- 1 - Description Unit for Processing M crobiological Sanples The invention
relates to an autonatic system for processing biological sanples or to one
that can be automated. It is known that _bi ol ogi cal sanples disposed in

m crotubes are proc- essed in a special manner. Said processing consists of
drawi ng certain quantities of liquid fromliquid sanples, introducing
reagents, verifying various paraneters and so forth. Since |arge
guantities of sanples nmust be processed frequently, mcrotubes are often
kept in receptacles which nay have the formof mcrotitre plates. It is

al so already known that part of the mcrotitre plates may be transported
by means of manipulating devices. It is possible to provide mcrotitre

pl ates with machi ne-readabl e |abels, and save the positional data of a
specific sanple in a special m- crotitre plate in an electronic nenory. A
processi ng device for biological sanples is known fromthe European Patent
Application 1 348 485. The inventipRsisphgaed on the task of creating a
possibility of enployin% very differe t hods of processing biol ogi cal
sanples in a | arge nddniliier Papdessingddimeebmygical Smmpker cl ean- r oom
conditions, according to various criteria and in particular when these
criteria first arise or change during the processing stage. To solve this
task, theTheviesthtionprelarseso s iRk QR ind é

bi ol ogi cal sanples. with the feat kofr¥lich sy 8 Br IREESSNG BHILIEAL 2 The
uni t conptaTEREROf faRasoinat «ai be autamated. be operated by a con- trol | ed
drive to transport the sanple container. The container can also involve
cavities like a mcrotitre plate or other types of sanple contain-

It is known that biological samples disposed in microtubes are proc-

essed in a special manner. Said processing consists of drawing certain
quantities of liquid from liquid samples, introducing reagents, verifying
various parameters and so forth. Since large quantities of samples must
be processed frequently, microtubes are often kept in receptacles which
may have the form of microtitre plates. It is also ailready known that part
of the microtitre plates may be transported by means of manipulating
devices. It is possible to provide microtitre plates with machine-readable
labels, and save the positional data of a specific sample in a special mi-

crotitre plate in an electronic memory.

A processing device for biological samples is known from the European
Patent Application 1 348 485.

The invention is based on the task of creating a possibility of employing
very different methods of processing biological samples in a large num-
ber and, if necessary, also under clean-room conditions, according to
various criteria and in particular when these criteria first arise or change

during the processing stage.

To solve this task, the invention proposes a unit for automated process-

ing of biological samples, with the features mentioned in Claim 1.



ers, e.g., wells. The unit further contains at |east one processing
position to which the sanple to be processed is conveyed. It is processed
‘with a prpagagyiweg device, for exanpleza pipetting device. This processing
de- vice is positioned by the mani pul ating device in such a manner that the
processing action can occur with said device, at this point, opposite the
processing position. This type of distribution of tasks has the advantage
that individual de- vices or equipnent - transport device, processing

device a Qﬁﬂ{ S t |nde endent of
one anot Eﬂ? Plé ?”%%g é"?}’a{ﬁﬁ%o",\g Jébié cm& g?ﬁatég ‘%@1 9&%@ CPHT | uenced
by a centtr@lled Qﬁrh.te" ¢b tremigporththel sdinpld dntamarp Firad lc@%téﬁﬁ\éh"-‘cfb% &dp be
adapted to their specjal task. For exanple, the transport device is

excl usi vényoh’@aﬁ@"ﬁ‘&s like #n &pi6FatitrR) Pidte ohother iines of Hggneleceantainers and
consumabl£g. oIh wélf?kﬂ‘i’é ulnf u'f‘ﬁ'@r%rﬂé rﬁg?ﬁfe\éﬁ?%rfes PJ&%%Z@@%%& tg)}vsaml €

container iht prescri bed manner, elp of proc i ces.
To be ablte Wblqbl’the danmipttyo barmbeessml & wenvelyadalff isr progesdedelihnent

according to the |nvent|o the upit can feature a pgrgazine for providing
sanpl e cg?{f’&?ﬁ@rnég SeyIes n%’FﬁmP & BIRSHING %C‘éaﬁ!‘% weressihgrde- from
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mani pul ati ng device al so works 1In epen ent o e ot her mani pul

devi ces; Hrowneseing actioarcare ccent vath edidgevite, catnthisp ool tapgosite the To be
able to g)ocess sanB :%s which require a specific period of proc- essing
under sp {PPPESUShErets) the unit can feature an incubator in a further
devel opnent accordi ng to t he i nvention; said incubator can be wused for
accommodati ng sanples in a defined environment. P44487WD -3 To further

devel op tHisaypaenehglistibntioonet tasks hasbthg mdvagiage Hbat adiviguaiddece of
transpor t;a0d RrAffipiidif 2HSREEbA%EACE NBro Bty Wbvicd LrPhanipulat-
ing device work at the greatest extent independent of one another, so
that their work can be controlled, checked, and influenced by a central
control unit. The individual manipulating devices can be adapted to their
special task. For example, the transport device is exclusively meant for
transporting all the required sampie containers and consumables. The
task of the manipulating device is processing the safnple container in the

prescribed manner, with the help of processing devices.

To be able to provide empty sample containers in a further development
according to the invention, the unit can feature a magazine for providing
sample containers and equipment for removing the sample containers
from the magazine and handing them over to the transport device. Also
this manipulating device also works independent of the other manipulat-

ing devices; however, it can be controlled by the central control unit.

To be able to process samples which require a specific period of proc-
essing under specific conditions, the unit can feature an incubator in a
further development according to the invention; said incubator can be

used for accommodating samples in a defined environment.



be provided according to the invention that the processing position is

di sposed outside the transport section of the transport device. Under the
‘term "traRsfaE87 VARt i on" the section aBeng which the sanple containers

that are connected with the transport device are transported i s under-
stood. "Qutside this transport section” inplies that the sanple containers
are di splaced far enough apart that the transport device can continue
operating. Therefore, the processing position can be disposed laterally on

each of t [ r ' t -abo e- |lo
Chet rans ot MEISE (1B thBfad IIARETeREBheR ut e 8yRfhifd2 tRehaBE . "
t ranspor t peedeneetaf travespqrt coreb procegsisg tdcamordingetathid iramtfaat irear r ansf er

equi prent,_according to the invention. This transfer equjpment can_ al so
serve t heP?PRRyEedracqqrging éPrﬁ%%g"l‘f?é‘t@%itl‘%t g’b‘?]t%fpﬁgﬁsmgolﬂoﬁﬂ@rbﬂ%cessi ng

posi tion giaplskd olifdfdéd H@é‘%l@?{sfpcﬁﬁgééﬂon rHRE tRA . id'é?icé?ﬁ?ﬁggrl fp on the

Ci rcumst ances of an individual case, a separate ni pul at1 ng device can be
provi ded &sm tiranspert sectignethe sestivnhalongawbich theaampla conteinprocessi ng

posi tion, a n ransfer .equi nt can be used fo elive of

sanpl e ctgﬁ?gﬁﬁeFéﬁﬁgS%ci H@ﬂbliﬁgetg 'ﬂ?‘fgg’%o‘i?‘f'?%na'ieo%taﬁ'épf’f POMNAFEY ce.
The transétebdeOLRSTIEIRL thi® kil Se6fth W Klidd tiattReds IMPNE Cohifherginen the
transport device stops, delivery takes place. It is also possible that the

transf er ¥guiiiRiaced Sfarrreughgraréthat thet tiansparsgeyicedean ontiwe hat a

changeov ' r ' e C inet_ 1s ved t he

Cr andpor (oRRAE TRSASEL! el brateqdiadRiBlsfn el B Binndie THELal e

provi ded dm@&achhof thé tanséidesesLirpmannspper stéeton, ket hpdeeasdsat of the
ot her devi Ceﬁi and in qE’)articul ar, independent of the manipul ating device.
P 44487 WP 19 {rapgeoK) $GHRN - nent i oned that the actual processing of the

bi ol ogi cal

For the delivery of a sample container from the transport device to the
processing position, the unit can feature transfer equipment according to
the invention. This transfer equipment can also serve the purpose of
transferring the sample container from the processing position back to
the transport device, after proéessing. Depending on the circumstances
of an individual case, a separate manipulating device can be provided as
transfer equipment from the transport device to the processing position,
and a second transfer equipment can be used for delivery of sample

containers from the processing position to the transport device.

The transfer equipment for example can work in such a manner that
when the transport device stops, delivery takes place. It is also possible
that the transfer equipment is moved together with the transport device
so that a changeover action can occur whilst the sample container is

moved by the transport device.

In a further development of the invention, it can be provided that this
transfer equipment operates likewise independent of the other devices,

and in particular, independent of the manipulating device.



sanpl e occurs at the processing position. In so-doing, the sanpl e con-
tainer remains stationary at the processing position. The processing de-
‘vice is bPougig7 W this position by thg.manipul ating device. In the case of
sanpl e containers that are very small in size, the nanipul ating device
positions the processing device in such a nmanner that it neets the open-
ing of the sanple container. In a further devel opnment of the invention it

i s proposed that the mani pul ating device is not only designed for ne-

hani cal [ ' ' | so f ngtional , cou-
ol ng. Fol Wasdffebty BEARIGHEE IR 1€ AiEa dtbef 5ot 4be! EinideRa! oi ug
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as possi bl & on the processing devi ce. ses an s noved around in a
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ia. ' I ' | uti d drai
Foupl o e higat bbHbAod B e Bideeih e B g Bl b T80 e O Ma0°
processi Ngirde W sresSxarhph ,pé%%?i ﬁﬁbﬂ??ﬁeﬁ\eals% e, :'§%S§€Fb'§3*ﬁ@%tdoﬁ'?'§st ation

when it is not in operation. This waiting station s disposed I de the
processi riPraredion of & gdmilar monteet visaa mechesicalctoundind betweenhthishe

;[ a?ﬁgogﬁrggéisﬁstpﬁgﬁgor@@?? %3121[ ﬁlienSFocae%girggt]%eg%ei. Veh QM mbRRaRAR (et &l ner
can be coupled between the manipulating device and processing device
in case the processing device should also execute a mechanical task. It
is also considerable that negative air pressure or excess pressure media
can be connected by coupling it to the processing device. In this manner
it is ensured or provided among others that the processing device is only
then ready for processing, when it is coupled to the manipulating device.
This measure also serves the purpose of using as few cable and hose
connections as possible on the processing device. Hoses and cables

moved around in a clean room are a major source of contamination.

It is also possible to couple media (culture solutions), water, cleaning
solutions and a drainage line via the manipulating device, which helps
avoid hoses on the processing devices.

The processing device is disposed in a waiting station when it is not in
operation. This waiting station is disposed outside the processing area,
in such a manner that it does not conflict with the transport of the sample
container and the delivery of the sample container at the processing po-
sition.



P44487WO -5 In a further devel opnent of the invention it can be provided
‘that the wait- ing station is designed in such a manner that it not only
hol ds t hePpt487 \8&3i ng device ready fog-later processing at the station,
but al so cleans the device during working breaks. During the periods in
whi ch a special processing device is not in use, it can be cleaned so that
the waiting tinme of the processing device can be exploited. This inproves
the entire throughput of the unit. In addition, a functional coupling can

al so be pfpz 4 &é‘%le%&‘?l L 4 evi | 1] station.
This in- L@Fjégﬂgq uncti onaeﬁ‘tﬁé%éﬂﬁﬁﬁﬁ‘gé%' hﬂaé/édfﬁfe%ry?g%ﬁhéf ﬁ% YRS
manner, timg statiger issdppigneidoirt bachraeessnagtits it et IrviHblgs thehhreed when
depos- iti ng and when control|ing the self-cleaning action during

processi ngS=BPedRY/CeS ﬁ%rnli’t9grﬂr88§sﬁ98c%§§& statienpbutf Aispicieans carri ed
out with fy ' i | f R : e_] mtion
the unit ?ﬁde¥g§ 8?@“?3&2&@?%%\ ggghg{aﬁpﬁ/t%ﬁ%rng p%\é\g‘&%ﬂi n%gségéﬁa es
whi ch r espasessing|devieatiareot heiusep\ih caai bengeaheti so. thEtetheowaiting of the

unit contgol e mani pul.at i .devi ce such that it.selects the required
processi ntﬂ% e‘-)II {h%gr $5%'B8 4%@‘6%(9@'\/9%%0'5%‘5& JEL!SnE;EpTQVQ%th%énBF%peSSi ng
posi ti on. thFergRpAeepeRs uhit hnsatRitiont halintiioRal EOpITRAS lfsBrbé?'p‘?gD' ng the
proc- essing devices, for exanple sterilization, afte eacI@l I 'ndr vi dual
process- Yidgd betwaanbtheadranessisgudevicepaovi depssiterglistaiion| Thiprincessi ng

de- vices, JhLS, I L.pl - sepahati t he nj pul ati.ng device_from
proc- es:\f%’gée?/i@gg:ﬂ%ﬁafﬁgl%ilgésw thﬁﬁrs%ﬁ?s*‘n\l';%ﬁﬁ“i'%rgwaﬂp%em ating
the transpowbr sUpply B 86€$5008sSihgadeiBs SHEIAH B aBRIEVER] wHEdBpEsESSi ng
devices agcording to the invention, it is nmade possible when handling
series priBgsand whah marrdllinanthey sedgeleasingtagiameduring reogegsilg act i ons
that handljnagst wo processes can take place alternately;

Since many various processes must be frequently carried out with bio-
logical samples, in a further development of the invention the unit can
feature several independently working processing devices which respec-
tively feature their own waiting station. The controls of the unit control
the manipuiating device such that it selects the required processing de-

vice for the respective task and brings it to the processing position.

For processes with substantial time requirements for cleaning the proc-
essing devices, for example sterilization, after each individual process-
ing, it can be advantageous to provide several similar processing de-
vices. This is possible by separating the manipulating device from proc-
essing devices on the basis of the present invention.

By separating the transport area, processing area, manipulating device,
and processing devices according to the invention, it is made possible
when handling series processes with high cleaning requirement between

individual actions that handling two processes can take place alternately:



P44487WO -6 for exanple 1-2-1-2-1-3-1-4-1-2-1-2, wherein 1 represents a
series proc- ess with high cleaning requirenent. A processing device, of
‘course, cRmai4ag7da®) gned so that it progesses nunerous sanple containers,
for exanple for all mcrotubes of a mcroti- tre plate. The processing

devi ces can al so be designed so that selecting the sanple container which
Is | ocated at the processing position is pos- sible, so that the processing

task takd®rgpararkppraredt-ery-4-1rRd-2uwhieseindeveprasants asetike procent i on
it can b]?eﬁwfhdﬁ@ﬂg%tanﬁlggglgﬁpkﬁrdegﬁepo& tions of the processing devices

and/or o e processing di sposed such that the manipul ating
devi ce can sel ect and approach the positions of the processing devices by

executing,a |linear notion along a single degree of freedom For exanple,
with a nehiJQCESSINE faviee cef AaMiBe e canohg desionedrsoithe} itipsocesseswai ti ng
posi tion 1S R0 g ' el : ver,.L.f a .

mani pul a'?? lﬁg%@@? %Ig?? %t é?ﬂta?'g‘?%f ééggi‘%’@ﬁ%lﬁ?} gnﬁ] ')?Eg@ﬁ%sof g kacéat,'" then it
i s reasortabipbateo Ties poseesding dwiitésgaposisbi e desigrhdie spripeesaiagimevi ces

along a gjrcular path. It is |ikew se reasonable according to a further
feature %et?ﬁmi &mtawervwawhafsm@gaé%f@ft the JH96ASBING RESHOA |SUPES ng

oot ! . | S ! ch
evice C%Fé,,%%sth%_lt_gﬁcfe lﬁrb%@sgﬁ‘f {ds tak%gtﬂe]g?{e&aﬁébz%h%;éwrecuOn or the

transport device. ther 1 iprove t he unit, it can be
provi ded that the processing position itself is novable, preferably in a

di ti Ll el ,t the t t di [ f the, t devi ce.
This i s dupbEiithel dg¥elanmenhh iy iyt &ic30 Be avevids A dbs WAk ar ea i n
whi ch t hangaiddinendeFithet profeesting BevRERCESSIRBLIARY @%%e@rsﬁ\rcrﬂ'gae%%d 'S

somewhat |arger and a processing device requires a hose co ction. Then
t he procé¥€iFigppsedsiughpihatdhepmaninidating aievice carhechest andgaposiachon of

LNe, Procafs Blsfins'bf the' BrachssifigPaslidesY b WRESANS 'S NS Mger>®! "9 ' "
along a single degree of freedom. For example, with a manipulating de-
vice movable along a linear line, also the waiting positions can be dis-
posed along the linear line. However, if a manipulating device that is ro-
tatable about a fixed axis is used, then it is reasonable to dispose the

waiting positions of the processing devices along a circular path.

It is likewise reasonable according to a further feature of the invention
when a degree of freedom of the manipulating device comprises a mo-
tion parallel to the transport direction of the transport device.

To further improve the efficiency of the unit, it can be provided that the
processing position itself is movable, preferably in a direction parallel to
the transport direction of the transport device. This is especially useful
when with several processing devices the area in which the waiting posi-
- tions of the processing devices are disposed is somewhat larger and a
processing device requires a hose connection. Then the processing po-
sition can be moved nearer to the waiting position of the processing de-

vice. This is especially advantageous when processing in a clean room,



P44487W0D -7 since, through the uncritical notion of the processing place,
critical no- tion of supply hoses above the product |evel is avoided. Wen
"hoses andPdalgBganvcan be omitted due to7oedia supply via the ma- nipul ating
device, it is then on the other hand al so possible to dispose the
processing stations in a stationary setup. Then they do not need to have
processing tools wth restricted nobility to be railed. Wen the processing
posi ti on §'B8CapigIUGh the usgsiticae meliem of leeHogessing ptage.icrifisaltrhen in a
further | ' tion, carriage can al so
feature g@@?ﬁ?ﬁg’%@?g?ﬁ;ﬁ@ﬁ %o‘%&%‘#%?‘é%ﬂgﬁ%@gedbnl y one can be
connected with a processing device in a processing po- sition. In this
d-over actions can take place whilst process- ing continues. The

manner , n 1

t r anspor m‘@\ﬂ B@S?ﬁﬁncﬁﬁ%l@% fanepmitted dug i mediaggurrly abg yha maevol vi ng
t ranspor ty; ! ' L ci i I cgfp]te,]qxi c pat h.
It is parqlﬁg}lﬁtgﬁ yldérvl%s'olﬁé P@e@magﬁ t’f'ﬁi S C o@%ﬁd&téggﬁgi)%grsf%%aﬁ] d?%é)%[eedljr es two
par al | el thecpicnessingl statiorsrinex stationayusetupulTheyrs théhelo hoamsear to pat h

t herefore corresponds to an gval sh . The. mani pul ati ng device can for
exanpl e HEYOP&? %5%{89&88%% e ﬁ'%ggrmggﬁ'ttﬁﬂ.bﬁ?g'eﬁﬁ spatial reasons,
however, it is preferred to have the manipul ating device and/or the

pr ocessi BR/I devi ce and/or the processing position disposed wthin the
return plivhen thRepeedassing mositioniis muayaldej faramarogte, beithitse hedped a her e,

whi ch can ntrolled b he ni pul ating devi.ce w fhout coverjng a
gr eat disﬁag(ﬁeg.%'fhgnplpo@e '}?d' gg‘s‘?'ﬂp&e%af’ﬁ%r Bgfatﬁ’.t JNERIRR s¥ss ed .
bet ween tdiriaheaBaROAlsoS RSdtUPY sEVErahproeédding HR%ions0B viichhgwyrcessi ng
devices. According to the invention, mcrotifre plates can be provided as
sanpl e BHY fiNfean be connected with a processing device in a processing po-

sition. In this manner, hand-over actions can take place whilst process-

ing continues.

The transport device that moves the sampie container is preferably a
revolving transport device in which the sample containers move along a
closed path. It is particularly reasonable when this closed transport path
features two parallel sections and two connection return pulleys. The
transport path therefore corresponds to an oval shape. The manipulating
device can for example be located adjacent to a linear section. Due to
spatial reasons, however, it is preferred to have the manipulating device
and/or the processing device and/or the processing position disposed
within the return pulley. Relatively many waiting positions can be dis-
posed there, which can be controlled by the manipulating device without

covering a great distance.

The processing position can be advantageously disposed between the

transport section and the waiting positions of the processing devices.

According to the invention, microtitre plates can be provided as sample

containers.



P44487W0D -8 The transport of sanple containers can take place for exanple
In such a manner that the transport device features receptacles for the
‘mocrotitrP4448nWOat regular intervalg,- a receptacle is provided for a
mcrotitre plate respectively. The transfer equi pment can be designed in
such a manner that it hands over the mcrotitre plate or the sanple
contai ner or several sanple containers to the processing position. It is
| i kewi se possible and proposed by the invention that the transfer

equi pnent t : | anpl.e container to the
processi ngh%?gfé r{]?%?\rt Cf%e\{/\'/ﬁg I%?Qb?ﬁ)héﬁ%éﬁﬁ%?éﬁi@?ﬁ% efﬂ@qﬂ‘ﬁi"t‘ Steh Feature
a nmagazi nmdrover Stairthegtranspyrisdapice feembris fsSeptBaRA? Fdletho ikhbtird YPe are
frequent | desi _grned as. carousel towers which can be rotated by a drive,

i

shorein  blategat FaUanierels) argceriagieiis provisled foroaanimstitreplaterhe
i nvent i onrdy i ¢ I e . S at_least a
linear |ine thdztilpéli%a s@tto t eﬁftﬁgl'ﬁ%mtgpgg%ggég%r%ééﬁ%ﬁHﬁ%ﬁﬁﬁeaéﬂﬂ?a?ﬁers to
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ther. | hi nner a |l arge nunber of sanpple containers may be ac-
compdat TR COMERNeEs 46 dNerpEGResiNG, Posains: dif (& likawise negeikie andf

rails arepidiptReses aﬂr@ﬁﬁ)&ﬁ‘&ﬁ%@&{? T the
inventioﬁ? it can_ge provi deld that t efrgg%&@eé?@nﬁ%ﬁ%ﬂ%ﬁ%ﬁ%@ﬂﬁ? nner
t hat the ¢Rfagiewith thecsaowde ¢ontainke taithe protéssingfpdditiofir ont si de agai nst

a stopper. In this manner, it can be ensured at the delivery points that
on the front side, a sanple container is always at disposal, provided that

a sanpl e Itamagiprevidussigt idntiid ARAEHS e capU iRy 4 'r%na%ﬁ?intéef@rt .
there by neans of a nmanipulating device. Inlet fromthe front can occur by
means of PMPErMALY Sample apntdiners Megazinaseof thisctypeaass! frejtetRRMO - 9

designed as carousel towers which can be rotated by a drive, wherein

the delivery occurs along a vertical row in one position.

The invention now instead proposes that the magazine features at least
a linear line that leads to the front side for a row of sample containers to
be disposed serially, preferably numerous rails disposed one above the
other. In this manner a large number of sample containers may be ac-
commodated in a small space. Preferably, several such arrangements of

rails are disposed alongside each other.

in a further development of the invention, it can be provided that the rails
are made in such a manner that the containers are loaded in the direc-
tion of the front side against a stopper. In this manner, it can be ensured
at the delivery points that on the front side, a sample container is always
at disposal, provided that a sample container is still available in the

guideway. It can be attained there by means of a manipulating device.

Inlet from the front can occur by means of driven rollers on which the
containers are placed.



A further possibility of |oading the sanple containers can conprise the
provi sion of revolving belts, for exanple, two parallel revolving belts on
“which thepcppfgzings |ies. The belts cag_then be driven by nmotors. For the
feed process, it can be provided that a slip prevails between the belt and
rollers, or rollers and the containers. However, it is |ikew se possible
and within the scope of the invention that the slip occurs be- tween the
bel ts or Aolurthey padsibiiiy dfi wadirg fthe tdaamppossnbainety czonpoigsisd fise f act

that a | oadin rogess s ner- _ated by nmeans of [anp configuration of
t he conve@'golrvé.gio%hgf@%Y/O'Hn%g’ﬁﬁsbéorp?m’i%)é‘ﬁ' W2 tPRT eba%%ym bgits o®I | er
conveyor swhidh ibohlinsAIIBLEThEWKIA B4 Inth BBl I ABfL ar e | oaded

agai nst the stopper on the front side, by neans o eir own weight. If
the roller conveyors on this front side feature a downward inclination a

drive bec for _t azihe. A further possibility involves
a conveyoeaﬁgfe?[P%%g'ﬁ%%%%ng?hﬁacaﬂrg%té}%gﬁedg&%? @ﬁpa‘?reé’@ﬁ?ﬁéﬁt"‘{w | e
cont ai neriselérand i roflers,eof qollbrs wid tRa desntadfersal 96§ elBe, RO GKalvidd Ne
under gravity, The mani pul ati ng devi ce renoves the first sanple container

from eachPOstiRle anskwithia the sgepetofithe tventionsthaleths stipl octurspbece.
Thr ough ttﬂf‘e% the Baldkstar l%flle% SHY md&[ﬁt roll er conveyors di sposed one
er, )

above the ot magazi nes can be bui besi des each ot her, which can
accommopdate a |arge nunber of mcrotitre plates for exanple in a congested

space. Thereby it can be provided that the roller conveyors feature a top
gui de fd&%{"ﬁtg‘%é?ﬂﬁségwghpgmﬁrﬂ%‘?s the fast thal adoading RECGRSS it generpl at es.

[t can beatlr Y imiBHnk Nta o bShAGGRIRA BPRIL LBRVEIBrS | FRoRln iEdp! | er s

and the bottomside o espective top gul Sndl e sum of
the hei dit psovidadcethatetie cdnaeyotshard roliéressnveyorsmipahtt the tdimprnp! e
con- tainer... . . .

Coritainers lie on rollers and are loaded against the stopper on the front

side, by means of their own weight. If the roller conveyors on this front

side feature a downward inclination a drive becomes unnecessary for

the magazine.

A further possibility involves a conveyor belt coated with a smooth-slide
material so that the sample containers are likewise fed forward and slide

along the conveyor line under gravity.

The manipulating device removes the first sample container from each
row respectively, whilst the others slide or rolf in place. Through the plu-
rality of discs made of roller conveyors disposed one above the other,
magazines can be built besides each other, which can accommodate a
large number of microtitre plates for example in a congested space.
Thereby it can be provided that the rolter conveyors feature a top guide
for the sample containers, in particular for the microtitre plates. it can be
provided that the distance between the top side of the rollers and the
bottom side of the respective top guide is smaller than the sum of the
height of a removed lid and the lid-less bottom part of the sample con-

tainer.



P 44487 WD -1o0 ft is particularly useful to design the roller conveyors in
such a manner that the top guide of the rollers is forned by the top
‘roller coPva®7 W& spectively. For thgyrenmoval of sanple containers, the
mani pul ati ng device can be designed in such a manner that it lifts the
front sanple contai ner above a stopper. A second possibility is that it

rel eases a stopper in front of the sanple container and slides it into the
gap opened horizontally during the transi- tion of the container in front

of the negt; ﬁ@éﬁ“ lBer L h ransition of the sanple container
fromthe rrfo' |'et Igglhv tcl)j%e[ﬂ\?vi E%Q%SM%WEW GREYEYRIB 'R ﬁ@:’lcihn@:}gﬁﬁn?ﬁe

hor i zont athail theetopngaades af \thef @llek919s FoAASAAGY tEEtbpErolldr Ty WR)}e- OcCurs
bet ween the sanpl e con- tainer disposed horizontally and the néxt sanple
cont ai ner SPG#H Yap has the effect that severe stress occurs on the front
top edge on the follow ing sanple container. This can cause the lid to pop
off. Furthernore, when |loading roller conveyors with products, the

product s ot théaesnopaleof sadgaiembdnhﬁaimldaﬂs,fthecma&!ﬁpm!bﬁn?ebé\li%ék@r@%é ng or
hit a product al r.eadq/ del i v- er?d. 'EY' n here the lid of the incom ng
product cOEPENEGdNGTYChAIMBNGEK thatit lifsithe gt sarspleweentairer pbene a

cont ai nergt i sed, the danger of the |I|id popping off always exists. The
lid is prevented from popping off, since the roomabove the |id and bel ow
the top guide is dinensioned such that it is prevented from popping off. A

i bl e j tor for .the upit ding to the invent] be dis-
Posed such T prsSiRfifyis ey EEaRdteacTInphendn At A6 thadampl and
fromit admalimls 966 ligekt mtbithedjaFpenid ﬁSﬂE@ﬁtéllgrtngriltE@rthé Waﬁnsﬁ-ur pose,

t he i ncubator can feature an opening that is dispose e Sanme hei ght
P44487W0 tian of the container in front of the next sample container.

During the transition of the sample container from the roller conveyor
with a downward slope, thus inclined to the horizontal plane, necessary
for the transport device, a gap always occurs between the sample con-
tainer disposed horizontally and the next sample container. This gap has
the effect that severe stress occurs on the front top edge on the follow-
ing sample container. This can cause the lid to pop off. Furthermore,
when loading roller conveyors with products, the products hit the stopper
edge with full force at the delivery opening or hit a product already deliv-
ered. Even here the lid of the incoming product could pop off and block
the guideway. Also when the front container is raised, the danger of the
lid popping off always exists. The lid is prevented from popping off, since
the room above the lid and below the top guide is dimensioned such that

it is prevented from popping off.

A possible incubator for the unit according to the invention can be dis-
posed such that, the delivery of a sample container in the incubator and
from it outwards occurs in a linear and horizontal line. For this purpose,

the incubator can feature an opening that is disposed at the same height



as the transport device. The opening serves for entering and renovi ng
sanple containers into and out of the incubator. It features a size in

“hei ght suPh44snt\WwiOsanpl e container jusf.fits through it. A manipul ating
device for entering and renoving sanple containers is disposed outside the
i ncubat ors and can be noved al ong the opening. The opening is so |ong that
all sanple containers can be pushed directly into the receptacles

avai | abl e@f i§edapgRorhdaieeorThe wpening tsesves doelemberny arfid treemadvingnt i on,

it can be i t. LN- batpor .is designed in such a manner that
t he sanplgaggﬁ%g%ﬁg%ﬂ%%%'ﬁg)éﬁ%&éﬁcﬁﬁﬁﬁéaﬁgg% 't he mani pul ating device
provi ded inside the incuba- tor. However, by which the drive is |ocated
out si de tGg?%Fcubaton. [t can be coupled with the drive by neans of shafts

i ntroduce Yegna ighee indigighbsdchntvat acsamplseapntajeer Justsfitstbacuglys can

be seal ediip 1iati LSRASH r {de the incubator, .there is
little dalﬁ'gé?ﬁgp li%%lr?-tlﬁpad;‘lé\?]'gtg ?fgﬁ.gn%}?nsgidp\égﬁé}ﬁbilﬂdga??vqlwqamerﬁé%ause

cl ean- r oodisposeit outside rhet inoubatols andi ckin e mdvatbalierg tNBr 69¥8ing. t he
possi bi | itﬁ%exi st.s t.o ster- ilize the interior space by neans of aggressive

gases or ARENEY 1§10 AN thala]l saMide icgRdainers saenb@ nuahest diraatly t he
sanpl e copt@thelrec 'Fégﬂ@stah ilhBRVPRIRE the id 4ty moved in order to

normal i ze the clina conditions in the interror space. To ensure that
the conditions prevailing in the interior are disturbed only as little as
possi bl e i nd unl.oading.the incypator, it can fea- ture an
inlet sl u'?‘g%q}ih@ﬂ%ﬂ%”&%‘&ﬁﬂ%\%w%@&d Rgntke Pessikiedhat shedn- t hat
¢ is onloummstends dedighbe iRWURISE Mbnhiel thAPHEdaniiiRVC Sl CORYEN . For
exanple, this inlet sluice can be designed simlar to a revolving door.
P44487W0 Meyed; by eneass iaf dhsanenipdating dedee frsovinlddinsigethednduleat o t he

prural i Eop ST KPRARLRERS drfeP csROT SligleeuY itdileanot N 0T ©f
be coupled with the drive by means of shafts introduced through the
walls and mounted on bearings. These bearings can be sealed properly.
By disposing the drive outside the incubator, there is little danger of con-
tamination. This is particularly important because clean-room conditions
must prevail inside the incubator. Moreover, the possibility exists to ster-

ilize the interior space by means of aggressive gases or chemicals.

The drive can be designed in such a manner that the sample container
within the incubator is slowly moved in order to normalize the climatic

conditions in the interior space.

To ensure that the conditions prevailing in the interior are disturbed only
as little as possible when loading and unloading the incubator, it can fea-
ture an inlet sluice in a further development according to the invention so
that it is only opened for the purpose of filling and removing the content.
For example, this inlet sluice can be designed similar to a revolving door.



be divided according to the invention. It is also possible for the unit to
have an i ncubator that features a plural- ity of receptacles for sanple
"cont ai nerB 4a&87r\igng to the invention<qanhich are di sposed al ong a cl osed
path and are transportable along said path, preferably in both directions.
Under "sanple containers” one can in this case also consider mcrotitre
plates which in turn acconmodate a plural- ity of mcrotubes or simlar
mani pul at PRFEItg eubatae cast berPrgnfier a long aeiipgaiue teethes pluraliteath

tacl gy Oy ' opening i royi.ded for
Char gi ng iy SOtk F HeUboBLaRIE by Bael B il BE R REcarme
cl osed pabdr dividedxaoqurding td thierityantidrhat the receptacles are attached to

and in particular suspended on two revolving chains, belts or other neans
simlar to a paternoster. In this manner, the sanple containers can also

be noved yid Al ' : bners ane kept in
tﬁe s\z;me Iméo%'ébl Eﬁgs%tr@;f @Fw%g\ﬁﬁotgtpﬁé\?\? %J(,)—L [r}%g)@l?(lf){ste@ir%%hllt .Sc%%htﬁr@lfpr ovi ded
t hat the it}thérer;eptaeleﬁ]ﬁjrfsampfeacehtdiilwlars :'atecﬂnd‘iﬁ@_ttuﬁlae i?u%?ﬂim,ewﬁ%d}?ndst
nni n er- pendicular to it. This allpws e height o e incubator to
be. r educiesSPRREA BRbG Rlvsed Palh@ndare tansRe %!%ﬁ'ﬂgﬁ?&%&aﬁmth more
I form I i f e ! n
CUbat O e e o e LY nBY CSaRPIe chitalefs PREC R the ¢
capabl e ¢fassealsg aensigier snicretitre tniatesswhichlin ture. acdtoraanduadtevaiplurpdr al | el

f | ner . be_acco dated. In further devel opnent of
the i nvent) o mEPBIEE T B MATEHREY HRYiRezod NHPORoBaRI S Aoved
per pendi albsed paandneansahapebehsbeppastle as b@@ﬁl%ﬁ?tcgﬁtpd?ﬁt at wii@shnat the
hei ght s corresgo_ndl ng to some of the P44487WD -13 transport levels. In this

manner, iAPS§NUNAg&i ArYddsdnias ehargine and Wisehangingtthe incubator by re-
moving its contents. The closed path for example is formed in that the
receptacles are attached to and in particular suspended on two revolving
chains, belts or other means similar to a paternoster. In this manner, the
sample containers can also be moved within the incubator, so that all

sample containers are kept in the same room.

In a further development of the invention it can be provided that the
chain, the shelf, or a similar item features mulitiple strands running per-
pendicular to it. This allows the height of the incubator to be reduced so
that the interior takes on a rather cubical shape, with more uniform con-

ditions.

in a further development of the invention the incubator can feature muilti-
ple levels which consist of revolving belts capable of being driven or fea-
ture such drives. At each level, parallel rows of sample containers may

be accommodated.

In a further development of the invention, a transport segment can be
provided, which can be moved perpendicularly and can also be stopped

at any height or at least at the heights corresponding to some of the



opening, which may feature a length that stretches across the entire wdth
of the incubator housing, however which only needs to be so high that a
"sanpl e coPRt4d483rvWean be pushed throughidt, fromthe outside. This can be
raised or lowered to the corresponding |level by the transport seg- nent.
The transport segnent can acconmpdate a series of sanple con- tainers,

whi ch are | ocated besi de one another. Two-di nmensional fields of sanple
cont ai ner $28gRopIsVele dndhisEianneasy 81ig again pessibledpttane witheone riviet

devel opne ' |,0. rd u | i n. be provi ded between
t he transg%?ﬁfngégﬁgﬁlwgﬂ%yt%gt?ﬁcﬁ Xie?r%tﬂ 4t tS{c])’gt > Iaéi;gﬁ,”\ﬁne@ '®an be
act i vat edwidtanoft fhe inartsrtor hossgngtiowevenwHibie dry fleedy td be sewmgasti ve
| evel . Then, through the povenent of the transport segnent, a series of

sanpl e cdMElighERDRIG CHANRL A bedushad thiowgh dvBpm Hire ositsidend higvel s
: < . ; ' ! ,
S5 s s SSRGSy T SRS 7

active drives are re or t eyor nyet a
devel opnementf Thadranspottisegment can docomnmddied d beties hef sampléabar

features a.return .segnent, Lch, simlar to the transport seg- nent, can
e moved BUFendtiEn e osated Desida PperoBeh TwspOuverHenahdeliR obi ¢ he
level . ThismbRs UbRtAABAE Ble igfovieRd A0Laik9eghis N the sanple container that
i s pushed through the | evels and returned back to another [|evel, from

where it is brought back to the position where the transport segnent is
| ocat ed. ' | i n also b rovided, between. the refurn segnent
and the lﬁeﬂ%ﬂ éﬁHg I#é\gﬁlsﬁ mee'?‘e@%‘{&%m%“c%ﬂ"h&‘e’%\Eﬁﬂq\%ﬂ'e% dRiyEnCoYe .
hei ghts pifity tha Iseynbivitedeetwesntthe #ah¥SorNEdent &nd the fEVEINnAt said

| evel corres?ond. The return segnent can preferably be driven i n both
direc- t iRl of dRedavels; aviisbraarns bgnestivated subemdhelfsansport segment is

at the height of the respective level. Then, through the movement of the
transport segment, a series of sample containers can be transferred
onto the level, wherein the level is advanced by one cycle during this
transfer process. For this purpose, no active drives are required for the

conveyor belts.

In yet another development of the invention, it can be provided that the
incubator features a return segment, which, similar to the transport seg-
ment, can be moved perpendicularly and laterally and can stop at the
height of the level. This return segment is used for receiving the sample
container that is pushed through the levels and returned back to another
level, from where it is brought back to the position where the transport

segment is located.

A drive coupling can also be provided between the return segment and
the revolving belt of the level. This can be activated when the heights
and the coupling between the drive and the return segment at said level
correspond. The return segment can preferably be driven in both direc-

tions, as the transport segment.



A.nanipulation device can be provided to feed the incubator, which may be
di sposed outside the incubator and can be noved along the inlet opening of

‘the i ncubBt4#487A0dr di ng to the inventipon the unit in a further
devel opnent can feature a loading station for manual delivery or re- noval
of sanple containers to or fromthe transport device, in case a manual

action is desired at a certain point or under rarely occurring con-
di tions. AJPGRWLPH devcemambeaprovided taifeed dhelinkebator, iagrthimeayn

automati c n nt ai ners when,t ar.e no, | onger
needed. 1 &l%ﬁbtb g?aéhféég utrhfee éncggﬂ\}ﬁgg %’i‘? AgeYRd "FHF%S e dofeb) e

cont ai nergpedingeof tlye pnéwisator. Neeordifg! foviiey inveritith ﬂ’fé)%%ﬂsl'nn fﬁﬁﬁbwns To
carry out eci al and rgqe further processing, individual additional

anal ysi s %?V‘QIBPH&%'%%P@@ aiurend leading sdatiposied mwitfﬂﬁl\teralnepcrgt .

[ h t can. _al so be use
?ﬁgglogén@gﬁslo@ t e%ﬁ/p%@?ﬁgqgn:s EF scrléggr@n%g’;égﬁdgglcﬁam PSR Rndent
pro- tectinamuad actiennisddésired la¢m céddint poimtlorf @ader efrelyletaiifring 8BH-

preferen o of the invention result fromthe clainms and abstract bot h of
whose worcﬁ ﬁgs refer to the content of the description, which |ncI udes

the fol | outagrdidgsir trid iiVediolt HETHit EAnCRRARISE Rable! A7 éﬂﬂéﬁféeﬁ on and

the drawing as well. The figures il ustrate efo ow ng: % shows
a schenatelgctioBsiation for sanmle doantalmemse\dmmwemdre manidhigey Ndcdlewi cal

sanpl es I pventi o ure ws .an il]ustration of the
sng i al "ﬁi‘t ‘g%'t‘ coﬁ?éﬁﬁs VieP rf%& é’@ Pamfsﬁﬁmp lesgepiadpers
processi rt!jreﬂﬂﬁ;l prien, toafiskeir r‘ts‘l’éliiUeJrS)glndt'il'Yé: Cpﬁ'ocgbgh'fge sPatidHYSTB SEHGBL{ C View
of a nmamgazine for storing sanple” containers;
special and rare further processing, individual additional analysis or
processing stations can be disposed along the transport section. The
magazines discussed here and the incubator can also be used inde-
pendent of the type of the unit described here, so that independent pro-
tection is claimed for them. Additional features, details, and preferences
of the invention result from the claims and abstract, both of whose word-
ings refer to the content of the description, which includes the following
description of a preferred embodiment of the invention and the drawing
as well.

The figures illustrate the following:

Figure 1 shows a schematic overview of a unit for processing and

handiling biological samples according to the invention;

Figure 2 shows an illustration of the spatial allocation of the manipu-
lating device, transport section, processing position, and
handling device;

Figure 3 shows a schematic view of a magazine for storing sample

containers;



PA4487WO - 15 Fi gure 4 a schematic illustration of a conpartnment of the

‘magazine; Figure 5 a sinplified illustration of containers for receiving
sanpl es; PH4EE7eN8)a schematic illustrfgion of a conpartnent of the
magazine; Figure 7 a schematic illustration of an incubator; Figure 8

shows schematic disposition of a receptacle for the incuba- tor according
to Figure 7; Figure 9 shows a schematic side view of a sluice for incubator
open- ing; Figure 10 shows a partial view of the incubator opening fromthe

right, ifng t ic dis 03|t|on of a
second mc%%ggo{ Qstljcpe I(?Hldéthm& &ﬂ?%?%'?@ceﬁqoﬁ%ﬁr'ﬂﬁ A%Ke type of
drive for the |ncubator accordl ng to F| gure 11; Figure 13 shows t he
dlsp05|t|p %5 paraﬁ ? renoving a lid froma_ sanple container;

Fi gure 14" $8G t he? SRS lgstration gf Geegfﬂnﬁge trreseidngmamplesa
sinplified form Figure 15 shows a plan corresponding to Figure 14 for a
nodi fi ed em bodi nent; P44487W0 -16 Figure 16 shows the plan of an

enbodi nentidsed agaa ﬁchematl@tllustratmmfrasbmparﬁmmt@flﬁe rragdzimel 7 shows a

schemati c arrangenent of several revolving trans- port devices; Figure 18
shows a return arrangenent at the end of a transport sec- tion, in a

mgnlfhew@me Fig yERehthti Mustrelivhrorss ifQibdthp del ivery of receptacl es
onto the

Figure 8 shows schematic disposition of a receptacle for the incuba-
tor according to Figure 7;

Figure 8 shows a schematic side view of a sluice for incubator open-

ing;

Figure 10 shows a partial view of the incubator opening from the right,

according to Figure 9;
Figure 11 shows a schematic disposition of a second incubator:

Figure 12 shows a simplified section through the type of drive for the
incubator according to Figure 11;

Figure 13 shows the disposition of an apparatus for removing a lid
from a sample container;

Figure 14  shows the plan view of the processing end of a unit in a
simplified form;

Figure 15  shows a plan corresponding to Figure 14 for a modified em-
bodiment;



transport device; Figure 20 shows the side view of equipnment for the
~storage of con- sunmables; Figure 21 shows a front view of the disposition
of Fi gureP2U48nw@l eft in Figure 20.1digure 1 shows an exanple of a unit
according to the invention, in an overviewillustration fromtop. The unit
contains a transport device 1, for exanple which is nade of a chain or a
belt. Th||s__ transport device is driven wth the help of a drive (not

depi ct ed) T IGHE B n pROWSI H’éﬁrﬂ'@n PoenopMboslimesti ees iagaiot imodiifiet tin ons,

however, the notiong blﬁtr? rg,l ‘[gctl on is preferred. The transport
devi ce drives a plurali ceptacles 2 for sanple containers along a

cl osed paFigurehzh ‘sbansra sommaraldredmgemem ofsﬁiﬁérﬁﬂﬁe\%lvlﬁa GanaL e
connected wi th one anqt by two return pulleys 4. Wen one considers the

transport device asPPd ‘%H'Pﬁ » a revolving chain, then the return pulleys 4
woul d be made of return gear wheels. It is nonet hel ess not necessary for
the transport device to actually com prise a chain. A guide can be

provi ded kigte hi c$h¢watarre$urtrharmlmgmne|dteat thedend ofi gurhshort @ecexanpl e.
The receptacles 2 e | .ocat ed aj e'g | ar intervals and are driven by the
transport device. THMnif3 SRagafied Calgi ermittent or continuous. P44487W0

(17 Bi Ol OBigkAb FRMRLIRSWS! EqUIMRERE ¥ the LA ChS tabaRladibe duBnaper t de-

vice 1, as depicted in Figure 1. base 5 1s ere different de-
tails of the unit atr%niimﬁt@wcehe details are yet to be explained. Besides

the Iine g S f thet ans | in the de- pi cted
exanpl e, qf'\%nli@ﬂ%ggz;m es %?tg' dg Y&V e 89“&”{1?99? hﬁh% %tBﬁag?a‘? n€P8: Each
magazi ne 6 is provigladapldd) a mani pul ati ng device 7, which takes a sanple
container, for exanple, a mcrotitre plate fromthe
Figure 21  shows a front view of the disposition of Figure 20, from left
in Figure 20.

Figure 1 shows an example of a unit according to the invention, in an
overview illustration from top. The unit contains a transport device 1, for
example which is made of a chain or a belt. This transport device is
driven with the help of a drive (not depicted), wherein in principle, motion
is possible in both directions, however, the motion in only one direction
is preferred. The transport device drives a plurality of receptacles 2 for
sample containers along a closed path, which feature two paraliel linear
sections 3, which are connected with one another by two return pulleys
4. When one considers the transport device as featuring a revolving
chain, then the return pulleys 4 would be made of return gear wheels. It
is nonetheless not necessary for the transport device to actually com-
prise a chain. A guide can be provided also, which features the shape
depicted in Figure 1, for example. The receptacles 2 are located at regu-
lar intervals and are driven by the transport device. The motion can be

intermittent or continuous.



magazine 6 and places it in a receptacle 2. These sanple containers are

t hen brought by the transport device up to the processing station at the

“bottom i nPRAB7END An i ncubator is ditposed on the opposite side, in which

a full sanmple container can wait for a certain period whilst the sanple is

bei ng proc- essed. A transfer equipnment 9 is used to feed the receptacles 2
ort device 1, which is not explained in detail. On the

on the tr 2«:@8
machi ne b gical ramplas, aremregeased @t stheolowsoeedsehtha ansparbdes are at

di sposal . yipeCHr gga@@p-é | $ G d Ckl: ,de. outside the place
occupi ed by the rece.pIt ac(i| egq:g,ﬁe\%iielérg{bs?%reegtlgﬁé?étﬁﬁy%ﬁWa%}f%r?ﬂt g6t h

di r ect i oni@ilsefuthet it aeaioeatsfd; the detsils areykt &y bé. eXgsldine’.al receptacl es
11 for mcrotitre plates are provided on the carriage 10. Likew se,

several processing devices 12 are disposed outside the place occupied by

the carripgsidt® ardlihdar FGSS; b%ét?tﬁ;{rf}sls d?ﬁﬁéetréﬁﬁé(%rgec?éxh'é& ﬁﬁhﬁ%gé’?i ting

position. The waiting positions o e processin vices 12 ore lie
on a cirdeicted qxadeplendwa snagapossdareodispuseidcl foy ampiyndarhple esnti age 10

d . | 1 4, PA44487. -18.1n th f 1 itself,
mani oul At S e Rbh TaRitdAe o6 5 BOYIEL I BosuensIRaRRYIcSOr, the |
return puvhish takethhcdarbple kensaihge) ﬂo?fé)é%}t?ﬁﬁltef ﬁé Hﬂcmtﬁ%)bﬁ;(e%oﬁ'lhﬁ'[é eturn

pul ey 4 and can execute other novenents. e case e depicted
enbodi nerfa9gRNG B ptaeas it inrereneniasted2. dhesarsdingpleheontzamensoarte devi ce

1, and t i I A 8, ane al so di.sposed outwardly.
During t E@eﬁ@g}ﬁ @*q@gé}gﬁséﬁﬂ%ﬁl}ﬁ% &P ’forﬁ?ﬁ PRRCEEYAY; s1akioB qtthene
r ecept aclkestt@nandrigueentt.he receptacles 2 to the incubator 8, the actual

transport device does not disturb. Wth nore conplicated transfer
equi pnrent, also the receptacles 2 on the one hand

An incubator is disposed on the opposite side, in which a full sample
container can wait for a certain period whilst the sample is being proc-
essed.

A transfer equipment 9 is used to feed the receptacles 2 on the transport

device 1, which is not explained in detail.

On the machine base 5, the manipulating devices for processing the
samples are at disposal. A carriage 10 is disposed on a circular guide
outside the place occupied by the receptacles 2, which is restrictedly
movable in both directions about the centre of the return pulley 4. Sev-
eral receptacles 11 for microfitre plates are provided on the carriage 10.
Likewise, several processing devices 12 are disposed outside the place
occupied by the carriage 10 and the receptacles 11, where they feature
their waiting position. The waiting positions of the processing devices 12
therefore lie on a circular guide that is disposed concentrically around
the carriage 10 and around the return puliey 4.



and the incubator 8 and magazi ne 6 on the other hand could be dis- posed on
different sides of the transport device. As already nentioned, the
‘recept acl Bs#44B70/NQ he carriage 10 are 1@i.s- posed outwardly of the area of
the receptacle 2 of the transport device, and the waiting positions of the
processing devices 12 are again outward of the area of the carriage 10.
Besi des the mani pul ating device 13, a carousel 14 is disposed, which can
hol d the I thereiuie ruigy dsebneanasipulating iqauiee 153 aattashedeatatably d  of
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agai n t akthet imidpeisp et the eeturd fuiksy 4 kndesn es@lculd oiier RlAeinbhton t he
sanpl e container. The carousel 14 rotates at the sanme speed as that of the

transport device 1. In this manner, one can assign each lid to the sanple
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devi ce 199sedhep\ditieterisidns of the teanspor deviaee cou- pling device 19, the
front arm 18 of the mani pul ati ng device 13 couples a

As already mentioned, the receptacles 11 of the carriage 10 are dis-
posed outwardly of the area of the receptacle 2 of the transport device,
and the waiting positions of the processing devices 12 are again outward

of the area of the carriage 10.

Besides the manipulating device 13, a carousel 14 is disposed, which
can hold the lid of the sample container. A gripper 15 can remove the lid
of the sample container approaching the processing station and place it
on the carousel 14. After passing the processing station, the gripper 15
can again take the respective lid from the carousel 14 and place it on the
sample container. The carousel 14 rotates at the same speed as that of
the transport device 1. In this manner, one can assign each lid to the

sample container, from which it was removed.

Disposition of the processing devices 12, the carriage 10 and the recep-
tacles 2 of the transport device are once again illustrated in Figure 2.
Figure 2 is to be understood very schematically. The processing devices
12 are disposed in their waiting positions outside the guide rail of the
carriage 10. Several receptacles 11 for microtitre plates are provided on



socket on the processing device 12. Then this mani pul ating device 12 is
renoved fromits waiting position and positioned opposite a receptacle 11
‘on the capripgy W and then is | oneredygo far that the processing de- vice
12 can process the sanple container in the receptacle 11 on the «carriage
10. The sanple container was transferred by the transfer equipnment (not
depicted) froma receptacle 2 of the transport device to the receptacle 11

on the cathe gggiage Tthellpe dossport path aftheptezepdaciet &2 mfrtheceamspaitways in
al - only one receptacle 11

t - 11 the carrjiage 10, wherein al - ways (
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equipment (not depicted) from a receptacle 2 of the transport device to
the receptacle 11 on the carriage 10. The processing of a sample con-
tainer occurs always in a receptacle 11 on the carriage 10, wherein al-
ways only one receptacle 11 is located in a processing position. This
processing position does not need to feature a fixed place, but can
change over a certain section of the motion of the carriage 10. With
processing devices 12, which feature a hose connection or a line, the
receptacle 11, on which the processing should occur, is moved closer to
the corresponding device 12. Theréfore, always only one processing po-
sition exists, even when several receptacles 11 filled with sample con-

tainers are available on the carriage 10.

Now regarding Figures 3 to 6 which depict a magazine 6 in magnified
detail: the magazine 6 contains several plates beside one another, on
guides disposed over one another, for the sample container 20. Figure 3
shows this only schematically. Even partition walls do not need to be lo-
cated between individual plates since it is sufficient to have grid-like
structures for individual guides. In the individual guides, the sample con-

tainers 20 are disposed successively, wherein the first sample container



take place with a device 7. Figure 4 shows two sanple containers 20 in a
~schematic side view, dis- posed in series in a guideway of a magazine. The
gui de rai P44487y Widle as roller conveymys. On lateral wings 21 rollers 22
are rotatably nounted. The distance between two rollers 22 is chosen such
that a sanple con- tainer 20 in each position Iies on several such rollers
22. As one can also derive fromFigure 4, the distance between the top
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or slidi ngyub|ele ‘ﬂ’ﬁhlé RevRiY 7by a stopper 24. To renpve a sanple
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sanpl e container 20 at its front bottom edge far enough up that it goes
over the stoppe 4. This is ssib) e sipce the space between the top side
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must however remain provided with the lid until they reach the processing
station. Neerdeiive drggnakiayirendy the distapcedbetyveen the top side 23 of the

sample container 20 and the rollers 22 of the next higher side rail 21 is
small. The rollers 22 of the respectively next higher side rail 21 form not
only a guide for the sampie container available there in case the top
most side rail 21 is not involved, but also a guide for the lower sample

container 20.

As already mentioned, the front sample container 20 of each guideway
is prevented from falling off the magazine or sliding out or rolling out by a
stopper 24. To remove a sample container 20 from the magazine, the
manipulating device must lift the sample container 20 at its front bottom
edge far enough up that it goes over the stopper 24. This is possible
since the space between the top side 23 of the sample container 20 and
the roller 22 of the top side rail 21 is a bit wider than the distance of the
top edge of the stopper 24 from the top edge of the roller 22 lying below
it.

Should the front container 20 be lifted around its front side so that it ap-
proaches the horizontal plane, then its rear top edge presses against the
front top edge of the lid 25 of the following sample container 20. This
poses the danger that the lid of this sample container 20 may pop off.



used as sanpl e containers | ook as schematically shown in Figure 5. The
sanple containers have a |lid 25 and a | ower part 26. The | ower part 26
‘features RBMET WD which features a-gertain distance fromthe top edge 28
of the lower part. The Iid 25 is nmade such that it enconpasses the
remaining strip of the lower part above the step 27 of the | ower part 26.
In a clos pl state, the bottomedge 29 of the |id 25 rests on thg st ep 27.
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m ddl e area remains free. A manipulating device can be ap- plre ere.
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ulleys 32 in the | ower area. The revolving means of transport 30 can be
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ers 22 above it is smaller than the distance of the top edge 28 from the
step 27. This allows such a magazine to be used in this application case,
where, due to the transition between an inclined guideway and a hori-

zontal position, the danger that a lid may pop off exists.

Figure 6 shows a view of a sample container in a guideway with the lid
and lower part, viewed from the front. One sees here that the rollers 22
on the side rail 21 only support the sample container 20 along its edges,
so that the middle area remains free. A manipulating device can be ap-
plied here.

Figure 7 shows an incubator in a very simplified form, as it can be used
in a unit for processing biological samples. In the housing with an insu-
lating wall, a revolving means of transport 30 is disposed, which is
guided by three guide pulleys 31 disposed in the top area and four guide
pulleys 32 in the lower area. The revolving means of transport 30 can be
moved by a not depicted drive. It can be moved preferably in both direc-
tions. Every point of the revolving means of transport can therefore be

brought in correspondence with an opening 32, which is meant for



P44487WD - 22 chargi ng and di scharging the incubator. Receptacles 35 for
sanple con- tainers 20 are attached on the revol vi ng neans of transport,
“for exanpPel448T WaE two chains 34. These have an angle 36 on the side,
which is aligned upwards and in the top area is pivoted via on an axis 37
on the <chain 34. As a result, the receptacles 35 can be aligned

I ndependent of how the chain 34 is nonentarily running. Through the use of
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rotatable cylinder 42 with a cut-out pose hi's cylTnder 42 is
rot at abl dnt@yeutspadmri zontal axis 44. The waII 45 of the incubator above
and bel ow the opening 33 contains a wall section 46, which features the
shape of a part of a circular cylinder. The rotatable cylinder 42 is

di sposed Figake tthahoiws hi @stal dhhawsad ifet 2 @mﬁgj‘(% 8p tﬁ@qnégsaid?ncﬁfe%- In
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tures a great length in the direction perpendicular to the drawing plane of
Figure 7. Since a high level of humidity of over 95 percent is and must
be present in the incubator when charging and discharging sample con-
tainers, the inlet opening should oniy be opened as wide as necessary
so that the humidity cannot sink. For this purpose, in a further develop-
ment of the invention, a sluice 41 can be provided, as depicted in Figure
9. In the opening, a reciprocating and rotatable cylinder 42 with a cut-out
43 is disposed. This cylinder 42 is rotatable about a horizontal axis 44.
The wall 45 of the incubator above and below the opening 33 contains a
wall section 46, which features the shape of a part of a circular cylinder.
The rotatable cylinder 42 is disposed such that it lies with a sealing con-
tact on the sections 46. In the depicted position, a sample container 20
can be inserted in the interior of the cylinder 42. By rotating, the opening
43 it can then be aligned so that the cylinder can be pushed out. The
interior of the cylinders 42 can also be partly filled out.

Figure 10 shows the opening from the front side of the incubator. Since
the opening can be very long due to the reasons already mentioned, it is
possible to subdivide it. This is depicted in Figure 10. Here the cylinder



Figure 10 shows the opening fromthe front side of the incubator. Since
_the opening can be very long due to the reasons already nmentioned, it is
possi bl e Pol4@ydnd de it. This is depixgged in Figure 10. Here the cylinder
P 44487 WO - 23 42 with the cut-out 43 in the left position is half open,
whilst it is closed in the follow ng position. The subdivision of the

opening in_individual sluices can for exanple correspond to the width of a
si ngl e safpvdthethe cuinddDm thentefrpgaition isthalhopen, mdviss itde dosed amd
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i nsi de tht@”??fcgﬁat or. Here individual parallel |levels are provided for the
sanpl e containers 20, of which Figure 11 only shows two | evels. In each

| evel , revolving belts 48 are provided, on whose top strand 49 the sanple
cont ai ner EheFiguresdil §-ambd@dnoWhehaw \eosetond rhbsaditlent of aniidedbatpund two

gui de pulleys 50 respectively. In front of and behind the respective guide
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gui de pul od. .. The width mnmeasured fromleft to right of this conveyor
belt 53 i‘!r?qﬁﬁb‘iffaet"ﬂ%Bﬁ&x?‘?"‘i%?%ﬁsy'scla‘fq SIS tb%e‘”ﬁﬁf-'i’é‘t‘?ﬁ- Herganl e
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ment i oned, oG \Rge dPYF WRYSES thB%tFiRd 49 the sample containers 20 are dis-

posed. The revolving belts 48 are guided around two guide pulleys 50

respectively.

In front of and behind the respective guide puileys 50 of each level, two
shafts are provided, in which a segment is respectively disposed, which
is movable in height, as implied by the arrows 51. A transport segment
52 is disposed behind the inlet opening 33. This contains a conveyor belt
53, which is guided around two parallel guide pulleys 54. The width
measured from left to right of this conveyor belt 53 in Figure 11 approxi-
mately corresponds to the size of a sample container 20. Perpendicu-
larly to the drawing plane of Figure 11, the length of the conveyor belt 53
is as large as the entire dimension of the incubator in this direction. The
transport segment 52, as already mentioned, can be moved over the en-
tire height of the incubator. It contains a drive for its height movement,
which is disposed outside the interior of the incubator as well as a drive
for moving the conveyor belt around the guide pulleys 54, in both direc-
tions. A coupling element 55 is connected with the one guide pulley 54,
which, with a corresponding counter coupling element 56 on the guide
pulley 50 of the conveyor belt 48 of each level, together depict a cou-



tire hei ght of the incubator. It contains a drive for its height nmovenent,
whi ch is disposed outside the interior of the incubator as well as a drive

“for movi np 44us70niyeyor belt around thgy guide pul |l eys 54, in both direc-
tions. A coupling elenent 55 is connected with the one guide pulley 54,
whi ch, with a correspondi ng counter coupling el enent 56 on the guide
puIIey 50 of the conveyor belt 48 of each |evel, together depict a cou
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al so, the drive for the guide pulley 54, which is facing the interior of
the i ncubator, contains a coupling elenent 55, which can interact with the
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a n V\/mc establjshes the correct direction of rota- tion. This
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for exanmiedt 43rmgn@t|bgep_oupl ing can also find application. The principle
and/ or the manner how the incubator according to Figures 11 of 12 can be

operated is as follows. Wth the help of a transfer equipnent novabl e

along therd £ngfhidly EREmERED! Nk i bh?eblﬁ Ia?efonly implied schemati-
cally, protrude through a partition 58 of the incubator in a room 59, which
still lies within the hosing of the incubator, but is not part of the interior of
the incubator. Between the gear wheels 60, which are disposed in the
extension of the shafts of the guide pulleys 54, a coupling can be
brought in engagement, which establishes the correct direction of rota-
tion. This can be done with several gear wheels, wherein also other pPOSs-
sibilities, for example a magnetic coupling can also find application.

The principle and/or the manner how the incubator according to Figures
11 of 12 can be operated is as follows. With the help of a transfer
equipment movable along the length of the opening 33 available in front
of the opening 33, a sample container is transferred through the opened
sluice onto the transport segment 52 behind the opening 33. Products to
be processed concurrently are pushed bit by bit onto the transport seg-
ment 52. As soon as no further sample containers for the process are
provided, the transport segment 52 moves up to the height of a certain
level. Then the coupling made of the coupling elements 55, 56 is con-
nected and the horizontal drive of the transport segment 52 is put in mo-

tion. Thereby the series of sample containers 20 will be transferred from



of the opening 33, a sanple container is transferred through the opened
sluice onto the transport segnent 52 behind the opening 33. Products to be
" processedpcpmggnent |y are pushed bit gz bit onto the transport seg- ment
52. As soon as no further sanple containers for the process are provided,
the transport segnent 52 noves up to the height of a certain level. Then
the coupling made of the coupling elenents 55, 56 is con- nected and the
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hind the inlet opening 33. From here, they can be removed from the in-
cubator. The sample containers 20 are removed from the incubator in
the same sequence in which they were put. Therefore, this involves a

FIFO incubator or memory.

When the drive is coupled to the levels by the transport segments 52,
57, they work at the same speed everywhere, so that the number of lev-
els which work in one direction is identical to the number of the levels
which work in opposite direction. The levels that work in a given direction

can be determined by means of the controls.

Figure 13 now shows further equipment which is advantageous in con-
nection with the unit according to the invention. It was already mentioned
with reference to Figure 1 that equipment for lifting the lid of sample con-
tainers is provided there, which however disturbs when processing the
samples. On the other hand, the lid must again be placed on the right
sample container; which means on the sample container from which it

was removed. Figure 13 now shows a second possibility of this. A rotat-



el s which work in one direction is identical to the nunber of the levels
whi ch work in opposite direction. The levels that work in a given direction
‘can be depeugragichy means of the contygols. Figure 13 now shows further

equi pnent which i s advantageous in con- nection with the unit according to
the invention. It was already nentioned wth reference to Figure 1 that
equi pnent for lifting the |lid of sanple con- tainers is provided there,

whi ch hovsi@@eplade §t1u'rsbsrcvmdadpmdn'eh§$ motatable ahopt asperPeridicular kads rand, the

lid nust I n ced he righ | e contai ner, which neans on the
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possibility of this. Arotat P 44487 WD - 26 ing plate 61 is provided,

which is rotatable about a perpendicular axis in the mddl e between the
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container, 20 a drive 65 is provided, ich can push a plate 66 upwards.
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pressur e tUed}wo sirnee oﬂdhafureese@ltac!ecand nifw fee %mk@%drﬁbl@l%nfélﬁeh(?%e 64. As

soon as thi po reached, the drive 65 noves the plate 66
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sample container 20 is again lowered onto the receptacle. The rotating
plate 61 is then rotated so that the receptacle 62 with the lid now held
firmly inside moves in the same cycle as the sample container 20 is
moved. On the opposite side, the lid can again be put on the sample
container 20, from which it was removed. Attention is therefore paid to
ensure that the association between lids and sample containers is re-

tained.

The invention therefore provides a unit to be operated automatically,
with which a plurality of samples can be processed automatically. It can
happen that the processing method can vary from sample to sample and
that the processing time can be very short depending on the processing
method and/or sample.

Inside the processing area, clean room conditions frequently prevail. The
actuation activities which in particular means that the motion of manipu-
lating devices or sample carriers must be adapted to the clean-room
conditions, i.e., they must be minimized. The invention solves this in that

it minimizes the number of manipulating devices without reducing the



ensure that the association between |ids and sanple containers is re-

tai ned. The invention therefore provides a unit to be operated

“aut omat i c@l 44487 Wihh which a pluralityy7of sanmpl es can be processed
automatically. It can happen that the processing nethod can vary from
sanpl e to sanple and that the processing tinme can be very short depending
on the processing method and/or sanple. Inside the processing area, clean
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processi ng devices is enabled without noving the sanple carriers between

the procegsing steps. Now regarding Figure 14. In Figure 1, at the end of
t he 5nit, PWR%%aﬁq?m@sElgpr%ﬁ d IBFigHee gy @édbeiengd of dbhe amit itwas illus-

wor kpl ac ' ' ' nipul ati devi ce
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71 for the P! cessi gg stations %%ﬁ t he mani pul ating device 13, on which
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t ranspor tt §_emam'pulatm fdeyige ridh) om hwbicth aativitiesetan betcaleiidc bed by whi ch

s ol neqNWQSQaﬁgﬁs,e)%r%E:Halaré'va’llnldez)?éndent of the manipulating device 13.
Moreover, Figure 14 shows that the entire processing area can be en-
closed by an external wall 73. Also the transport section itself can run
through a tunnel - not depicted - which is joined with the external wall 73

of the processing area.

Wherein the manipulating device 13 in the embodiment according to
Figure 1 and Figure 14 is disposed at a fixed point so that the gripper
arms can be rotated about a fixed perpendicular axis, Figure 15 shows a
modification in which the manipulating device 13 can be moved on a rail
74 in the longitudinal direction of the conveyor section. This makes it
possible, not only to charge the processing stations on the disposition

rail 71 but also on the linear processing stations 72.

Figure 16 yet again shows a modified embodiment, where, in addition to
the fixed manipulating device 13 on the base 105, also linear lateral
processing stations 72 are disposed, on which feeding and other ma-
nipulating devices 75 are provided. These manipulating devices 75 can
‘be moved along linear rails 76 and are therefore simple in design and

easy to control. Of course more than one manipulating device 75 can be



of the processing area. Wherein the manipul ating device 13 in the
enbodi nent according to Figure 1 and Figure 14 is disposed at a fixed
"point so phaysthgipri pper arms can beg ot ated about a fixed perpendicul ar
axis, Figure 15 shows a nodification’in which the manipul ati ng device 13
can be noved on a rail 74 in the longitudinal direction of the conveyor
section. This nakes it possible, not only to charge the processing
st ati ons disppleddis posirtilerv.rRué tdla hutatthamber dfhiadividgany BoaeeusL Ng
stations qz. Figure 16 it againh shows % n?dified enbodi nent, where, in
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The transport device, see Figure 1, has revol ving equi prent, on which the
receptacles for vessels or simlar objects can be attached. According to
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al so havéhe reespidabbdor ergtbls bnsimaiiar bbjeets canbe aBachedn According
to the number of receptacles and if necessary also according the num-
ber of processes required for a certain receptacle, the revolving equip-
ment can also have a remarkable length. In case linear equipment can-
not be accommodated for certain reasons, then, according to the inven-
tion, also a disposition unit with several transport sections can be con-
structed, which can then be combined with oche another so that delivery
from one transport section to another transport section is possible. Fig-
ure 17 shows an example. Furthermore, the invention determines how
the transport section has to be constructed from grid dimension and in-
dividual sections of the transport section with the length corresponding
to an integer multiple of the grid dimension. For example, in Figure 17 a
transport section 77 is equal to six-times the grid dimension in length
and an adjoining transport section 78 is equal to eight-times the grid di-

mension in length.

With the disposition of Figure 17, at the return pulley end of one trans-
port section, a return puliey end of an adjoining transport section is dis-
posed. in addition, a further fransport section with its return puiley end

can be disposed on a linear section of the first transport section.



not be accommdated for certain reasons, then, according to the inven-
tion, also a disposition unit with several transport sections can be con-
“struct ed, pwysgy iR then be conbi ned _\@'tgt_h one another so that delivery
fromone transport section to another transport section is possible. Fig-
ure 17 shows an exanple. Furthermore, the invention deternines how the
transport section has to be constructed fromgrid dinmension and in-
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sonmewhat r aj , re- tacl.e quide is separated fromits
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gui ded i ractopusifioning lofattid teanspdrernedtal agliofHeedebépladies apdpanchRner
slotted lie?é gg._Th transport nests 80 are guided wth castors 80 both on
t he out e&Ee ‘I"ftha@e@h fohdhe famplasota beeprqgessedad he transport nestonly i s

snooth r | EOSHE I itionj f _the transport
nests and tngr ecept?%l‘je@“boglgé&cﬁ 8életc e&vr\ﬁmeﬁﬁhkﬁe%%e?htges%ﬁﬁﬁes to be
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ich th S the trans; portin sk, but not the guiding task. The
w;ﬁspor?anﬁgéﬁﬁgﬁ)%lq@sgaw rt)fhtﬂoe too’th%dt gelt 85. Thereby, thegposntio% of a

transport nest in relation to the next transport nest can be set in a grid

dimension that corresponds to the pitch of the toothed belt 85.

A toothed wheel 86 drives and returns the toothed belt 85, which fea-
tures a form around its outer circumference which corresponds to the
teeth of the toothed belt 85 but also has additional nests 87 for accom-
modating the transport nests. It is also considerable to accommodated
transport nests relative to the plane of the drawing of Figure 18 in an-
other plane and to design the connection between the toothed belt 85
and the transport nest 80 such that also a toothed wheel can be used
without such transport nests 87.

Figure 19 shows a strongly simplified section of the manner in which a
transport nest 80 engages in a guideway 81. This guideway 81 with the
outer slotted link 82 and inner slotted link 83 is accommodated in a rail
88, under which a hollow profile 89 for accommodating supply and con-
trol lines is attached. On the top side of the transport nest 80 a recepta-
cle 90 is inserted, which can be pushed both over as well as under the
transport nest 80 with the help of a transfer device 91. For this purpose,



a'protrusion in a gap of the toothed belt 85. Thereby, the position of a
transport nest in relation to the next transport nest can be set in a grid
“di mensi onptAgig7oaKs esponds to the pitely of the toothed belt 85. A toothed
wheel 86 drives and returns the toothed belt 85, which fea- tures a form
around its outer circunference which corresponds to the teeth of the
toothed belt 85 but al so has additional nests 87 for accom nodating the
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90 is inserted, which can be pushed both over as well as un _

t r anspor tVifi@sforsexammeaethrepeins, avharanthistratapart devicdeomedt, seur pose,
P44487V\DF5§QIF%§e,transfer device 91 possesses an arm 92 for exanple with a
suction ctp on its free end. The transfer device 91 is attached to a
console 93 which is laterally fixed on the rail 88. The transfer device

can be at-. tached anywhere on the rail 88, where a magazine 6, see Figure
1, is |ddguEes 400 @gﬁhgw ardoragm snagagegi @ cwhigh inidispased beside @0 be

Cranspor (T ARPCESSARAPLRG, fom VLA CorS HBBR, RS REHERDERE devi ces
meet, seeplaseduore the.tramsporssettion. Fighme 20sa0d WE N FHOVE abfurthdrch is

di sposed ebr(raugiog?mgnt of such a magazine, in which such consumables are
stored. The consumables can involve for example microtitre plates in
many different formats with or without a lid, or cell-culture bottles in dif-
ferent sizes. There can also be racks in microtitre plate format, which for
example, are equipped with tubes. These products to be stored have a
correct rack surface and a vertical wall which offers grasping surfaces
for a cleaner. Moreover stackable products can be stacked on one an-

other.

The magazine depicted in a short form in Figure 20 contains a rack that
features roilers 95 in the area associated with the end of its transport
section, in order to be pushed over the floor 96. A table leg 97 is pro-
vided at a distance from the end at which the rollers 95 are mounted at
the bottom. This table leg 97 can be swivelled in. The rollers 95 carry a
rack which is horizontal in the top part, where a transport device 98 in
the form of a driven, conveyor belt is provided. Support piates 100 are
disposed underneath the conveyor belt 99, which can be individually
lifted by a lift unit 101 (not shown). The position of each support plate
100 supports a pile 102 for articles to be stored. On the right end, a re-
ceiving position is provided to manually place a pile 102.



transport section and from whi ch consumabl es can be di scharged and pl aced
on the transport section. Figures 20 and 21 now show a further enbodi nent
“of such apupg@ziyye in which such congynmebles are stored. The consumabl es
can involve for exanple mcrotitre plates in many different formats with
or without a lid, or cell-culture bottles in dif- ferent sizes. There can
al so be racks in mcrotitre plate format, which for exanple, are equipped
with tubes. These products to be stored have a correct rack surface and a
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conveyor belt is provided. Sugport pl ates 100 are disposed underheath the
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articles. The transport hzjest‘qe{:jiﬂent %‘38]: g%\%@ﬁ%%'?%ﬁﬂ alimt in vertical
direction. It contains a revolving conveyor belt that is also novable
under CO'FJrO un@redte{aqgsggrsttoﬁg g‘?ﬁtméggzines, reference is now drawn to

Figure 21. This shows a view of the disposition of Figure 20, from left in

Figure 20. The piles 102 of stored articles are stored inside the maga-

zine on the lowest edge flanges 106 of the side rail 107. This is implied

for one article 108. If now a stack 102 of articles 108 should be trans-

ported further, then the support plates 100 are lifted with the help of the

corresponding lift unit 101, so far until the pile lies on the conveyor belt

99, and lifted off the side flanges 106. Then transport can take place by

means of the belts 99.

The transport segment 103 is mounted on a lift table 108, which can be
lifted relative to an assembly rail 109 with the help of a drive. For this,
the schematically implied guide rods 110 are provided. The lower end
position of the lift table 108 and of the transport segment 103 is selected
such that the lowest product in the pile just lies on the flange 1086.

On the assembly rail there are stop mechanisms 111 pivoted respec-
tively right and left, whose lower ends 112 can be moved by a horizon-
tally acting elevating mechanism 113. The top ends 114 have catch
plates 115 with which they can be brought to the unit on the side walls of



serves the purpose of respectively transferring the |owest article of a
pile 102 of articles through an opening in the housing 105 and an openi ng
“in the tpnpela7iffh to the transport dewice 3 of the processing device, for
whi ch the transfer equipnent 91 of Figure 19 is provided. For further
details on storage in magazines, reference is now drawn to Figure 21. This
shows a view of the disposition of Figure 20, fromleft in Figure 20. The
pi | es 102thef agticiesd! G8 tand dsemferestheyrdannbolibsubk ammgaticlal fiembn The | onest
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lifted ofbetwrenihie chteingiatesobls Dhthe stemepeshaniam ddlte pl ace by neans of
the belts 99. The transport segnent 103 is nounted on a lift table 108,
which can be Ilifted relative to an assenbly rail 109 with the help of a

drive. FoThéMdrizoritary sehiagaift aaltl 13 63h RNy 8s feexadpiar e provi ded.
The lower end position of the lift table 108 and of the transport segnent

103 is selected such that the | owest product in the pile just lies on the
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the product transfer to the base unit. In this position, the rollers 95 are

lifted a bit from the floor 96, so that no mechanical over-definition occurs.

On the opposite side of the magazine, a control panel 121 is disposed,
together with a grip 122. The control panel 121 is used to trigger the in-

dex device, which means, to release the magazine again.

The transport within the housing 105 of the magazine works as foliows:
Every transport segment, which means an area corresponding to a sup-
port plate 100, is fitted with a light-signal button which recognizes
whether products are on the segment or not. The transport device con-
veys a product pile from one segment to the next when the transport
segment in front of the pile is detected to be unoccupied. The support
plates 100 of both segments are lifted so that an uninterruptible transport
occurs from one to the next segment. As soon as the abandoned trans-
port segment sees no more products, then the delivery is concluded suc-
cessfully and both transport segments can again lower their support
plates 100.



In Figure 20, it is visible that an indexing device 120 is di sposed respec-
tively on the side of the nagazine, next to the transport section 103, in
‘the top apd4agiytvem areas. Wth the helyg of this indexing device, correct
positioning and alignnment of the magazine occurs relative to the tunnel

104 receiving the unit. Through an automatic nmechani sm the magazine is
utilized in the index position so that exact positioning is achieved for
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t r anspor tPiRicUst warhbehgiasney aod feldt by thegysiter pates k5 bblthevatop- Every

transport Whl e rea correspondi ng..to, _a, sup-, port plate
100, is f?@fg‘?‘%ﬁ?'ﬂg@ ﬁﬁg1ht?@§g§‘gﬂp%ﬁﬁt'ﬁ18ﬁ*\ﬁﬁi‘ Feé‘gaﬁ?&eé% sd ity e
product s systenpldies sei@reah graspoThethendpait RYnhcAEYDSEs HIW ISR
product pi ‘I“isfrom one, segnent to the next when the transport segnent in

front of WReshihepils igehelst by the slorumachanisan 11Ae lsdpgostarting spasi- 100 of

both seg A Rt err i t. ccurs from
one to TS Belect Fomthd 1Rindlr dciberoia sy ShEVRETI oBiy cees
no nore mroduettsanspen ddmmeat i yahsbe dradd usied trasfepessiathy wEyd bot h
transport segnents can again |lower their support plates 100. P44487WO - 33
Shoul d al‘B}'Bduct be transferred fromthe pile allocated to the transport
segnent 103, for transport to the base machine within the tunnel 104, this
transport segnment 103 will lift the pile so high until the second | owest
product dévaral gusbpaagarinds desbribeddn Higuer2@l ane 2 11¢andfe tiwpmieeb- per
mechani sm 111'th£hfara5t089ter chanismis.a ti.v?tgd SF(_). t hat t he
ed in Fig

along nsport section of the unit depic ure 1 and Figure
17. After the index device releases, the magazines can be driven away

and equipped anew outside the unit.



system pl ates 115 can grasp. The transport segnent 103 is now | owered
whilst the pile is held by the stop nechanism 111. In the starting posi-
"tion, thepoRisgetwiyomthe transfer equigpnment 91 now individually placed on
the transport segnent 103 can be held and transferred to the base wunit.
Several such magazi nes described in Figure 20 and 21 can be di sposed al ong
the transport section of the unit depicted in Figure 1 and Figure 17.
After the index device rel eases, theChgazi nes can be driven away and

equi pped anew outside the unit. P 44487 WD -34- Clains 1. Aunit for

aut omat ed processing of biological sanples, with 1.1 a revol ving transport

device (19, foratymneRadichs &e%%mgsgﬁ%flﬂf’ﬁi&?%mﬁegf ?;%'I) east one

processing position for sanples in the contai fers 1.3 at
| east one prockdsi myreeoivie (remspoot detiees@ifoedrarsportihg saaple 4oa-

mani pul ati ng devi cgt f13 @r positioning the processing device (12)
opposite the proce 8 |)tion. 2. Aunit according to Caiml, with a

magazi ne (6) fpp stfricagt GHe proeaSiA Sitioal or ddn i led npl e
containers (20), and equi pITEI}l)t? (7) If g?&gi slchar g;i ng Pﬂéeé é'ggé%rrsaébrﬂg@
materials / sanpl e cadan@raded)( 20) and for delivering consumable materials

/ sanpl e contakner e tr rt deyvice ((1). 3. Aunit according
to Caim1l or 1fzib vvlels[h'{eé%E Ph%u%&c&ss%%%&lceaa%hfor FaPATPISSPP é"éé:lfn a
defined environnmentas 4. A unit according to one of the preceding clains,
wherein the proc- . . . -
1.4 a manipulating device (13) for positioning the processing

device (12) opposite the processing position.

2. A unit according to Claim 1, with a magazine (6) for storing con-
sumable materials, in particular in sample containers (20), and
equipment (7) for discharging the consumable materials / sample
containers (20) and for delivering consumable materials / sample

containers (20) to the transport device (1).

3. A unit according to Claim 1 or 2, with an incubator (8) for accom-

modating samples in a defined environment.

4. A unit according to one of the preceding claims, wherein the proc-
essing position is disposed outside the transport section of the
transport device (1).

5. A unit according to one of the preceding claims, with transfer
equipment for delivering the sample containers (20) from the
transport device (1) to the processing position and/or vice versa.

6. A unit according to Claim 5, wherein the transfer equipment works

independent of the manipulating device (13).



essing position is disposed outside the transport section of the transport
device (1). 5. Aunit according to one of the preceding clainms, with
‘transfer pegugp for delivering thgssanple containers (20) fromthe
transport device (1) to the processing position and/or vice versa. 6. A
unit according to Caimb5, wherein the transfer equi pnment works

i ndependent of the mani pul ati ng device (13). P 44487 WD -35 7. A unit
accordi ng/.t o dheurgt ackergingctedong of thieTprecddingi clairhe, Wheraimhatrhag devi ce

13) i de f hani cal f t | - pli f th [
ovt ce (12) . EVPHEITY Catikin AT A Brasifo o MR aphealaa dUBFRPRal Catier o1 o

waiting statigihg &f mé?%@sQHQ%&ﬁcé ?pz)orocessi ng position for the
[ . 9. Ji

process- ing device (12 A Unit according to Claim8, wherein the
waiting station is nmade in such a manner that the processing device (12)
at .said station.

be cl ' d d f furth
1o, A uni§ aco it atesHnd e BT psteting daieS. Whetein devaling oc.
essing devi cesstéfidn ivRiikpdged dhenaadratinscabsPREpSSHbAGOr the nrocdBst
according one of the Clains 8 to 10, wherein the waiting positions of the

processi ng dengé&teviaef1dhd/ or the processing po- sitions are/is disposed
such that the mani pul ating device (13) can approach its positions through
a linear notion along one of its de- grees of freedom 12. A unit according

to dain®.8 tA Uhjit abeseiimg tbClaihts,Nghearsihtthensaling sRiok RCAwH devi ces
(12) and/or thec%(reocessi ng Fositi ons are_ disposed on a line parallel to
the transport SHichedt T thiat theapsocessing gésviee. (12) can be cleaned,

serviced and prepared for further work at said station.

10. A unit according to one of the preceding claims, with several proc-

essing devices (12) working independently of one another.

11. A unit according one of the Claims 8 to 10, wherein the waiting
positions of the processing devices (12) and/or the processing po-
sitions arefis disposed such that the manipulating device (13) can
approach its positions through a linear motion along one of its de-

grees of freedom.

12. A unit according to Claims 8 to 11, wherein the waiting positions of
the processing devices (12) and/or the processing positions are
disposed on a line parallel to the transport direction of the trans-

port device.

13. A unit according to one of the preceding claims, wherein a degree
of freedom of the manipulating device (13) is a motion parallel to
the transport direction of the transport device (1).



13. A unit according to one of the preceding clains, wherein a degree of
freedom of the manipulating device (13) is a notion parallel to the
“transport Pd4487tWwan of the transport .dgvice (1). P 44487 WO -36 14. A unit
according to one of the preceding clainms, wherein the proc- essing position
in one direction parallel to the transport direction of the transport
device is novable. 15. A unit according to Claim114, with several

processi ni?st of\i Wit agaardinadopene & shapresedingslaing, wherdin taeqmodi ng t o

one of the pre i .a] erein.th n rt,device (.1) noves the
sanpl e cont ai n"gé?%h@%&ﬁ{’gﬁ% 034% %ﬁ?ﬁ“@'&%ﬁﬂﬂ'ﬁb@@)& BaPsPPEy é'g%’?téﬁ“fblg?and t wo
return pul | eysthedirandgortAievicé i@atershiag to C aim 15, wherein the
processi ng device (12) and/or the processing position and/or the

mani pul ating device (13) are/is disposed in the return pulley area (4).

18. A uniigaccgr i fotf e i [ el N, C-
essi ng pois?'ti o}g Lﬂ*s'pgf%g%‘fs@@ tge(t;f/\a/@g’np%hg’ﬁ r%%’s%grlp @%%%ﬁhsétgpbﬁﬁeao'{&
transport deviaree ptpcessinghmositidni ng position of the processing de- vice
(12). 19. A unit according to one of the preceding clains, wherein

mcrotitre plates are provided as sanple containers. 20. A unit according

to one of4¢he mrgﬁ@dée@omi,?én& Mersi m%;ﬁreﬁlﬁ?paﬁmge%ﬁgréi&) iHeatures

receptacles (2) for mcrotitre plates. according to one of the
precedi ng cl aitrenspadrérdévicehél )t maned dne espiinple toritaimade(20) siorty @ nanner

the. procesel ng BBSPRIUHTO AR ARAR srabgs R hrs rshEBrtiRys Blone of the
precedi ng clai ns, wherein the trans-
17. A unit according to Claim 15, wherein the processing device (12)
and/or the processing position and/or the manipulating device (13)
are/is disposed in the return pulley area (4).

18. A unit according to one of the preceding claims, wherein the proc-
essing position is disposed between the transport sections of the
transport device (1) and the waiting position of the processing de-
vice (12).

18. A unit according to one of the preceding claims, wherein microtitre

plates are provided as sample containers.

20. A unit according to one of the preceding claims, wherein the

transport device (1) features receptacles (2) for microtitre plates.

21. A unit according to one of the preceding claims, wherein the trans-
fer equipment is made in such a manner that it fransfers the recep-
tacles (2) from the transport device (1) to the processing position.



fer equipnment is made in such a manner that it transfers mcrotitre plates
(2) fromthe transport device (1) to the processing position. 23. A unit
“accordi ngPeidgeiihe Cains 2 to 22, \grerein the magazine (6) features at

| east one roller conveyor inclined forward for a se- ries of sanple
containers (20) to be disposed successively, pref- erably a plurality of
roll er conveyors di sposed one upon the other. 24. A unit according-to Caim

23, wher e t R Wihasgerdingrte ere of teel precedinghaaimaewherpirethmtreasner s

20) are char 1Dy r: L-: F ' | n 6) .a nst a
gt0|)oper (24) Iq%ga%cgﬂbﬁﬁeer{rté.gr}bgaleﬁ'\nuﬁf f §3€§L8§E§h$§ﬁﬁﬂ%5%'&ﬂﬁ B n the
sanpl e cont ai nelated 2B) froat the hangpdrbyedte e ) té ohé ¢recessingi sdsitibg. sanpl e
containers (20) lie. 26. A unit according to Caim 24, wherein the sanple

containers (20) are charged by driven rollers on which the sanple

{ ai 50 ; _ ) ; . or . ol
botvoen 173" Ayt Sppérding ol Lr3RETRIME 3 fo TR Wheriing naliazhd ho)
on the other (Barfdatirés &t least aoe cokemgoveyaf indieed @irmardJot e 288, with a

slip between the helt or rollers o ne hand, and the drive far these
on the other 1BHE %ﬂpfﬁ &Rma@@&%ﬂabﬂ@)&@ SIS ReS sycceasiv@her RISk t he

feed effect isaply agsiat&ftyRf reRE8PEoRTePOrd dishbied Gid & Obinihe
gui deway for the Wsaﬁ%l e cgnt ai ners (20). SP44EE$V\%%% ggﬁ%euéﬁh:e?accordi ng
to Caim29, wherein the conveyors are roller conveyors. 31. A unit
accordi %40 g\aﬁ'ni %gc‘:o%%%bncfa?r% ﬁgn\\r@ Pein tfh(aeaégrrl\?ey?or%uéfe designed

such that the sample containers (20) are charged in the front di-

——

rection of the magazine (6) against a stopper (24) located there.

25. A unit according to Claim 24, wherein the sample containers (20)
are charged by driven rollers on which the sample containers (20)

lie,

26. A unit according to Claim 24, wherein the sample containers (20)
are charged by driven rollers on which the sample containers (20)

lie.

27. A unit according to Claim 25 or 26, with a slip between the
belt/rollers on the one hand, and the sample containers (20} on
the other hand.

28. A unit according one of the Claims 25 to 27, with a slip between
the belt or rollers on the one hand, and the drive for these on the
other hand.

29. A unit according to Claim 23 or 24, wherein the feed effect is gen-
erated by means of an inclined alignment of the guideway for the

sample containers (20).



face coated with smooth-slide material. 32. A unit according one of the
Clains 23 - 31, wherein the roller con- veyors feature a top guide for the
“sanpl e coptgaigeng 20). 33. A unit acegrding to Claim32, wherein the

di stance between the top side of the sanpl e-container guide and the bottom
side of the respective sanple-container guide is smaller than the sum of
the heights of the renoved lid (25) and the |ower part (26) of the sam
pl e container (20) without a lid. 34. A unit according to Caim32 or 33,

wherein t to id f the . raoller nveyor.is forned by the rollers (22)
of the reéskg'ect'?v‘gﬁ&; %%???rdﬁmﬁgtﬁ’egl?'ml ' W%@%ihe%(?n\@ Bt R d6HaN ng one
of the C ai ms éonvieyasts. Wherein the mani pulat- ing device is nmade in such a

manner that it [ifts the front sanple container (20) above a stopper (24).
36. A unit according one of the Clains 2 to 34, wherein the mani pul at- ing

devi i deain.: : A i . t 24) in f t
of the 10t SaiEHECORITBIBCIANSS WhEELRTE oSnies Teatie b 1"
opened gap i n facerdoatedtwiith ienbotirside neatefiainer (20) during the novenent

of the sanple container (20) just sliding off. 37. A unit accordi ng one of
the Cains 3 to 36, wherein the incubator (8) is disposed in such a manner

that the |1 ek Mai I 4448 9.t al i.nt o and out of
t he incubga%or /gggﬁbt?ésc?% a i@gﬁpgﬁjéﬂ%ﬁ{gz?gn rér wn}%{ﬁ&fm%égﬁeﬂ L \0 Fh

accordi ng to Gleyiors 3Zaturkes tbm guide forcthleasamp(drontaidess @@J i n such a
manner that new novenent of the sanple container (20) occurs by nmeans of a
mani pul ati ng device inside the incubator (8), by which the drive is

di sposed 33t sidlerih @ccBFHRS & difim 32, wherein the distance between the
top side of the sample-container guide and the bottom side of the
respective sample-container guide is smaller than the sum of the
heights of the removed lid (25) and the lower part (26) of the sam-
ple container (20) without a iid.

34. A unit according to Claim 32 or 33, wherein the top guide of the
roller conveyor is formed by the rollers (22) of the respectively next

higher roller conveyor.

35. A unit according one of the Claims 2 to 34, wherein the manipulat-
ing device is made in such a manner that it lifts the front sample
container (20) above a stopper (24).

36. A unit according one of the Claims 2 to 34, wherein the manipulat-
ing device is made in such a manner that it detaches a stopper
(24) in front of the front sample container (20) and inserts it in the
horizontally opened gap in front of the next sample container (20)

during the movement of the sample container (20) just sliding off.

37. A unit according one of the Claims 3 to 36, wherein the incubator
(8) is disposed in such a manner that the delivery of a sample con-



39. Aunit according to Claim37 or 38, wherein the incubator (8) fea-
tures an inlet sluice, which is only opened for the purpose of plac- ing
“and renmovpngaaynRie containers (20). A4y A unit according to O aim 39,
wherein the conveyors feature a sur- face coated with snooth-slide
material. 41. A unit according one of the Clains 3 to 40, wherein the

i ncubator (8) features a plurality of receptacles (35) for sanple
containers (2@ined{2Ppista aricdoyt af theFaliyzohosodrs readp@ldrailehalkiong sai d
path, preferably jn both directions. 42. A unit according to Claim41,
wherein the re%% t[aégn%g 55) are suspended on two revolving chains (34),
belts or the Ilkes of a pa- ternoster lift. 43. A unit according to Claim
42, wherein the chain (34), the belt or the likes feature nultiple

per pendi c¥Bar | 4 eruhﬁpﬁgrcbUgdﬂﬁlalMT,ANbarematheonduhgtcm(@)m& delsegriddii ms 37

to 43, wherei C f eat ures | evel s which are
formed of ar 1 vasTaet BB neEhehEfiolRies & e vaibidenivver (40) 5. "
uni t accor di ngodeur€l oy Mddns \Wf EnadipAash rde\ﬁégfrﬁéiﬁe(tﬁ%)m ¥YB'a?$¥(
perpendi cul arly novabl e and can stop at the height of any o tfansport

| evel s. 46. A Qﬁh?’\th'ﬁﬁéhﬁdﬁh@ isodigpasadautsidestie inlesibeitor &8)dri ve coupling is
provi ded between the transport segnent (52) and the revolving belt (48) of
a |l evel which can be engaged when the respective height is equal and the

drive of 3%e tAamipactosdigueint C(&#) 37soc88; wHerdir thé eclisyel (84 feaA unit
according to gne of th«? Claims 44.t0 46, wth a return trans- port segnent
(57), which i SUFRS fehtlelshuies, whiskisconlyoramed fepthe purpose of plac-

ing and removing sample containers (20).

40. A unit according to Claim 39, wherein the conveyors feature a sur-

face coated with smooth-slide material.

41. A unit according one of the Claims 3 to 40, wherein the incubator
(8) features a plurality of receptacles (35) for sample containers
(20), disposed along a closed path and transportable along said
path, preferably in both directions.

42. A unit according to Claim 41, wherein the receptacles (35) are
suspended on two revolving chains (34), belts or the likes of a pa-
ternoster lift.

43. A unit according to Claim 42, wherein the chain (34), the belt or

the likes feature multiple perpendicularly running strands.

44. A unit according one of the Claims 37 to 43, wherein the incubator
(8) features a plurality of levels which are formed of drivable return
beits (48) or feature them.



at any height of the levels. 48. A unit according to Caim47, wherein a
drive coupling is provided between the return transport segnent (57) and
"the revol pigggghaho (48) of a level waipch can be engaged when the hei ght
between the return transport segnent (57) and the respective level is
equal and the drive of the return transport segnent (57) is coupled to the
| evel . 49. A unit according to Caim47 or 48, wherein the transport
segnent 48%2) Anthit hecoedingriot Claispéd t withgambrenspior) segmdret (@2)vemidtn bot h

directions. 5Q. A unit.accardin e of the d ai 3. t0. .49, wherein a
rr:ani pul ati ng 'aﬁﬁfegnpb?lﬁ?g'éédﬁﬂgagf%a?ﬂ&%%w ?gﬁ‘q belghdaf @y elithg de t he
i ncuba- tor (&ran¥pb/hevdls. be moved along the inlet opening (33) of the in-

cubator (8). P 44487 WD - 41 51. A unit according to one of the preceding
clainms, with a loading sta- tion for manual input of sanple containers (20)

in the transpogt - Vi uni t ,accqrding ta one,of the preceding
clains, wth aAr‘H %'ﬁfo dtoﬁginij%%cﬁabw é#a?ﬁ %ﬁ?f%ﬁeg%{ﬁp?ed@fﬁ]t%qfﬁw {20). 53.
A unit accor diptovidedisetifedehor #aRshaY Sdgindhit (I2)hard RBPAERIYg for
removi ng and pl aci Rgaa lid fromor on a sanple container (20). 547 A unit

accordi ng to didt df8) 1 Brlevehiwhichl eamde ngaged avaen i thearespeatbesi ng
station al ong i f rt. de- vige..55. A unit
according to O'ﬁ%ﬁg@ f?%gﬁ%! %@?gﬁhtﬁggﬂygiorﬁéhsv&%ﬁ%?(ﬁﬁt%gm?Wak‘li%o'rstC%’vi ce is
made for tranggdedtiorthedenelnmabl e material in the receptacl es provided for
t he sanpl e containers (20).
47. A unit according to one of the Claims 44 to 46, with a return trans-
port segment (57), which is perpendicularly movable and can stop
at any height of the levels.

48. A unit according to Claim 47, wherein a drive coupling is provided
between the return transport segment (57) and the revolving belt
(48) of a level which can be engaged when the height between the
return transport segment (57) and the respective level is equal and
the drive of the return transport segment (57) is coupled to the

level.

498. A unit according to Claim 47 or 48, wherein the transport segment
(62) and the return transport segment (57) can be driven in both
directions.

50. A unit according one of the Claims 3 to 49, wherein a manipulating
device for feeding the incubator (8) is provided outside the incuba-
tor (8), which may be moved along the inlet opening (33) of the in-
cubator (8).



56. A unit according one of the Caims 2 to 55, wherein the magazine for
storing of consumable material and sanple containers (20) is nede as a
“unit mechBa4ed7iivGand/ or functi onal | y gponnect able (Fig- ure 20) with the
transport section. 57. A unit according to Caimb56, wherein the magazine
features a drive unit for step-wise further transport of piles (102) of
consum aple material and transfer equipnent for delivering a part of a
pile (102)- t At eransdBetiogeie o8 the@regedinigt clatosy dithga loadingi sta56 or

: . . n .
(102) 1 om t et eomaiHbBF B Sapflie edrtdei(0) By MR atootteBr di ng 1o
one of the prededing clains, wherein the ma- nipulating device (13) is

additional ly movable in the longitudinal di- rection of the transport
device. 60. A unit according to one of the preceding clains, wherein the

t ranzgg[ LSle@levi&%rﬁ#écbérdﬁﬂﬁo%n@%‘f"ﬂ'wé‘rprgeieaEg"\’glia?rp:s?(:v‘?thcgﬂngl?ttohgt% e wth
one :
ejection station for sample containers (20).

53. A unit according to one of the preceding claims, with an apparatus

for removing and placing a lid from or on a sample container (20).

54. A unit according to one of the preceding claims, with an additional
processing station along the transport section of the transport de-
vice.

55. A unit according to one of the preceding claims, wherein the
transport device is made for transporting consumable material in

the receptacles provided for the sample containers (20).

56. A unit according one of the Claims 2 to 55, wherein the magazine
for storing of consumable material and sample containers (20} is
made as a unit mechanically and/or functionally connectable (Fig-
ure 20) with the transport section.

57. A unit according to Claim 56, wherein the magazine features a
drive unit for step-wise further transport of piles (102) of consum-
able material and transfer equipment for delivering a part of a pile
(102) to the transport device.

58. A unit according to Claim 56 or 57, wherein the transfer equipment
of the magazine processes the pile (102) from the bottom to the
top.
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99. A unit according to one of the preceding claims, wherein the ma-
nipulating device (13) is additionally movable in the longitudinal di-

rection of the transport device.

60. A unit according to one of the preceding claims, wherein the
transport device (1) is made of modular units which are connect-

able with one another.



