckosdr sLage a novi ng
up and down nechani smfor noving up and down the second support nenber, and

M cro- pliat erlg@r s Ya OPedBBOSL £ OLoC MRY MG riohe 1Ritey @drat ecutli spesedoat a
m cro-plate carry out |evel of the second stock portion to outside and
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said nethod conprising: a step of nmounting the mcro-plate to the second

support 7 menbeyy o@“%a@&nggggpbﬁttetg@m? P?Bgﬁé.@%’di‘@ oBedt &P PheMOVI NG

down t he second support ne nount e m cro-pfate el rvered by

the mcro-plate, carryin n a,height qof . ca of . p Lng the
m cr o- pl%%(gr%yp%%gef i gﬁgpg?%gln%%b%@e S Silhogergj f'&zgre L %grﬁ%@et he
mcro-plate by the first support nenber by noving down the second support
nmenber. PO tPFAg"Ed ¥ he invention, there is provided an apparatus of

processing a mcro-plate characterized in _conprising a first aggaratus of
suppl yi ng and &%t Jfﬁlg]d:odthe invention, there is provided a method

of containing a micro-plate characterized in a method of
containing 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
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 ¢f 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



m cro-pl ate capable of containing a plurality of mcro-plates in a stacked
state, a second apparatus of supplying and containing a mcro-plate capable
of containing a plurality of mcro-plate in a stacked state, a working unit
for executing a predeterm ned processing operation for the mcro-plates,
and a mcro-plate carrying mechanismfor carrying the mcro-plates from
the first apparatus of supplying and containing the mcro-plate to the
second apparatus of containing and supplying the mcro-plate via the
working unit, or carrying the mcro-plates fromthe second apparatus of
suppl yi ngember ot piiagothéaticcedr pyineg nennhe ahidr sts bgipofangyisg
supplying and containing the mcro-plate via the working unit; wherein the
first appawnt ibeokesupgl gupgoahdmenbeai nbngtetheltthctbephateoapdathe second
apparatus of supplying and containing the mcro-plate each conprises a

first staekipertdoby ithel udior®-lfdtestcatippard mexdertdos agpphct bfig a
plurality of 8 mcro-plates in a stacked state froma |ower side and a

support cEghBase eGP Ghanei b ideatd rsy SHPPeRtsFERRGhHoRt 0  a
state of not supporting the mcro-plates, a second stock portion having a
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series in an up and down directron, second support ne or supporting

the pIuralibu:of noflbetophl AE63NbAR Shacked slate trom achosr side at an

inner p on-o e se ortion, up "an owi nechani sm
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apparatus of processing a micro-plate characterized in
comprising a first apparatus of supplying and containing a
micro-plate capable of containing a plurality of micro-plates
in a stacked state, a second apparatus of supplying and
containing a micro-plate capable of containing a pluraiity of
micro-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
from the first apparatus of supplying and containing the
micro-plate to the second apparatus of containing and suppiying
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



di sposed at a mcro-plate carry out |evel set at the second stock portion
to outside and nounting the mcro-plate to the second support nenber from
the outside, further conprising: a mcro-plate supplying operation
processing unit for rmaking the support rel ease mechani sm and the noving up
and down nechani sm execute an operation of noving up the second support
menber and lifting the mcro-plates in the stacked state supported by the
first support menmber by the second support nenber to switch to nount on the
second support menber, thereafter, changing_the first support nenber into a
state ofIGAR-BHPT Ling FHREKRTFEASrat 83 & Herear Fefe EngUBRWAT t he
second support nenmber and noving the plurality of mcro-plates in the

st acked Btlkaase aadhasiamie s chekggmct itoe, Tangtdreppsrignenhernieke- pl ate at
a uppernost stage in the stacked state to the micropalte carry out |evel by
control la ngtatded fhhoposippomt iBgofthiehenisswompd ssigpord sendred ; shindka

m cro-pl ate contai ning operation processing unit for naking the noving up
and dowpdEcianinsmiexeaul en@rvaperdall arngeh BRYEAgGedpot ke 19@eendi gpport
menber nounted with the mcro-plate delivered by the mcro-plate carrying

neans t o atnkef Ot ot ceansdr€i G iSUPPPL Es NG AP ERA G erBy Lt bR, first
support nenber and thereafter, supporting the mcro-plate by the first

support Jreglen y sylde deghdie secondihpnatly BREDeLLACCANIIgg Lo the

invention, by adopting the constitution ged wth'the first stock
portion ﬂlfgéclfl—%fgté?%r; bhalstacked 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 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



support nmenber capabl e of supporting and rel easi ng support of the

m cro-plates in the stacked state and the second stock portion including

t he second support nenber supporting the mcro-plates in the stacked state
and capabl e of noving up and down in series in the up and down direction
and including the mcro-plate carrying neans capable of receiving and
delivering the mcro-plate disposed at the mcro-plate carry out |evel of
t he second stock portion to and fromthe outside, a mcro-plate supplying
operation of noving the mcro-plates in the stacked state contained in the
first steEktperseonndosvReosbcBrEPSr ockNdportion to supply to the outside
successively fromthe mcro-plate at the uppernost stage, and a mcro-plate
cont ai ni ng opex atiom-gfl contennt aig irhe opegred-igines cdelsiiver eehitf fom t he
out si de successively to the first stock portion are 10 nade to be able to

execut e Bykihg sASEnGPDEG aipiSsnd dRa! aridhag i sapexaiduer eh bheratdee- pl at es
is not needed and efficiency of test operation can be pronoted. <Brief

Descri pthen fyithe b awhgSsedbld 1 shippd ritl Gfdmiyd £Wn@hind cWOTd £1g @pRar at us
according to Enbodinent 1 of the invention. Fig.2 is a side view of the
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accor di et SnETBecLiEnl 1 & OF Lol MBI il iR ) dha YA an
support member and thereafter, supporting the micro-plate by
the first support member by moving down the second support
menber.

According to the invention, by adopting the constitution
arranged with the first stock portion 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

i0



m cro-pl ate suppl yi ng and contai ni ng apparatus according to Enbodinment 1 of
the invention. Fig.Sis a partial sectional view of the mcro-plate

suppl ying and contai ni ng apparatus according to Enbodinent 1 of the
invention. Fig.6 is a partial sectional view of the mcro-plate supplying
and cont ai ni ng apparatus according to Enbodinent 1 of the invention. Fig.7
is a partial sectional view of the mcro-plate supplying and contai ni ng
appar at us according to Enbodiment 1 of the invention. Fig.8 is a partial

sectional vyie cro su [ cont ai ni n ppar at us
ccor o MRS HNBERRLRL LG SHACT o DYnbBRr S BRE THR 15 545 2o Bk GTagEarm

showi ng a constitution of a control system of the working apparatus

accor di ngPee2 Ehdo R fdite ™ CEP -Pategy &Rt 1R NFRILA @GNS edh 163N 6/

expl anatory view of an operation of supplying a mcro-plate in the

m cr o- pl &t et soppl§thgnandn penpabmphgdappar at us accordi ng to Enmbodi ment 1 of
the invention. Fig.1l1l is an operation explanatory view of the operation of
supplying the mcro-plate in the mcro-plate supplying and containing
apparatus according to Enbodinent 1 of the invention. Fig. 12 is an

oper at i oapexeFapaterypyiew ef the ppewahgen

Fig.1l is a front view of a working apparatus according
to Embodiment 1 of the invention.

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 1s 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 secticonal view of the micro-plate
supplying and containing apparatus according to Embodiment 1
of the invention.

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

Fig.7 is a partial secticnal 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
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of supplying the mcro-plate in the mcro-plate supplying and containing
appar atus according to Enbodinent 1 of the invention. Fig.l3 is an
operation explanatory view of the operation of supplying the mcro-plate in
the m cro-plate supplying and containing apparatus accordi ng to Enbodi nent
1 of the invention. Fig.14 is an operation explanatory view of the
operation of supplying the mcro-plate in the mcro-plate supplying and
cont ai ni ng apparatus according to Enbodinment 1 of the invention. 12 Fig. 1S
is an operation explanatory view of the operation of supplying the

m cr o- plaiEP i Hinthend GuLipiaia s @ppaiaty safe Cosgina ﬁpngmgﬁéé\?@ﬂﬁsl accor di ng
to Enbodinent 1 of the invention. Fig.l16 is an operation explanatory view
of the apertdtda omveritseppl ying the micro-plate in the mcro-plate supplying
and containing apparatus according to Enbodi nent 1 of the invention.
Fig.17 is an agpey.aiion explaoat diygraewsbowtime epetaistointutofosuppl i ng t he
mcro-plate in the mcro-plate supplying and containing apparatus according

to Enbodidmntoll s9kthhteo £ itheendt Rng Bihakd tis ABcOPAIAY INERKBHANALEIY Vi ew
of the operation of supplying the mcro-plate in the m cro-plate supplying

and cont ai fi g appPaLat Uspaccordi ng to Enbodi ment 1 of the

Fig.10 is an operation explanatory view of an operation
of supplying a micro-plate in the micro-plate supplying and
containing apparatus according tc Embodiment 1 of the
inventicn.

Fig.l1l 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.12 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.1l3 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.
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invention. Fig.19 is an operation explanatory view of operation of
containing a mcro-plate in the mcro-plate supplying and containing
apparatus according to Enbodinment 1 of the invention. Fig.20 is an
operation explanatory view of the operation of containing the mcro-plate
in the mcro-plate supplying and containing apparatus according to
Enbodinent 1 of the invention. Fig.21 is an operation explanatory view of
the operation 13 of containing the mcro-plate in the mcro-plate supplying
and containing apparatus according to Enbodinment 1 of the invention.
Fig.22 is an oBégafﬁdns ExpPanhe of yn \Exan afa iy gperapf dihe ebegemi®inni ng t he
mcro-plate in the mcro-plate supplying and containing apparatus according
t o Enbodofresipydl ving hghie imivent-pdrteFig. EBeimni armapertat isspexplranatncry vi ew
of the operation of containing the mcro-plate in the mcro-plate supplying
and contahBahgiappasppHsasceordeagrd dndenbodi Matodimdnt hel igtventieon.
Fig.24 is an operation explanatory view of the operation of containing the
m cro- pl at@ehBibRe m cro-plate supplying and containing apparatus according
to Enbodinment 1 of the invention. Fig.25 is a side view of an essenti al

portion of @ pig 16 is an operation explanatory view of the operation
of supplying the micro~plate in the micro-plate suppliying and
containing apparatus accoerding tc Embodiment 1 of the
invention.

Fig.17 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 c¢f the
invention.

Fig.18 is an operation explanatory view of the cperation
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 tco 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



m cro-pl ate supplyi ng and cont ai ni ng apparatus according to

vi ews of total eratlon e morkl g appar at us accor

of the |n entlon 4 is.a_side_view esse

mi cr o- pl &t € LHEhiRA ]Hgtgﬁdn%%ﬁ?apg?ﬁale%kenucro SraLels Ppl
containing apparatus according to Embodiment 1

invention.

Enbodi nent 2 of
the invention. Fig.26 is an operation explanatory view of operation of
supplying a micro-plate in the mcro-plate supplying and containing
apparatus according to Enbodinment 2 of the invention. Fig.27 is an
operation explanatory view of the operation of supplying the mcro-plate in
the mcro-plate supplying and containing apparatus accordi ng to Enbodi nent
2 of the 14 invention. Fig.28 is an operation explanatory view of
operation of containing a mcro-plate in the mcro-plate supplying and

cont ai ni of cappariatiusy abeanteng-pbaBabodihemi@rofpldiee suppdntimananki g. 29 is
an operation explanatory view of the operation of containing the
m cro- pl adethinihe Mgrorptat e sepprying and myddindntg appafat theaccor di ng
to Enbodiment 2 of the invention. <BEST MODE FOR CARRYI NG QUT THE
| NVENTI ONzyefEmRdi nent 1) Fig.l is a front view of a working apparatus of
Enbodi nent 1 of the invention, Fig.2 is a side view of the working

appar atus  of rﬁngné?ﬁ%ﬂépfoﬁ% LiQho R 9434 c!)fq:g}é' %Tp%%a 1%

ti.on of
ying an

of th

anat ory
odi ment 1

&

e

Fig.23 is an operation explanatory view of the operation

of containing the micro-plate in the micreo-plate supplying and

containing apparatus according to Embodiment 1

invention.

of the

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

invention.

of the

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 is an operation explanatory view of operation of

supplying a micro-plate in the micro-plate supplying and

containing apparatus according to Embodiment 2

invention.

of the

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



apparatus according to Enbodinment 1 of the invention, Fig.5 Fig.6, Fig.7,
Fig.8 are partial sectional views of the mcro-plate supplying and
cont ai ni ng apparatus according to Enbodinent 1 of the invention, Fig.9 is a
bl ock di agram showing a constitution of a control system of the working
apparatus according to Enbodinment 1 of the invention, Fig.10, Fig.11,
Fig.12, Fig.13, Fig.14, Fig.15, Fig.16, Fig.17, Fig.1B are 15 operation
expl anatory views of operation of supplying a mcro-plate in the

m cro-pl ate supplying and containing apparatus according to Enbodi nent 1 of
the i nvehbventiand Fig. 19, Fig.20, Fig.21, Fig.22, Fig.23, Fig.24 are
operation explanatory views of mcro-plate containing operation of the

m cro-pl ate suppyy?dgianct epetraitiiongerppanatasyactew d heparatbirbodifment 1 of
the invention. First, a total constitution of a working apparatus will be
eXp|a'neéohﬂaiﬁiﬁ?eﬁpﬁdék&aﬁﬂéteFﬁﬁ-%heT&ﬁdMHJﬁIEteaEﬁQﬁQ&Hﬁ?l%p@IOVIQGd
with a function of executing various processings of a dividedly injecting
pr ocessi L njecti di i pegci ; reagent and from
R g A R L S B
pIuraIitxngfn§§I£s for containing a liquid. As shown by Fig.l, the working
appar at us ST GORSt ruct ed by a constitution of attaching mcro-plate

| yi d gont aj ni 1A 1B to both si f ki
Sppar At Us 5 1 of “8af Py g oUbr AL L AR TRALT b dd Ob} BECT REET TSN

m cro-pl ate sugpj i ng and contai ni ng apparatus 1A,
of containing the micro-platé in the micro-plate supplying and

containing apparatus according to Embodiment 2 of the

invention.

<BEST MODE FOR CARRYING CUT 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.B are partial secticnal views of the
micro-plate supplying and containing apparatus according to
Embodiment 1 of the invention, Fig.2 is a block diagram showing
a constitution of a control system of the working apparatus
according tc Embodiment 1 of the invention, Fig.1l0, Fig.ll,

Fig.12, Fig.13, Fig.14, Fig.l5, Fig.ie, Fig.l7, Fig.1l8 are
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1B are provided with a function of supplying a mcro-plate 10 (refer to
Fig.2) constituting a processing object to the working apparatus 5 and
recovering and containing the mcro-plate 10 processed by the working
apparatus 5. The mcro-plate supplying and containing apparatus | A 1B are
constituted by a structure of being symetric with each other relative to
the 16 working apparatus 5, the mcro-plate 10 supplied fromthe

m cro-pl ate supplying and containing apparatus 1A can be supplied by the

m cro-pl ate supplying and containi ng apparatus 18, and contrary thereto,

the m crgsdl At 0esipphia@d i 0Pl éhe JH ChRePhat BnSUPP! WRg 1376 oAt ai ni ng
apparatus 1B can be contained by the mcro-plate supplying and contai ni ng

PP At U il NALUT 3kl Venbn el 0 L Dor it il ALy SURRL VEBGeand;pgont al i ng

appar at us having such a constitution, e function of “supplying
caser | PR o raPe P B PR g S A R e Beear 2o fe eER T A8 et on as
m cro-pl ate supplyjng_ apparatus_or m.craq-plate caontaining apparatus.
Furt her ,Fi%he? @nbotit freht - cofisti-tat es “dl¥ -jrectf W 4 nd%% o- pPafethaling a lid
in a state of being nounted with a lid 10b at an upper face thereof as
shown byerpipnaigng wirwshick suisitar®late copdarnéng- pberes oo afetBeacked in
a state of covering an wupper face of a well by the lid 10b and separated
i ndi vi duaeldyo-laone asgbtpbkeny stad ecoiNag lmahy yapphrahusr eepbatdengOton a state
Embodiment 1 of the invention.
First, a 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 wvarious
processings 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 1s 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 processingobject 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 cther relative to the
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of renoving the Iid 10b may constitute a supplying or containing object.
The m cro-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 17 pluralities of the mcro-plates
respectively in the stacked state in series in an up and down direction and
there a plate take out and take in nmechanism4 is arranged at a m ddl e of
the first stock portion 2 and the second stock portion 3. Further, the
wor ki ng apparatus 5 is constituted by a structure of nounting a processing

appar at Ug, 6k fh§VEppaPasasoa, aitk ani 81&L91 Pt At € oCaiupd NG dTeshani sAR9 for
carrying the nicro-plate 10 to a working unit 6a i s arranged above the base

. . . arL ) o . ha

arr angod e ¢ aB R f ¢ B R Y A B A B e s R B sm o
d th ' - pl at I yi t hani. 7 [ .and_del i th

i or o- pl StRP A6EBATERR i Pt SREPTU RERS S08 T DI ARRR S Aoand t he

m cro-plate carrying mechasnism9 by a support table 8 capable of noving

forwar @ Ghd ATEaFRBFAaFR THEX S hor | ZBPAC B PG PRV ha W65 S8 down,

That is, the mcro-plate carrying nechanism 7 advances the support table 8
into thetpfaeertake cuPrdydntakandncrathinism ARRAME SpdséBorcan bewer side
of the mcro-plate 10 constituting a take out object and successively noves
up t he scppbainedblyet8e tnd csoppdat et hepp Iviorgaphaten i) fromeapbowtnssi de
1A.
Naturally, 1in using the micro-plate supplying and
containing apparatus 1A, 1B having such a constitution, only
the function of supplying or 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 1lid
10b at anupper face thereof as shown by Fig.18 as themicro-plate
10, the micro-plates 10 are stacked in a state of covering an
upper face of a well by the 1lid 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

17



e e s e et s it b et b 5

Further, by noving rearward the support table 8 fromthe plate take out and
take in nechanism4 to nove downward, the mcro-plate 10 taken out fromthe
pl ate take out and take in mechanism4 is delivered to the mcro-plate
carrying mechanism 18 9. Further, by nmaking the mcro-plate carrying out
mechani sm 7 execute operation in an order reverse to the above-descri bed,
the mcro-plate 10 received fromthe mcro-plate carrying nechasnism9 can
be delivered to the plate take out and take in mechanism4. As shown by
Fig.2, a first support nenber 11 capable of opening and closing by an

openi ng phdralldsiieg wEChar shcrorpititenseddspleert,ivied yoriovitded stta ckddower
portion of the first stock portion 2. The first support nenber 11 can

support gtaRkuial kkyiek theammg anpl abas 49reentishngddithéhe 4 iglsitest ock
portion 2 in a stacked state and rel ease support of the mcro-plates 10 to

pass in agpup,apd;down, i &ﬁgﬁ%@@%nmd@%rgpfgngéatﬁ-lm@aalies@ftmfefi rst

stock portion 1s constructe constitution of including a support

rel ease nj r hangi t e first .support 11 into
a state r%g[%g%eiéﬁg]c%ﬁ)a%ﬁ%l%ogs%%%%rhtse %%goﬁnécsiégqcpl{ gfjgtj%_% ?’he Fsecone ‘st ock
portion having a | ong vertical. | ength rranged.on the | ower side of the
first stgéﬁ dﬂ?fk%%gzagﬁa§é Pésfii%stﬁgnﬁglgﬁgggoﬁﬁfd?réEFPS Ure &nstitut ed
by a structure of capable of guiding and containing the mcro-plates 10 in

the stafREHENS & YT aCHF ALRIJEPPCERGNS: ¢5t RPEYPNG RATR AenbEfd3s

arranged in the up and down direction, and is provided with a
micro-plate carrying mechanism 9 for carrying the micro-plate

10 to a working unit 6a is arranged above the base 5a in a
horizontal direction.

Micro-plate carrying out mechanisms 7 are arranged at two
left and right 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 capable 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 ocbject
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 cut from the plate take out and take in

mechanism 4 is delivered to the micro-plate carrying mechanism

18



second support nenber 12 for supporting the plurality of mcro-plates 10 in
the stacked state at inside of the second stock portion 3. 19 The second
support nenber 12 is guided in the up and dowmn direction by a guide 15 via
a noving up and down nmenber 13. The noving up and down mechanism 14 is
constructed by a constitution of aligning a belt 16 expanded by two up and
down pulleys 17 to be able to travel in the up and down direction by a
pulley 19 coupled to a rotating shaft of a notor 18 and coupling the
moving up and down nmenber 13 to the belt 16. By driving to rotate the notor
18, the SecondtEgppoby mekbed e ims aid-wd e cAnVE Ingporhdneedpnv$@m t he
nmovi ng up and down nenber 13 and is noved up and down along with the

m cr o- pl’akescl@ei op¢ het stackednsiaier revpport ted the albouppeéestackether eof . A
hei ght |l evel L1 of a |lower end portion of the first support nenber 11

becones hsupperb-peuek b frscd Oekd ngrémd theuppaiid-ng dthe shetgipyate 10 at
a |l owernost stage of the mcro-plate 10 in the stacked state contained in

the fi rsfaeéﬁé)%ﬁsnw td D e [Afierded 1@ 2nkopkhRg FBRRESuE! anghpuRei N
Fig.4). Further, a height level L2 shown in Fig.2 constitutes a

m cro-pl gl &, eaLLy: Qitgl evel L2 for carrying out the mcro-plate 10 at a
upper nost stage of the mcro-plate 10 in the stacked state stocked at the

the. i or o- pl S0k STRER Pneadl ar of  TFES b HiRtr ol ad ke A ene. support

table 8 é’ﬂé’ﬂr‘f‘gedagtd tc eosniincgr O}BB' aatne &%rrl%/nc?ugn chaonsiisnra mechanism,
mentioned later, is provided at a lower portion of the first
stock portion 2. The first support member 11 can support a
plurality of the micro-plates 10 contained in the first stock
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 inciuding 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 memkber 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 seccnd

stock portion 3.
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7 to a space between L1 through L2. The mcro-plate carry out nechanism?7
and a grasp nechanism mcro-plate separating neans, 20 nentioned |ater,
constitute mcro-plate carrying neans for <carrying the mcro-plate 10

di sposed at the mcro-plate carry out level L2 of the second stock portion
3 to outside and receiving to deliver the mcro-plate 10 to the second
support nenber 12 from outside. Next, an explanation will be given of a
total operation of supplying and containing a mcro-plate carried out at
the working apparatus 5 in reference to Fig.3. Rectangular franes 1A, 1B
shown on bot h Bhelesasind seprorki hgrhpparatgsysided HirgtBe ppsyeddowal y show
stock portions provided at the mcro-plate supplying and containing

appar at uditActiBn Mhat qusde tlHevsbox knovport uprenddolwn sexbast¥iict §theby a
constitution of arranging the first stock portions 2 having a | ong vertical

| engt h fapvisgnimeAbdpbiheephahakntysd 0k dB10d 0t ed €5 yv1D constte vstiagked state
and the second stock portions 3 having a long vertical length arranged on a

| over side of ithenki hsbe 5t OLK POFAARNS 1By IthS QI &hd Idbulrh§uin And 1gown
di rection. Aslg':sjhorvlvlzﬁI by Ie:i g.3(a€§)%5the fik%ét stogk portion %of e?r}(ej

7 Sro.5! ShepR Ly 0 e otk aonaRer b LA LIPS e, Pt
oD ey ML, O I REAALSD ol BU LRI L0 A AL A0, poced
107 to i e e At oo 081 ¢ Sl e I PG St AgKeT (TBTRer LAY ¢ o

the motor 18, the second support member 12 is driven to move

up and down via the moving up and down member 13 and is moved

up and down along with the micro-plates 10 in the stacked state

supported at an upper face 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-plate 10 in the stacked state contained in the first stock
portion 2 (referred to a locking member lla shown in Fig.4).
Further, a height level 12 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, operation cof 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,
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nmounted to the first stock portion 2 is noved to the second stock 21
portion 3 in the stacked state by a mcro-plate noving up and down neans,
mentioned later. Further, the mcro-plate 10* at the uppernost stage is

di sposed at the mcro-plate carry out level L2 by noving up and down the
stacked nenber [10] in the second stock portion 3 and the mcro-plate 10*
is taken out by the mcro-plate carrying out nechanism 7 shown in Fig.1.
That is, there is constructed a constitution having the m cro-plate noving
up and down neans for noving down the plurality of mcro-plates 10 stocked
at the mMensionedckaperii eAn2tisusy iy corivd adec ok Bilgtk poRR$ 0ACB and

di sposing the mcro-plate 10* at the uppernost stage in the plurality of

m cr o- pl @ esy iy dthd e arced-aflealé daspysag autthd enelrobplsde abrtlye second
stock portion 3. As shown by Fig.3b, the taken-out mcro-plate 10 is

carri ed &9t abe0plr aki nE pasd tsOCohy thecwopbirigounit @ dytshee aharo-plate
carrying nmechanism9, where predeterm ned processing operation of dividedly

i nj ecti ngo@s PELS§I 11 1 itRE thiek@ikbsoCBLELRt OWo nd Recwpikkgpdhkt 6a. The
mcro-plate 10 finished with the processing operation is carried to a right

si de agq&gmpgrtf? g}gﬁoégtgigegarrying mechanism9 and is delivered to the
m cr o-pl ate supplyl ng and containing apparatus 1B by the mcro-plate

i i , | i d. i - pl [ iyvel k
Co the fi st TEREK FoPRIR IS tOPT K RPoT T4t & Sab bty P RgOAaS S8 ht ol ni ng

r 1B fr he | r_side an iy :
appar at USe suppf{ﬂggeang\,\éeontsagr?lr?g da ?nslcsrog—vglabele carried out at the

working apparatus 5 in reference to Fig.3. Rectangular frames
1A, 1B shown con both sides of the working apparatus 5 in Fig.3
respectively show stock portions provided at the micro-plate
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 contalning 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. Pirst, the stacked member [10]

mounted to the first stock portion 2 is moved to the second steck
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22 Fig.3(c), all the mcro- plates 10 of the stacked nenber [10] are
contained at the first stock portion 2 to finish one processing. In this
case, the mcro-plate 10* disposed at the uppernost stage in a state of
being mounted to the first stock portion 2 of the mcro-plate supplying and
containing apparatus 1A is simlarly disposed at the uppernost stage even
in a state of being contained in the first stock portion 2 of the

m cro-pl ate supplying and containing apparatus 1B. Further, thereafter, in
executing a successive processing, in the mcro-plate supplying and

cont ai niprrt appat atrusheBsteh&edt atked e rbavi Jrioipe liad enmowed ndowy Brdm t he
first stock portion 2 to the second stock portion 3, the mcro-plate 10 of
t he uppedomstnsiage nsnisiondédrlytdrsposed at the mcro-plate carry out

| evel L2 and is taken out by the mcro-plate carrying out nmechanism?7.

Further, the miftioep atres idrso-gslrated ¢+ atthehwotkpagmuBitt sGagbyikhe
m cro-plate carrying mechanism9 to execute a predetermned processing

oper at i of spHSEQ A Bhe rﬁ?éfdneﬂlét)e the-ry ehe- m@ép Lzsgpaﬁakmgg paggnt ai ni ng
apparatus |'A and is successively contained simlarly at the flrst stock

portion g.of e St@& e REALE YRR ylﬁQh%”geEBQB%ﬂ%EErﬁ}P%%f at e carryi ng

Furt her, althou it he exa | € shown in

?3&{'?82%%%%%' RhBL BT 2% B S bRt SR TRy BB Rtz ea to
the m Cro glmec%anlsm 7 shown in Fig.1l. That is, there is constructed
a constitution having the micro-plate moving up and down means
for moving down the plurality of micro-plates 10 stocked at the
first stock portion 2 to move to the second stock portion 3 and
disposing the micro-plate 10%* at the uppermost stage in the
plurality of micro-plates 10 at the micro-plate carrying out
level L2 set at the second stock pcrtion 3.

As shown by Fig.3b, the taken-out micro-plate 10 is
carried to an operating position by the working unit 6a by the
micro-plate carrying mechanism 2, 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 micreo-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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suppl ying and contai ni ng apparatus 1A, 1B, explained bel ow. Further,

al though the mcro-plate 10 is carried to the working wunit 6a via the

m cro-plate carrying mechanism9, the mcro-plate 10 may be carried
directly to the operating position by the working unit 6a by the

m cro-plate carrying mechanism 7. Next, an explanation will be given of
detailed structures of the mcro-plate supplying and containi ng apparat us
|A, 1B in reference to Fig. 4 through Fig. 8. Fig.5 Fig.6, Fig.7, Fig.8
respectively show A-A section, B-B section, CC section, DD section of
Fig.4. F¥st3 (@ sextl diwd msihape ofattdre ¥4 oft téeoskacked: nenb2rwillP]lbe
explained in reference to Fig.7. As shown by Fig.7, the first stock portion
2 is constet ubadabyed stir ucherr éiret artrcarigi morf teme2pltat eBicsh2dnen the up
and down direction by an arrangenent of surrounding the mcro-plate 10 from
Surroundp ngSe b HitdI eardicheet £o8s, | thlmraoHpawtef 10Reli shes«ed pltatBel0, and
the mcro-plate 10 can be nounted to and taken out from an inner portion

thereof fgomaofaca Qb i 8 stdee df ;%;‘e%&.} Rodhtay rErkle -fiWdt Brdickecti on
restricting guide nenbers 2a, charging direction position restricting guide

et P L% FERE Bk b AP PSS B0 Bppether e 1

et B AP 1L LA, A R p AR ke e RO L | D

a structg%esgiggtggg%ggnggCQ%Pi%Hg first stock portion 2 of the
micro-plate supplying and containing apparatus 1B.

Further, thereafter, in executing a successive
processing, in the micro-plate supplying and containing
apparatus 1B, the stacked 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 1is 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 shcwn 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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el enents, explained below, to support colum nenbers 4a arranged at four
corners thereof (refer to Fig.8) . In the support columm nenbers 4a, two
pi ece thereof opposed to each other in X direction are connected by
connecting franes 4b at upper portions thereof and connecting frames 4d at
| ower portions thereof respectively in horizontal direction (refer to
Fig.5), and two pieces thereof opposed to each other inY direction are
connected by a connecting frame 4c arranged in Y direction (refer to
Fig.4). First, the first support nenber 11 will be explained. In Fig.8 a
pair of seplvisy suppochtaenbegsappaaneuar iAngéd,t expbeioppobedowo each
other on inner sides in Y direction of the support colum nenbers 4a. The
support Eofuhar reditetiodsh ithe hixedlplattachdd veikhiadbradket wad2kdnd at the
bracket 22, the first support nenber 11 is axially supported by a

hor i Zont &hs £ SURPONE: Pi An20 kA che- padect ozherpbhe tn@édhé&ﬁtsr@r O;U,nd thize support
pin 20. As shown by Fig.4, Fig.5, the first support nenber is a nmenber

havi ng ami&?aegkaks 19306 1 éQP?FQd'dgrgétﬁ'yaﬂ& t%do | ng "l@%ﬁ%@‘itﬁ%“ on of

the first support nenber” 11 Is provi a projected

inan in i d irection. -The |l ckln i nner
side dir XtF%ﬁ @Rfk%P%d%pl s%?23 rlng%ff materpg é %%C n'éLSsupport

col um qenber 4a and a back face of the first support nenber 11 and the
pair of I'ocking nenbers |l a opposed to each other are opened 25 and closed

in the formof being pivoted around the support pins 20.
Next, an explanation will be given of detailed structures

of the micro-plate supplying and containing apparatus 1A, 1B
in reference to Fig.4 through ¥ig.8. Fig.5, Fig.6, Fig.7, Fig.8
respectively show A-A section, B-B section, C-C section, D-D
section of Fig.4. First, a sectional shape of the first stock
portion 2 will be explained in reference to Fig.7. As shown
by Fig.7, the first stockportion 2 is constituted by a structure
of arranging frame plates 2c¢, 2d in the up and down direction
by an arrangement of surrounding 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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As shown by Fig.6, the connecting frane 4b is arranged wth a support

rel ease actuator 23 for bringing a rod 23a into contact with the upper
portion of the first support nenber 11, and by projecting the rod 23a, the
| ocki ng menber 1la is noved in an outer side direction against 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
menber 11 is pressed to the rod 23a by the urge force of the conpression
spring 21 and the first support nmenber 11 is brought into an erected

attit udelegbashown by s 8l tuted bygckitAgcherber? al hachrngmssdranie st acked
menber [10] contained in the first stock portion 2 by locking a | ower face
of the wilemenplsat eetflakoethdrgldwy, ptoj evippari heolotn?3aembaesstécked
menber [10] in the first stock portion 2 can be noved to the second stock

portion JreAnilee lxnwefost deobye r®Vingrébe |(eeking taerrier. 8)l.l a o de outer
side against the urge force of the conpression spring 21. Therefore, the

suppor t rsekee%% LYo hegBeraons! i wae{elecéue@@féof%ﬁﬁé@emaéﬂam for
changing the state of the first support menber 11 into a state in which the

m o1 0- Pl Btse1016aRnal e SPROLL atdmyfBuiidhiety LBRRECPLAE RSl the | ocking

nmenber s posed to eac are nmade"to constitdte taper aces upper
26 S|des of mhlch &l &, harrouer t han, | ower kdes t.her eaof , %5 % the
rom

m cro- pl &F€°10 Al pass bEEPS (ML 1 TYEpeEE SR BGAEISn " | over

si de. Th%%ffions %ﬁeﬁg%f”E%EBe %?% 1 Oldlsggfggntal direction (refer

to Fig.5), and two pieces thereof opposed to each other in Y
direction are connected by a connecting frame 4c arranged in
Y direction (refer to Fig.4).

First, the first support member 11 will be explained. 1In
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 a 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 1lla is urged in the inner side direction by
a compressicn 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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e i o

on the lower side of the first support nmenber 11 is pressed up to the upper
side, the mcro-plate 10 is brought into contact wth the | ocking nenber
lla to press to expand the | ocking nenber |Ila against the urge force of the
conpression spring 21. Thereby, the mcro-plate 10 is noved to the upper
side of the |ocking nmenber Ila. Further, by noving the | ocking nenbers Ila
to the inner sides by the conpression springs 21 to close the |ocking
menbers ||l a opposed to each other, the lower face of the mcro-plate 10 is
| ocked by upper faces of the locking nenbers Ila. In this way, the

m cro- pl areé clepsfil én Fle tfakanofibe irgmisintsidareshdbeh P anft ®inke first
stock portion 2 to contain (refer to Fig.29). At this occasion, the
above-des@éri bed operation can be carried out even in a state in which a
plurality of mcro-plates 10 have already been contained in the first stock
portion, thereky,slkden Merra-qlat ehe Honsldcti nay €riaalkedf temaeuksiggdel can be
pressed up fromthe lower side into the first stock portion 2 to be

successi yety a GpRINede1Ma%E, adtABEDNAN SRS peiagRHATathed M3 anpbat e 10
wi Il be explained. The grasping nechanismis provided with the function of

pr essi ngcenggeﬁm;j{ligb@eggﬁgggt? rgofgﬁsnf@f%h%f £1 D8t éﬂ@&f@'nﬁénﬁa&’ilét the

upper nost stage 7 mcro-plate carry out level L2 in the

second sgﬁgﬁ?ip%rftéjoe{;:%&gdltﬂe@?d%35 918, 1%%:k§n§hﬂ§ﬂ%égelf%dﬂﬂ'%o§r% port

colum ne e ral 4°1's arrange p and down direction

and a S|£962u3503{é9agk Jiéffgkéfbﬁh%gggkg%I&ﬂ'u%éei cﬁ%%?lgg the
compression coil spring 21. In a state in which the rod 23a
is brought into a retracted state, the upper portion of the first
support member 11 is pressed to the rod 23a by the urge force
of the compression spring 21 and the first support member 11
is brought into an erected attitude, as shown by Fig.8, the
locking member 1la can support the stacked member [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 porticn 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 suppecrt release mechanism for changing the state
of the first support member 11 intc 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

26



to a connecting nmenber 26. The connecting nenber 26 is a frame nenber
substantially in a gate-like shape and an extended portion 26a constituted
by extending the connecting nmenber 26 in X direction is fixedly attached
with a graspi ng nenber opening/closing actuator 28. As shown by Fig. 6, a
rod of the grasping nmenber opening/closing actuator 28 is coupled with a
graspi ng nenber 30 via a vertical arm?29 in a shape of a vertical plate. By
driving the grasping nenber opening/closing actuator 28 in a state in which
the grasp menber 30 coincides with a height |evel of the mcro-plate 10*

at the uppeerost wbtiageant naw wsteac kbdnnbnber JiklHs shppectfedtbgreblie second
support nenber 12, the grasping nenber 30 is pressed to a side face of the
m cro- pl ehe d¥rd-plgitas A & hannber papkatieto ltHe (friefetr stteodd gport8)on 2That is,
the grasping nenber 30 and the grasping nenber opening/closing actuator 28

constit UfLoR tH aSPRERG TRChanhem {9] WHAsEhadnt beo g5 BsPL NG BBRBEEe3d0 to the
side face of the mcro-plate 10* at the uppernost stage di sposed at the

i or 0 pl g & AN, QUL LRVt {i% YA UrASRLRe LThehBeP! £ & s Hsstheugonnect i ng

menber 26 is coupled to aro a ~grasping ne ving up and down

act vator 27, L 40980 0 an, 26, | aper cpLde 06 LN.comecting Leaye de in

verti cal . extracting an éfracting t . rirving the
oreSP! 19, FRTOET JRML 09 00200 POND Schuctor 2l e COMPEL) g egber 26
actuat Orl%g’aga:\{gétt:i’ggela Sggzez%o?gg g]t:]etgéa(s: Iinggession spring 21.
Thereby, the micro-plate 10 is moved tc the upper side
of the locking member 1la. Further, by moving the locking
members lla to the inner sides by the compression springs 21
to close the locking members 1ia opposed to each other, the lower
face of themicro-plate 10 is locked by upper faces of the locking
members 1lla. 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 occasicn, the
above-described coperation 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 lcwer
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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menber 30. That is, the grasping nenber noving up and dowmn actuator 27, the
guide rail 24, the slider 25 and the connecting nenber 26 constitute a
graspi ng nmenber noving up and down nechanism By noving up the grasping
menber noving up and down actuator 27 in a state of grasping the

m cro-plate 10* by the grasping nenber 30, the grasping nenber 30 grasping
the mcro-plate 10* is noved in a direction of being renbote from the
stacked nenber [10] supported by the second support nenber 12, thereby, the
m cro-plate 10* at the uppernost stage is separated fromthe mcro-plate 10
at a sucmésspbvplstagearrThewleflmwsl fi2e igr BBpi PecrrdbrrooWany ign a&nd down
mechani sm for noving up and down the grasping nenber 30 constitutes

m cro- pl ahersgpay aFiggs peahsa f ©ids eparatd g Heheuppora- plodten] Gfemkatr t he
uppernost stage fromthe mcro-plate 10 at the successive stage by

rel atively, mviigdeheasecondi s uppestgd@ ert ik 1anhrid)lowsy ASRida inpnber 30
graspi ng t he mcro-plate 10 in directions of being renote fromeach ot her.

Furt her, .| raer e W =P ; 1h st age,
i nst ead SPaﬁgfﬂﬁékﬁgZ?hgfégggﬁgﬁﬁjﬁgﬁ%gﬁ %%éq§%Ld?§§ﬁ}ng4t eQ%{ rg%%late 10,

t he seco%g augggh%cqggge&e%%ega%G be noved down along with the stacked
] "at e Su

menber | . cessive St'age or | ower by driving the nmoving up and

down,, rechan S L4, L3 SABior 95,2 4B B0 SoM IR o, 12

separateqnb% BQ%egﬁﬁﬁg'Eﬂgég and an extended portion 26a constituted
by extending the connecting member 26 in X direction is fixedly
attached with a grasping member opening/closing actuator 28,
As shown by Fig.6, a rod of the grasping member opening/closing
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] supported 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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separating nmeans i s supported by the support table 8 of the mcro-plate
carrying out nmechanism7 and is carried out to outside of the plate take
out and take in nechanism 4. Therefore, the mcro-plate carrying out
mechani sm 7 constitutes mcro-plate carrying out neans for carrying out the
mcro-plate 10* at the uppernost stage separated by the above-descri bed

m cro-pl ate separating neans. Further, the mcro-plate separating neans is
constructed by a constitution having the support table 8 for supporting the
m cro-plate 10* at the uppernost stage by advancing to between the

m cro-pl ateetFidd off hdeuppaneastingt dgemseparizt ed viey ttikva Inactdtplkdat e
separating neans and the mcro-plate 10 at the successive stage. In Fig.6,

an UPperB?%@&r@ctﬁh@ seanectig ffAiBe4thd 3720y argedny tHe grihisiing member
openi ng/ cl osing actuator 38 in a horizontal attitude, and a rod of the

Fixing npobet @&@ﬂﬁg%ﬁ'&%&%vﬁ?té@ﬁto@_éﬁ Ct‘PllléDE%@Lnfe%t%nfgj Ylch@erenmber 40

via a vertical arm39 1'n a shape of a vertical plate. By driving the fixing

nenber oggnggg/ﬁgﬁéﬁgﬁpgcgﬂgtQ%¥ﬁ$héﬂoggsg§§f%i @Pemhgéﬁkéiy%éfgéggbrnenber 40

is disposed at a | evel m-'cro-plate
successive to the.-mcro-plate 10* at__the.upperno st of the stacked
rorber [ 1870 Ba( R EF GRS BB G 2Phen Metid tBILr R FD APALTRS SEeeRiDhe ot age
are pressed b he fixing meppbers 40 to fix a position thereof (refer to
6. P18 RorReY pabi t1 BRAT o051 X ERC WRERSP HBOFETBepl BPY! Bd Ut tRe olfgper oot
stage is separated b{ t he graspi ng nmenber 30. Thereby,

actuator 27, the guide rail 24, the slider 25 and the connecting

member 26 constitute a grasping member moving up and down
mechanism.

By moving up the gdgrasping member moving up and down
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 doewn the grasping member 30 constitutes
micro-plate separating means for separating themicro-plate 10%
at the uppermost stage from the micro-plate 10 at the successive
stage by relatively moving the second support member 12 and the
grasping member 30 dgrasping the micrco-plate 10 in directions
of being remote from each other.

Further, in order tc separate the micro-plate 10% at the

uppermost stage, instead of moving up the grasping member 30
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there is prevented a drawback of a p05|t|onal shift or the like from being
brought about by making an attitude of the mcro-plate 10 at the successive
stage or lower unstable in the separating operation. That is, according to
t he enbodi nent, there is constructed a constitution having a fixing
mechani sm of tenporarily fixing the mcro-plate 10 at the successive stage
when the mcro-plate 10* at the uppernost stage is separated. Next, an
explanation will be given of upper face detecting neans for detecting the
upper face of the micro-plate 10* at the uppernost stage in the plurality
of m cr ogprerEng fhe Nisggoriddtgndle the seeond xRk MASweer 122mpK t he
stacked state in reference to Fig.5, Fig.8. In Fig.5 a side face of the
support lool nowenenbsin 4alodigs poddd bheasmb@mmdlomembstdéloﬂn & gth8) is
arranged with bearing nenbers 31la, 31b for axially supporting a shaft
menber 32ucoéas pbd ystadesbidabhyr Bhedshaihg orRebrROvIRAg appaadi dednwith a
contactor 33 in a direction of being extended to an inner side froma

posi ti onyekighti aRove. T he, healy BeseMAReMAlan@Nth Ak WRkinNgekBYAR sB4 i N a
direction of being 31 extended to an inner side froma position right above

the bearngruieabsns31b hocbe-pespectiyelycthyeflbyngttached to the shaft

menber 32. Bo the contactor 33 and e prvoting lever 34 are nade to

be turnabl e arqupddpe %ggﬁgcgsnpfétgé egpgyac&%w L e, wpoand down

di recti on. contact or noving ormerd and

o (A0 Lol S AT AP ol 8 1 (7o

micro-plate carrying out mechanism 7 and is carried out to
outside ¢f the plate take out and take inmechanism4. Therefore,
the micro-plate carrying out mechanism 7 constitutes
micro-plate carrying out means for carrying out the micro-plate
10* at the uppermost stadge 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 actuatcr 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. Bydriving
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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a side face of the pivoting lever 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 nenber 32 around an axis thereof. Thereby,
al so the contactor 33 is pivoted simlarly around the axis, a front end
portion thereof is extended to an upper side of the stacked nenber [10]
supported by the second support nenber 12 and the contactor 33 is nade to
nove forward to a position capable of being brought into contact with
contact with the mcro-plate 10. Further, when the second support menber 12
i s novedtlproupdeketHe aft at stagpsufiras FerdoofheHel gretRlptat et at the
upper nost stage is brought into contact with the contactor 33 to press down
t he uppethé apperamttt kéaghkadf thenbbacBediremgrasddd ], upobly sive denesct or 33
to slide to the upper side. A lower face of the connecting frane 4b on the
upper side e tthecshapiavenberat 32hd svardcanged withblycan reppee sisace bget ect i ng
sensor 35, and by advancing a detecting end portion 32a at an upper end of

the 32 shaftrigeRBemedddry 1@ €et eeki By pige o tiherapperrbase tdetecting
sensor 35, the upper face detecting sensor 35 detects the detecting end

portion @ga:lgfereby, it is detected that a height of the upper face of the
m cro-plate 10* at the uppernost stage reaches a previously set detecting

hei ght 1evel . The BeLectbnoibebanta LEKR! (s relabeditacl hourier apgl ate

carry out |eve con Ing to opera 0 noveé up an own t he
TOvi NG, URG 8060 9L SR DAL i FORSI S L 1y ReRELE A 1L ARS,
there is prevented a drawback of a positional shift or the like
from being brought about by making an attitude of the
micro-plate 10 at the successive stage or lower unstable in the
separating operation. That is, 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. 1In 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 ina direction of being

extended to an inner side froma position right above the bearing

member 3la and a pivoting lever 34 in a direction of being
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hei ght |l evel, the mcro-plate 10* at the uppernost stage constituting a
take out object is disposed at the mcro-plate carry out |level L2. Further,
the pivoting lever 34 is urged always in the clockw se direction by an urge
mechanism not illustrated, and the contactor 33 is disposed at a position
of not hanpering the mcro-plate 10 from noving up and down at nornmal tine
of not driving the contact noving forward and rearward actuator 36. That

is, according to the above-described constitution, the upper face detecting
means i s contact type detecting neans having the contactor 33 brought into
contact exténddée tupperinnatesidé firloe mbosaipbatel ot abdveheh& breadhat ype
detecting neans is constructed by a constitution of including the upper
face dehesbéng3siensorbdbréspedeiectiiyngikbdlyt hetaohtdctor tB3 shatfved to
be brought into contact with the upper face of the mcro-plate 10. Further,

as descripdgdetai®r, Hotroper ehé bt CaSF 3 PHhdt bRe c}iﬁfd‘ﬂﬁﬁ@'l}&ﬂixeﬂ(), t he
m cro-plate 10* at the uppernost stage is disposed at the mcro-plate carry

out |evel, L% ddab e e W aseiRG ?@%igﬂggﬁr};t i;hgfnbt@%eﬂé%&m g i@%@gni sm by

maki ng a controller 41, explained be nmovi ng up and down

mechani sy 14, by .const,i ing.a_reterence by the height position of the
second sg%pgp? Hén%8§ §§&§hgﬁ%?ﬁ§£§%per face detecting neans detects the

f f the.mcro-plate 10. Furth t face detect]
moans,  noncont AEET YR beli A TRARS Oh 3 PPEAET BR AYPU L RESRFda 1) ght

shiel ding type sensor conbined with a light emtting el ement
andrearward actuator 36 (also refer to Fig.4) coupled to a lower

face of the connecting frame 4b is brought into contact with
a side face of the pivoting lever 34. By projecting the rod
36a by driving the contactor moving forward and rearward
actuator 36, the pivoting lever 34 is 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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and a light receiving elenent or the Iike) may be used. However, the
mcro-plate is frequently made froma 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 neans of an optical
type. Therefore, as the upper detecting neans, contact type detecting neans
capable of firmy detecting the upper face regardless of the material of
the mcro-plate as shown in the enbodinment is preferable. Next, a
constitution of a control systemw || be explained in reference to Fig.9.
Furt her, shhétnimempay at2 s$oppl i ndeleewt impnrangeng fappas atppetAfat® are
provided with the sanme constitution, and in Fig.9, only the constitution of
the m cedetpkatagssppsyt 1§, atlde apricy Hhng dppartatis skAsos &b eartlestsshown. In
Fig.9, the controller 41 is a control apparatus provided to the working

appar at ugsha Hekeeentkokhiingoepeobat izpr, 34 of respective el ements of the
m cr o- pl ate supplying and containing apparatus 1A, 1B along with a

brocessing of TRERLH!! LAY S AARAIALE ik W Gbognlale OAL g ERchani sm o,

A hei ght detection processing unit 42, a mcro-plate supplying operation

34 how bocass Rger PR rEnel Folre dned, Chab RO s O Rl e R R ot o

t dt th troll 41, .| 18Y t trol . ' ,
nunber oPTEHAGHE Andck GPRERSLBH CEMPLKNESLS tn maldt Gif Wt M PRt e 10) of

the mcro-plate 10 constituting a gr ocessing object are _previously
inputted;evel is related to the micro-plate Cdarryout level L2, and by

controlling to operate to move up and down the moving up and
down mechanism 14 by constituting a reference by the detecting
height level, the micrc-plate 10* at the uppermost stage
constituting a take out cbject is disposed at the micro-plate
carry out level L2. Further, the pivcting lever 34 is urged
always in the clockwise direction by an urge mechanism, not
illustrated, and the contactor 33 is disposed at a pesition of
not hampering the micro-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 intc 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-pliate

10. Further, as described later, in operating to carry out the
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The hei ght detection processing unit processes to detect the height of the
m cro-plate 10 by the above-descri bed upper face detecting neans. That is,

t he second support nenber 12 is noved up by controlling the noving up and
down nmechanism 14 in a state of advancing the contactor 33 to the detecting
position by controlling the contactor noving forward and rearward actuator
36. Further, the upper face detecting sensor 35 detects that the upper face
of the mcro-plate 10* at the uppernost stage of the stacked nmenber [10]
hel d above the second support nenber 12 is brought into contact with the
cont act oricB3;paatiet he Hdiggmiqresindiade P* t e Her Mirbesupoy tStasithés 12 at
this occasion is outputted as the height of the upper face. The processing
of detectlisgoshe &kight niscrexerldtedyaarny ingt rectdlod.2 ,ofthatte imi, citbepl at e
suppl ying operation processing unit 43, 35 explained below, and a detecting
resul t igrasphag tdead tien hey Mgy ogphebengup 10l Opebst imak pigcassi ng
unit 43. The mcro-plate supplying operation processing unit 43 executes

the fol | owhPgo0peEal1 ORPNAGRINHE1 BY, CY 841 ithe: 1B inB0Nh HhdIRoaAd down
mechani sm 14, the support rel ease actuator 23, the grasping nenber

openi ng/ ﬁégl’ﬁggggﬁg@g%&o@%&%@@m ra%@iféé?eﬂ@é’%%f tHBVﬂé‘ﬂg}gtgpgﬁ tﬂ%‘gf‘

act uat or I X1 openi ng 0sSl ng "act uat or

m cro-pl at.e_carryi c L sSm That i.s, by controlljing the noving up
qf o sé’co%f?}ﬁp}g %%%er ZZ wlae%p%k%é up%:nerof age ﬁie.t%ctlﬁxg first

and down®InELRanTE ere I's execute atl anging t

t mber .11 int t at f._bei ble t t h ' - pl at
10"by. caPF§PagioheCoperar: BEGF SAPEcRinG o mGaATlore 10- =~ 1 TP ale

Further, as the upper face detecting means, noncontact
type detecting means (a reflection type sensor, a light
shielding type sensor combined with a light emitting element
and a light receiving element or the like) 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 of 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.92. 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 1s 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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the plurality of mcro-plates 10 supported by the support nmenber 11 to the
second support nenber 12 by noving up the second support nenber 12 and
controlling the support release actuator 23. Further, the mcro-plate
suppl yi ng operation processing unit 43 operates the support release
mechani sm and the nmoving up and down nmechani sm 14 to di spose the

m cro-plate 10* at the uppernost stage of the plurality of mcro-plates 10
to the mcro-plate carrying out level L2 by noving the plurality of

m cro-plates 10 which have been switched to nount by noving down the second
support YenBesrEZtige: helsebhd stfockhpomti®rr P hmee EowPrdalinichgabfle hei ght
position of the second support nenber 12 based on a result of detecting the
hei ght byon el hihghtapréetadets ngApr o ssilmgouniwi th2 by promtesailigngefhe novi ng
up and 36 down nechani sm 14. The m cro-pl ate containing operation
processitigntinb 1l #dg texemudrestd chopariatre-pd atentara vihe mechanplsat ©.10 which
has been carried in fromoutside to the plate take out and take in

mechani sm 4 bYAtlﬁ'@iﬁﬁﬁrQe_@éét@oﬁa’p&)ﬁh@gs@ﬂb eghanism 4 hiesb-pheckower side
into the first stock portion 2 by controlling the noving up and down

mechani sg%&ﬂgpgﬁg%g}@gn%e&ﬂ gl#niltp aRd t%f}ﬁ% AChYaLaLp2Zs et he

graspi ng nt ing/closi'ng actua 28 and the mcro-plate carrying
ot T B 1d o S SPLERSS LA o, 5081 AP TRk Ok A goesS! o
T P B ePoSS At ok Al 1 pLat 68 L0 JReo oy e 117t
the controller 41. In carrying out the control processings,
a number of sheets and a dimension {thickness dimension of
micro-plate 10) of themicro-plate 10 constituting a processing
object are previously inputted.
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 cperation processing unit 43,
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menber 12. The m cro-plate supplying and containing apparatus 1A, 1B are
constituted as described above, and in the follow ng, an explanation wll
be given of operation of supplying the mcro-plate for supplying the
mcro-plate 10 fromthe mcro-plate supplying and containing appraratus 1A,
1B to the working apparatus 5 in reference to Fig.10 through Fig.18. Fig.10
shows a state imedi ately after charging the stacked nenber [10] stacked
with the plurality of mcro-plates 10. At this occasion, the first support
menber 11 is brought into a supporting state capable of supporting the

m cro- pl axelaipednele tdie, |Bwkra tgtechingheeaéiol platansroi ied e oLt ommost
37 stage is locked by the | ocking nenber |Ila. At this occasion, the second
support meaberplatdi spppégdiog btherbhowen pirdeeissinr onghit 43nto a vacant state
in which the mcro-plate 10 is not supported. Successively, a control

instruction i SThésheerd+enatoesuh Ty ngl@ier St W mganeimad of pracessi ng
unit 43 to the noving up and down nechani sm 14. Thereby, as shown by

Fig. 11, oLbeusesaiith $URAGKL NEABEF adZoh $rmRuad His %? @&ptppcmmf t3leacked

menber [10] supported by the first support nenber fromthe ower side to

frove up HB?Ehgtﬁgf}? ﬁcgrq%ggulﬁtﬁgh]a%i%ﬁn the Wét%ﬁ% AHAG6d S c3eRA3t ed from

t he upper fac menber~ (la fo to mount the stacked
renver 1391 (e 3SEEY AR GTENDRC L8 Cuct et B, Shaun BP0 12
grasping member moving up and down actuator 27, the fixing
member opening/closing actuator 38 and themicro-plate carrying
out mechanism 7. That is, by controlling the moving up and down
mechanism 14, there is executed operation of changing the first
support member 11 into a state of being unable to support the
micro-plate 10 by carrying out operation of switching to mount
the pluralityof micro-plates 10 supported by 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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to the outer side by driving the support rel ease actuator 23 to bring about
a state in which the stacked nenber [10] cannot be supported by the first
support nenber 11. Successively, the second support nenber 12 is noved
down, the stacked menber [10] which has been switched to nount is noved to
the second stock portion 3, thereafter, the support rel ease actuator 23 is
stopped to operate and the state of the first support nenber 11 is
recovered to a state of capable of supporting the mcro-plate 10.
Thereafter, the height detection processing is executed by the height

det ect i odopnomesbingsmniléd .42. First, the 38 contactor 33 is advanced to the
detecting position and successively, search operation of noving up the
second suppor t Theamberod2] ate lawmtspiedcthd speakatied pubcedhengain et 44as shown
by Fig.13, the search operation is finished when the upper face detecting

sensor 3gxdetieetstd beedtatect b R@neRd nPeHd AR r32p 1Rk e MOWHIEH hesshaft menber
32 by bringing the upper face of the mcro-plate 10* at the uppernost stage

into cont.act v h h&orgoaﬁﬁgi&é 83 thYr thefe thacdebgct bag wasyl tiy s

at
transmtted to the mcro-plate supplying operation processing unit 43 to

recover h%chgﬁi%oﬁeﬁ§i ?ﬁgbﬁ%éégﬁfﬁ%gé%é’é?ﬂgﬁé‘p&&%’ .Ié?é’&{%{xi A 71%%%659 ng

unit 43. Sticcessi vely; i on he m'cro-pla at the
m Cro- ol 5P8 16765 PRACqr SEBi A nEhbRF SO AR U Hach (STHAAar o and
di mensi Or%hienrflc?\rrirrr?éiu%naglgihciig#r??nséschanism 14, the grasping member moving
up and down actuator 27, the grasping member opening/closing
actuator 28 and the micro-plate carrying out mechanism 7. That
is, the micro-plate containing operation processing unit 44
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.10 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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di nrension) of the mcro-plate 10 which have previously been inputted.
Further, as shown by Fig.14, the grasping nenber 30 is closed by driving

t he graspi ng nmenber opening/closing actuator 28, as shown by Fig.18(a), the
side face 10a of the mcro-plate 10* at the uppernost stage is grasped, the
m cro-plate 10 at the successive stage is grasped to fix by driving the
fixing menber opening/closing actuator 38 to escape the contactor 33 to the
normal position. Thereafter, as shown by Fig.15, the grasping nenber 30 is
noved up by driving the grasping nenber noving up and dowmn 39 actuator 27.
Ther eby, shagshosnl dyked ey &) Lockengi vevbprat da. 10t dghitsheagysdomst st age
is separated fromthe mcro-plates 10 at the successive stage and | ower.
Successi tkrkysetbadssppotrt trenloe 18 IS dihveometl ¢éro the $pace béteedrs t he

| ower face of the wuppernpost mcro-plate 10* and the upper face of the

m cro- pl Bteught 1ikeo Weeessitverstage wanidH kacl Qietotgcatref 10 hes mogr o-pl ate
10 i s supported by noving up the support table 8. Successively, the
nicro-plgﬁﬁpggtga.released from bei ng grasped by the grasping nenber 30 by
driving the grasping menber opening/closing actuator 28 and the mcro-plate

10 s carri ed sQUkoBY; JRYLNG TERLBC D the: AuppOnt 180 & RS ali0u by

Fig.16. Further, 't nenber 1S nove own an e mcro-plate 10
5 Lol 2Bt LLATLRS! N AL Dol 140, DRINEC 0, TIereal et g Shown
Lokl pieo Mol SRk Eon i Ay PSS PLET A0 S paged 2t the
successi #8VsHEgeP %! ey, Y Blg. 1,

the second support member 12 is moved up to support the stacked

member [10] supported by the first support member 11 from the

lower side to move up until the micro-plate 10 at the bottommost

stage is separated from the upper face of the locking member

lla 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 1la

to the outer side by driving the support release actuator 23

to bring about a state in which the stacked member [10] cannot

be supported by the first support member 11. Successively, the

second support member 12 is moved down, the stacked member [10]

which has been switched to mcunt 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 cf capable of supporting the

micro-plate 10,

Thereafter, the height detection processing is executed

by the height detection processing unit 42, First, the

38



di sposed at the position of grasping the mcro-plate 10 by the grasping
menber 30, that is, the mcro-plate carry level L2. Further, thereafter,
the operation returns to the state showmn in Fig.1l4 and thereafter,
operation simlar to the above-described is repeatedly executed. Further,
in stead of noving up the second support nmenber 12 based on di nension
information of the mcro-plate 10, the height detection processing by the
hei ght detection processing unit 42 may be executed at respective tinmes. 40
The above-described mcro-plate supplying operation is constituted by a
nmode i ncfodtagtarstep éf safvenrag t%Prﬁﬁ%ﬁ dehecplngalkesioroni @nel pl at es
10 supported by the first support nenber 11 to the second support nenber 12
by novi nguapeshévséygpntkastppeer atemrer £ IRy vingugptbé sdeond mgioplee tst at e of
the first support nenber 11 to the state in which the mcro-plate 10 cannot
be suppoméedebylopetalongspeedsuppoditr el ease. mnatkariadimers dALphoofh nmoving a
plurality of mcro-plates 10 which have been sw tched to nount by noving

down t hepgeepndh SURRRS & e ABARG pZat 1¢h tiREF SELOHNER SIHRGK tRenip®&r Fack step of
di sposing the mcro-plate 10* at the uppernost stage of the plurality of

i o7 0 pl 8LE8 cA0nkOsEOH 850PLBLESCRRE YA cd BYPled® div + £ANTIA] gt he

hei ght position e second support nenber , and a step of rying the

) ol _ ; i - . t | tside b
The' m or o843 PhePoRerc Shohdey Spontil AleRite Mind S iod s 28 of

detECtlnﬂiggg—plate 10* at the uppermost stage into contact with the

contactor 33. Further, the detecting result is transmitted to
the micro-plate supplying operation processing unit 43 to
recover to the processing by the micro-plate supply operation
processing unit 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/ciosing
actuator 28, as shown by Fig.18(a), the side face 10a of the
micro-plate 10* at the uppermost stage 1is grasped, the
micro-plate 10 at the successive stage is grasped to fix by
driving the fixing member opening/closing actuator 38 to 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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upper face of the mcro-plate 10* at the uppernost stage by the upper face
detecting neans after switching to nount the plurality of mcro-plates 10
to the second support nmenber 12, and the micro-plate 10* at the uppernost
stage is disposed at the mcro-plate carry out level L2 by controlling the
noving up and down nechani sm 14 by constituting the reference by the

hei ght position of the second support nenber 12 when the upper face of the
mcro-plate 10 is detected by the upper face 41 detecting neans. Next, an
explanation will be given of mcro-plates containing operation for

cont ai ni agtthtom 27 o- fltatrebthd agebhownday fHiom oL déhienmg crrepfliatst st op
portion 2 in reference to Fig.19 through Fig.24. In Fig.19, tw sheets of
the m crboplat ehel @ppkircbsttagtagkr adye et ednt@imeddeame clroelddtelsy t he

| ocking menber Ila at the first support nenber 11, and the second support

menber 120antdthéSPRIHING seadernnd0l @ier at Susicanrdiyedty, priedetigparted hei ght
positions. Successively, operation of containing a new mcro-plate is

started bynhBeg CONtRIVHNRG ORB! ahb 0fh M OGRISIG ¥Rkt 14deandacas, shawn by
Fig.20, the support table 8 supporting the mcro-plate 10 at the upper face

s advangﬁﬂegﬁogﬁtﬂ‘f@fﬁf}?ﬁ&% JRiC ax%&'%%rﬁ%ﬁ‘i@ﬂ’qﬂceléfa%}ge the %@qgﬁlesulopo”

menber 1 uccessive n the mcro-plate 10 I'S graspe e grasping
renber DGOy I8 GTERLIG TRLED, PR IALELES P AP R The
support ?%@R?%u%%ok egg%?%ogghgﬂﬂ§thesupporttableB. Successively,
the micro-plate 10 is released from being grasped by the
grasping member 30 by driving the grasping member
opening/closing actuator 28 and the micro—plate'lo is carried
out by moving rearward the support table 8 as shown 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 amount 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 i1s, the micro-plate carry level LZ.
Further, thereafter, the operation returns to the state shown
in Fig.1l4 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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m cro-plate 10* is rel eased from bei ng grasped by the grasping nenber 30
and the |lower face of the mcro-plate 10 is supported by the second support
menber 12. Thereby, the micro-plate 10 is delivered fromthe mcro-plate
carrying means to the second support nenber 12. Furthernore, the second
support nenber 12 is noved up, and as shown by Fig.22, the upper end
portion of the mcro-plate 42 10 is noved up along the taper face of the

| ocki ng menber 1la. Thereby, the | ocking nenber Ila is pressed to expand
the outer side, as shown by Fig.23, by noving the mcro-plate 10 to the
upper side of T@ﬁaﬁhﬁﬂérﬁf%ﬁﬁﬁ?ﬁdIN%SrQﬂHQaWGCﬁpﬁ@lﬁéﬁﬁeppﬁFétlp§ k8cover ed
to a position of capable of | ocking the ower face of the mcro-plate 10.
Successi gehytitststionn dynde. Lludinmw mgegowd shétcbaogntosmppokt nenber
12, the mcro-plate 10 is | ocked by the |ocking nenber Ila, and the

m cr o- pl Bhe plinsii idly basnimewd o beters 1dedumereted $ystuppdriest Byppbetf i r st
support nenber 11 along with the mcro-plates 10 which have al ready been

cont ai nedemdéatl 1 6 thieheeabnd euigsnrd Refbat arobp e rapupaine Beceperation is
constituted by a node of including a step of delivering the mcro-plate 10

to the sgeEpdreuURRRLLr MEIDE dide D )bﬂ'E%adQﬂﬂg}ﬂWea%%a%%rbf'@9e”?§@§t and a
step of supporting the mcro-plate 10 delivered fromthe mcro-plate

carryi ngigga?ﬁﬁb%%f%%%é SPRTREL n 1 1B (DY k98 rURph e SEE Al nRYPPOT

nmenber

be supported by operating the support release mechanism, a step
of moving a plurality of micro-plates 1C which have been
switched to mount by moving down the second support member 12
to the second stock portion 3, a step of disposing the
micro-plate 10* at the uppermost stage c¢of the plurality of
micro-plates 10 to the micro-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 1is detected by the upper face
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Fig.25 is a side view of an essential portion of a mcro-plate supplying
and contai ni ng apparatus according to Enbodinent 2 of the invention,

Fig.26, Fig.27 are operation explanatory views of operation of supplying a
mcro-plate in the mcro-plate supplying and containi ng apparatus accordi ng
43 to Enbodinment 2 of the invention and Fig.28, Fig.29 are operation

expl anatory views of operation of containing the mcro-plate in the

m cro-plate supplying and containing apparatus according to Embodi ment 2 of
the invention. Fig.25 shows a micro-plate take out and take in nechanism 4A
of the nﬁ@FBCEFBQemééﬁﬁalnlng and suppl ying apparatus according to

Enbodi nent 2. The mi cro-plate take out and take 1in nmechanismi4A s
constructed byNextonshi t expbanatiexclidilngoet lvé veachahi srhcao-grlagsisng t he
mcro-plate 10 fromthe plate take out and take in mechanism 4 according to
Enbodi meabntaikdntheoperat nbur of pf ateo g iyimg dite nedhami-gmatse | 4.0
constructed by a constitution of adding the grasping nmechani smof the

nicro-pl akeit@reka thenn enesphat ema ryhag fqlitstmE@h@%i pOrticaccordinng to
Enbodi ment 1. That is, Enbodinent 2 is constructed y a constitution of

provi di n9e§@§eﬂ€@59bn@1m@5\fﬁ§dﬂ Etig)e 247 crQ-plat eg 10tJec9 dife-td gro- pl ate
carrylng out neans. As Shown by Fig , a noving up and down drive portion

51 is ar ggggﬁﬁf@ﬂﬁﬁ@emb%&@%a FRYINGAEADa0k 29,30 GRRAREE 1 R IPVi NG

hori zont ection, and a horizont armb5 (IS couple to the

TOVE g U AP SO0 KL VELROLLT O St oA EODL: SOSbBPLIAGREL 11° iy zont 2l

armb52 i5s prOV|d

the second support member i2 and the grasping member 30 are at
standby at predetermined height positions.

Successively, operation of containing a new micro-plate
is started by the containing 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 themicro-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 1is moved up, the
micro-plate 10* is released from being grasped by the grasping
memnber 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

42



menber openi ng/ cl osi ng nmechani sm 53 and a grasping nenber 54 is nounted to
an openi ng/closing arm 53a of the graspi ng nenber opening/closing nmechani sm
53. The horizontal arm52 is noved up and down by driving the noving up and
down drive portion 51, 44 thereby, the grasping nenber 54 is noved up and
down. Therefore, the noving up and down drive portion 51 constitutes a
graspi ng nenber noving up and down nechani sm Further, the opening/closing
armb53a is eIongated or contracted in a horizontal direction by driving the
grasplng menber eni ng/ cl osi ng nechani sm 53, thereby, the micro-plate 10
can be §Paspaw ﬂlﬁeagpagptfh%gﬁﬁérﬁrerfm cfhie i kocking glamifng lanenber 54
and the graspi ng nenber openi ng/cl osi ng nechani sm 53 constitute a grasping
mechani sfheFegy 26, heéilg.c¥i rshoembper At & dire piresggol Yo expaLd ridigloater | n
Fig.26, the second support nenber 12 of the second stock portion 3 holds
the stackidepeapeshdvid]band o268, nbgr neplhayet A mi@atotihika kel Mustthet age is
grasped by the grasping nenber 54 of the mcro-plate carrying out nmechani sm

7A. Furtbﬁﬁerasp@él &fOfhe oIoé}E@c{nx@é@@ ates, 1Grat 1Reisif aReSewe 19kage s
fixed by t fixing menber 40 t he f|X|ng mechanismsimlar to that of

Enbodi meqt JdocNexted 39 §Wﬁ)’or{:'og gZpa}.t)fg JB QBQkEh@t End 0 diflr #aplate of

bei ng grasped by the grasping menmb I's noved up "to separate fromthe

m cro- pI e essi ve stage by driving the noving up and down
drive por%|8%85@&o%8t §HE%}§§O pl ate carrying out nmechanism 7A. That is,

Enbodi ment 2 Igugggggi%gied b show%?ﬂ§1ﬁw"(§h by moving down the

second support member 12, the micro-plate 10 is locked by the
locking member 1la, and the micro-plate 10 which has newly been
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 up 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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mcro-plate separating means is the grasping nmenmber noving up and down
mechani sm for noving up and down the grasping nenber 54 and the grasping
menber novi ng up and down nechanismis 45 provided to micro-plate carrying
means. Further, simlar to Enbodinent 1, there is constructed a
constitution of having the fixing mechanismfor tenpoprarily fixing the
mcro-plate 10 at a successive stage when the mcro-plate 10* at the
uppernost stage is separated. Next, operation of containing a mcro-plate
will be explained in reference to Fig.28, Fig.29. In Fig. 28, tw sheets
of the nter dmploaieert0 dhiodh bHawe iavesadpnbesrd c8havalhed Bre- 2hekdeat t he
first support nenber 11, and the mcro-plate 10 which newly constitutes a
cont ai ni ogepbfech kespianaiedyi wilkwst he opera:iplratef cabnyangiagt tieechani sm
7a in a state of being grasped by the grasping nmenber 54 on the | ower side

of the fhisto-puppertimemier dicrbupthee, sheplpes face ebnthendner o-pl ate
10 is supported by the second support menmber 12. Further, after supporting

the mcrg ?Béf‘é‘éuéoaQXOEB?ngeEQnﬁmﬁHH@fHéBt@”@?rtﬂg inbBgAbEro-plate 10 is
rel eased ron1be|ng grasped by the grasping nenber 54 and the mcro-plate

carrying out Qa@%%ﬂoﬂﬁa"gﬁégcg—agpfadcﬁngog%h&ﬁ %%i ?%9&”&1{’}6%&1 g8 Sim lar

to the operat|on own I n I men e mCcCro- ate 10 is
presseq 4o Ay L8, SSROID SURROT L MBIORT, 2, Lhe erecplalepf0 e mved 1o
menber | gg&:oﬂi%gbgo ]%nrgocﬂn%r?t ) at %lslelglg?grllafgte take out and take

in mechanism 4A is constructed by a constitution of excluding

the mechanismof grasping the micreo~plate 10 from the plate take

out and take in mechanism 4 according to Embodiment 1. Further,

a micro-plate carrying out mechanism 4A is constructed by a

congtituticn of adding the grasping mechanism of the

micro-plate 10 to the micro-plate carrying out mechanism 7

according to Embodiment 1. That is, 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 doewn 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 t¢ 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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in by the mcro-plate carrying out mechanism 7A are successively contained
at the first stock portion 2. 46 By the above-described constitution
explained in Enbodinments 1, 2, the mcro-plate supplying and containing
apparatus of the invention achieves an effect explained below. First, in
the mcro-plate supplying and containing apparatus 1A, 1B, by constituting
the stock portion of containing the mcro-plate 10 by arranging the first
stock portion 2, the second stock portion 3 having |long vertical |engths
capable of containing the mcro-plates in the stacked state in series in
the up dteORNYYy dhedtts eming Rerberpat i sreTerd praaed deppl-yi Rerafdreeont ai ni ng
apparatus having a small occupied area is realized, the mcro-plates 10 can
be nountigtke anvdritragkep aoud doywn dmriggeparbionnbt mensttddke seageaapintie first
stock portion 2 disposed at a height facilitating an operation attitude.
Ther eby,martesr a tnestinigs oy ri eddoutddwn comsthant mg arFuralijeact byha nunber
of mcro-plates, conplicated operation which has been needed in the

backgr ousskef g APPEE BE S ahayvi % a 18t 06kon PRt &di 0 10f canfPYAt EAY ighekf type,
that is, operation of nmounting or taking out mcro-plates individually to

and fr oM@y pASHLLON dokoRBUBNLI NGy hegsl 61,95 P! RHES. afr ANt | Ambel f 11

supplying or recovering the ntiropl ates can consi der abl e sinplified and

! rof y .
oper ati n%%%%@{?%@&fn&%&?ag{%ﬁﬁe '5'3%%’&8%?%?2{ ptﬁ%“?&iecdfo—g%‘l;atn e Lhgre is

adopt ed 1on” havin e noving u own neans
enabl i ng, { o support, and, . 1sl ease, SupRgrt, of, the, mierg-plates 10 in the
member 54 and the grasping member opening/clesing mechanism 53
constitute a grasping mechanism,.
Fig.26, Fig.27 show operation of supplying amicro~plate.
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 drasped by the grasping member 54 of
themicro-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
Embodiment 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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the first stock portion 2 and capabl e of supporting and noving 47 up and
down the mcro-plates 10 in the stacked state in the second stock portion 3
and having the mcro-plate carrying neans capable of receiving and
delivering the mcro-plate disposed at the mcro-plate carry out |evel L2
of the second stock portion 3 to and from outside. Thereby, operation of
supplying the mcro-plates for noving the mcro-plates 10 contai ned at the
first stock portion 2 to the second stock portion 3 to supply successively
to outside fromthe mcro-plate 10 at the uppernost stage and operation of
cont ai niwEPidedn &y ol measl ey oydadssl welapscontai Ahag, t Aénidbkerbopl ates 10
delivered to receive fromoutside of the first stock portion 2 can be

carri ed Inbtodiymarte 1s abiee appar abnstriitheedly connttihetdéasec bhavepegathag a
plurality of times of operation constituting the object by the same

m cr o- pl &ieing weehaniennt 6 F oc s e Stippy ifest ihigothenel sl it ¢ he &no

m cr o- pl ates supplying and contai ning apparatus is contained to other side

of the i cdig-qid 2 BrSURRIGH NGNS HEORLRIVY-R] a tRPR@KAEHSthaMPh8eho8f Stacki ng
the m cro-plates can al ways be nuaintained constant. Therefore, restacking

operatiogtMQécps Qﬁ?a??@@dPEEded in the background art apparatus, that is,
operation of swtching to align an order of stacking the mcro-plates in

the respectiv ckers_ is.dispensed with and. an efficiency of. test
operati on canq%%?%r oﬂ%?lé?igl?—rﬁr E%erc,onatcaclonrld}%gat glltcﬁfé’ R Ero- 6’fla le %%ppl yi ng

and - contal i Ng. 3RS le LS JVANT FOG: 28NeNy L Be o Mhg" Rl 8h 88k s
of the micro-plates 10 which have already been contained are
held at the first support member 11, and the micro-plate 10 which
newly constitutes a containing object is carried in by the
micro-plate carrying out mechanism 7a in a state of being
grasped by the grasping member 54 on the lower side of the first
support member 11. Further, the lower face of the micro-plate
10 is supported by the second support member 12. Further, after
supperting the micro-plate 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 1lla and is locked by
the locking member 1la. Thereby, the micro-plates 10 carried
inby themicro-plate carrying cut mechanism 7A are successively

contained at the first stock portion 2.
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48 are taken out fromthe stacked nmenber of the m cro-plates sheet by
sheet, the mcro-plate at the uppernost stage is separated to take out and
therefore, even in the case of constituting the object by the mcro-plate
in a state of being nounted with a |id at an upper face thereof, the

m cro-plate can be supplied stably by separating the nmask pl ate.

<I NDUSTRI AL APPLI CABI LI TY> The m cro-pl ate supplying and contai ni ng
apparatus of the invention achieves an effect of capable of pronoting an

efficiency of test operation w thout needi ng restacking operation of the
mcro-pl ate aﬂ%yist%gef OYerdasosePef GendhabPEAPRyY EXPApRR§YuUtMa test
constituting an object by a plurality of mrcoplates. 49 Clains 1. An

appar at UBMbedsuBPRLTi Ag dnd tEentEiFIaTPIlRtE cFerpl vird arvdnpenspAing fir st
stock portion, including: a first support menber, configured to support a
pl ural it gppafatisrot phat esvent acstaadkiedrest atee ffont &imwernead de;loand a

support rel ease nechanism configured to change the first support nenber

into a skatetpfinothes upipord-mich tdesupp iofiorgladie sont adedonrd apoecia ter ti on,
including a long vertical length arranged on a |ower side of the first

fslt ?gr porki onpsUBH cbhatisatdngeenndssbekkpBREL bAN oS cahitgned ny tthesai d
micro~plate 10 by arranging the first stock portion 2, the
second stock portion 3 having long vertical lengths capable of
containing the micrcoc-plates in the stacked state in series in
the up and down direction, the compact micro-plate supplying
and containing apparatus having a small occupied area 1is
realized, the micro-plates 10 can be mounted and taken 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
object by a number of micro-plates, complicated operation which
has been needed in the background art apparatus having a stock
portionofzamountingshelftype,thatis,operétiontyfmounting
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 1is 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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stock portion ; a second support nenber, configured to support the

pluralit

i nner portion of the second stock portion;

adapt ed
m cr o- pl

out si de;

y of mcro-plates in the stacked state froma |ower side at

an

a noving up and down nechani sm

to nmove up and down the second support nenber; a mcro-plate
carrying unit, configured to carry the mcro-plate disposed at a
ate carry out level set at the second stock portion to the outside
and mounting the mcro-plate to the second support member fromthe
a mcro-plate supplying operation processing unit, configured to

make t heuswngoddwn éheasiec

execut e

an operation of noving up the second support nenber and |if

@mﬂamdltheshamha@ﬁtmmandlUhamememuan|sm

ting the

m cro- pl ateski poettibe I agkedhatrahe stepoiicethyldthe cirrginguppants menber
econd support nenber to switch to nount on the second support

by the s
menber,
support|
nmenber
second s

thgeBattgt, re@@ﬁt’ﬂﬂh@%ﬁ&‘@iéﬂfﬁrﬁﬁo&@@ miRFRe l'a%teod@s @
ng the mcro-plates, thereafter, noving down 50 second

? q§%KH§FEh§185§é%;éngEﬂ@%&@Lz@fﬁ ése%ﬁﬁ%%§68ﬁ§%@ﬁﬂ%ﬁ

osing a mcCro- ate a St

not
support
e to the
age in

t he stagkg % t& to thggnlcro pl ate carry out |evel by controlllng a
0

hei ght posiTi

“the’s

Thereby, operation of supplying the micro-plates for

oha support

moving the micro-plates 10 contained at the first stock portion
2 to the second stock portion 3 to supply successively to outside
from the micro-plate 10 at the uppermost stage and operation
of containing the micro-plates for successively containing the
micro-plates 10 delivered to receive from outside of the first
steck portion 2 can be carried out by the same apparatus.

Thereby, in the case of repeating a plurality of times
of operation constituting the cbject by the same micro-plate,
when the micro-plate supplied £from one side of the two
micro-plates supplying and containing apparatus is contained
to other side of the micro-plate supplying and containing
apparatus, an order of stacking the micro-plates can always be
maintained constant., Therefore, restacking operation which
has been nheeded in the backgrcund 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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menber; and an operation processing unit, configured to make the noving up
and down nechani sm execute an operation of noving up the second support
menber in which the mcro- plate is nmounted to a height in which the first
support rmenber is capable of supporting the mcro-plate and thereafter,
supporting the mcro-plate by the first support nenber by noving down the
second support nenber, characterized in that the mcro-plate carrying unit
further conprises: a grasping nechani smconfigured to press a grasping
menber to a side face of the mcro-plate at said uppernost stage of said
second saovek-gam pon fFepddml sarckefdangrilzgnofl bhe regro-wiateswdleeto grasp;
a mcro-plate separating unit, configured to separate the mcro-plate at
sai d uppbyneisée st ages triamd-yd atiec aa- phat @ppatmas s ustcess i ive sepage tleyl novi ng
t he second support nenber and the grasping nenber grasping the mcro-plate
rel ativetotingachtobharchérdpiitd Calved {£AH OB saNdfacdh £ orpt Bi@ tear ryi ng
out unit configured to carrying out the mcro-plate at said uppernost stage
separ at edphy it Bg PhET Rt PEELE1 SERA AL NG MU tor WREHR} AP JH GliGPlat e
carrying out unit includes: a support table, configured to support the

m cr o- pl at | r e vanci e M Lr o-

pl at e atﬁéﬁi%£J%Egﬁﬁﬁgf9§¥%g§5§%§8?heg%???%$%§a§ga%§ ? eWﬁEE%l g@?%% st age

separated, by, thg SeRALLIIAM UL mask plate.

<INDUSTRIAL APPLICABILITY>

The micro-plate supplying and containing apparatus 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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51 2. The apparatus of supplying and containing a mcro-plate according to
Claiml1, further conprising: an upper face detecting unit, detecting an
upper face of the mcro-plate at the uppernost stage in the plurality of

m cro-pl ates supported by the second support nenber in the stacked state;
wherein the mcro-plate supplying operation processing unit disposes the

m cro-plate at the uppernost stage Cbaitmbe micro-plate carry out |evel by
controlling the noving up and down nechani sm by constituting a reference by
the height position of the second support nmenber when the upper face

detect ing unif geheeleubne MpRGEy{ AEk OhrN o £1:0rR abe.nirdlio ARpar at us

of supplying an ontaining the mcro-plate according to Caim2, wherein
t he upper fasenmgdetsicigng unit is contact type detecting unit having a

cont act or br%%%pt into contag{ W th tfe upper face of the mcro- plate. 4.
The appar at us Luppi ST P End Cdnt BR AT A & ivi cro-pl ate  according to C ai m

3, wherein thergont agtbype fekBeti NeondbhrbACkudesipraensgLurielast i ng
that the contactor is noved to be brought into contact with the upper face
of the mcroef phiateo-platihe bpparatacked suppd yingnaadlevarabhing and
mero-plate  according {9 ELalM dacHBSI SN NhMGLEP! AL SERALA NG
first support member into a state of not supporting the
micro-plates;
a second stock pertion, including a long vertical length
arranged on a lower side of the first stock portion such
that said second stock portion is aligned with said first
stock portion ;
a second support member, configured to support the
plurality of micro-plates in the stacked state from a
lower s8ide at an inner portion of the second stock
portion;
a moving up and down mechanism, adapted to move up and
down the second support member;
a micre-plate carrying unit, configured to carry the
micro-plate disposed at a micro-plate carry out level set
at the second stock portion to the outside and mounting
the micro-plate tc the second support member from the
outside;
a micro-plate supplying operation processing unit,
configured to make 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 into 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 not

supporting the micro-plates, thereafter, moving down the
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unit is a grasping nmenber noving up and down nechanism for noving up and
down the grasping nenber. 6. The apparatus of supplying and containing a
mcro-plate according to Claim2, further conprising: 52 a fixing

mechani sm tenporarily fixing the mcro-plate at the successive stage when
the mcro-plate at the uppernost stage is separated. 7. An apparatus of
processi ng @emicordo-plEier tthaembeer krndd mov ingorgrd sphgral ftystfapparat-us of
suppl yi ng and cont aj ni a_ mcrg-plate ca | e of containing a plurality of
i oro) plat e 't aiedlsRhReS BrEttond dtarSreetar 8 OhBuIG iid

cont ai ni Nng A Cf o bt €y capallcePiplfentai NhngppeirdAl | §¥agé AnCropl at e
in a stacked state, a working unit for executing a predeterm ned processing
operation f@tatredr etetsl ates, thed aiaferplptat ecaxhy ryowly reFhi 31 f or
carrying the mcro-plates fromthe fir.st. apparat of suppl yi ng._and

cont ai ni ng I THUGT DI &t e 1o e SE8d App rfgt Ez‘eof S@ocﬁcf)né%/nisﬁlfpfr{c?
supplying tfendd.£rool ate via the working unit, or carrying the

m cro-plates fromthe second apparatus of supplying and containing the

m cro-pl at e o CiperHition appacasesnal usippl yregt d@drednt &P nihRyce hahe
mcro-plate via the working .unit; erein the first pa S | yi ng
and cont ai ni”hod’lI}%eu% c?%gpl%?%n ant V%}haenlsséncoﬁ e%b%%ra ﬁs %E?é%%%%%rf/l lrégﬁoand
cont ai ni ng terIMAEr@p pkake Katthd Ssappappamambsraceorwhign the micro-

plate isg mounted to a height in which the first support
member 1is capable of supporting the micro-plate and
thereafter, supporting the micro-plate by the first
support member by moving down the second support member,
characterized in that

the micro-plate carrying unit further comprises:

a grasping mechanism configured to press a grasping
member to a side face of the micro-plate at said
uppermost stage of said second stock portion disposed at
the micro-plate carry out level to grasp;

a micro-plate separating unit, configured to separate the
micro-plate at said uppermost stage from the micro-plate
at a successive stage by moving the second support member
and the grasping member grasping the micro-plate relative
to each other in vertical direction; and

a micro-plate carrying out unit configured to carrying
out the micro-plate at sailid uppermost stage separated by
the micro-plate separating unit,

wherein the micro-plate carrying out unit includes:

a support table, configured to support the micro-plate at
said uppermost stage by advancing to between the micro-
plate at said uppermost stage and the micro-plate at the

successive stage separated by the separating unit.
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to claim1l1l. 53

2. The apparatus of supplying and containing a micro-plate
according to Claim 1, further comprising:
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

micrc-plate.

3. The apparatus of supplying and containing the micro-plate
according to Claim 2, wherein the upper face detecting
unit is contact type detecting unit having a contactor
brocught inte contact with the upper face of the micro-

plate.

4, The apparatus of supplying and containing a micro-plate
according to Claim 3, wherein the contact type detecting
unit includes:

a sensor, detecting that the contactor is moved to be

brought into contact with the upper face of the micro-

plate.

5. The apparatus of supplying and containing a micro-plate
according to Claim 1, wherein the micro-plate separating
unit 1is a grasping member moving up and down mechanism

for moving up and down the grasping member.

6. The apparatus of supplying and containing a micro-plate

according to Claim 2, further comprising:
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a fixing mechanism, temporarily fixing the micro-plate at
the successive stage when the micro-plate at the

uppermost stage is separated.

An apparatus of processing a micro-plate characterized in
comprising a first apparatus of supplying and containing
a micro-plate capable of containing a plurality of micro-
plates 1in a stacked state, a second apparatus of
supplying and 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 wvia 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 is an apparatus according

to claim 1.
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