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; e3euppqsj sFu6| uTu]l ndr~ APPARATUS FOR THE LOADI NG AND UNLQADI NG OF
SUBSTRATES 5 The present invention relates to an apparatus f wﬂm g
and unl oadi ng of substrates and includes a conveyi ng device l mmmwgr
transport of the substrates and at |east one rotatable handling 95 L certor
the transport of the substrates between the conveying device and at’| east
one processing station. 10 Apparatus for the | oadi ng and unl oadi ng of
supstrates of the above type are known, for exanple, in arrangenments for

t he processing of subsameé ti Al Al ne for the

| acquering or coating hpiita dF R-ﬁ%% & b} NC&@%@Q@%@?QE?% for
exanpl e CD/ CD- R/ DVD and ot her data stoFage=rneans=or data carriers, for the
15 lacquering or the coating, are renoved by a first handling device froma
feed device and are deposited on a processing station, such as a |acquering
station. After the processing, the substrate is again taken up by a second
devi ceSand is deposi t edh@ppiesentigéwendionorelateartopan tappgratusafeaytherloading
supplied to a further process. 20 US-A-4, 824,309 discloses a vacuum

processing unit handnmicading wfmsybstratéw abdrincludesfd eonedang elevidid fer the
processi ng chanber. The unit has a first wafer carrier in the buffer

chamber, as well fi i } r t r fers
ffedt G8GSPBH WRItRE SK@SirhRls ahd 788§t BR% gbﬁéﬁgrﬁ%ﬁlﬁger A

fromthe vacuum chanber to the first wafer carrier 1nt

aus veber et al oPtp JoERE tdlepiidrint YBgt s benfilet b PBREMIED 488, deq

that transports the er fromthe first wafer carrier to the first
processi ng chanbe?f'd:ﬁ PNERLOCERIMESAYEt hird wafer carriers are
provided with conveyor belts. The Speedline prospectus of the Leybaold

Syst el Conpany, 5 21 9ApPPaERiEs for the Joadinewand tinleading efesuksirates dfabeur i ng
apparatus where different process units for the manufacturer of CD's are

i ntegrated into aabave typgcarerknowryfot &earhplen spamrangémehtsnienttse proessiogm

of substrates, and in particular in arrangements for the lacquering or
coating of substrates. In such arrangements substrates, for example
CD/CD-R/DVD and other data storage means or data carriers, for the

15 lacquering or the coating, are removed by a first handling device from a
feed device and are deposited on a processing station, such as a
lacquering station. After the processing, the substrate is again taken
up by a second device and is deposited upon a device for transporting
it away or is supplied to a further process.

20 US-A-4,824,309 discloses a vacuum processing unit having a
vacuum pre-chamber, a buffer chamber and a processing chamber.
The unit has a first wafer carrier in the buffer chamber, as well as a
second wafer carrier, in order to transport wafers from the vacuum
chamber to the first wafer carrier in the buffer chamber. A third wafer
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the CD s) conveyor belts as well as nechanical grippers are utilized.

DE- G- 197 22 408 shows an apparatus and a nethod for the 10 separated
transport of substrates upon two separated transport stretches, with two
supply stations, at |east two processing stations, and two delivery
stations. A transport device for the transport of the substrates is
rot at abl e about an axis of rotation by a first angle, and has at |east two
gri.ppers that are di sposed along a circular arc about 15 the axis of
rotation at a pre j S ole™s r j t he
two supply stati oﬁé{rfegzgﬁﬁéﬂr@cget%gyr%gc@-sgg?rnag‘ggp Q?itgﬁgﬁ%ﬁgq%ﬁ\t}\ﬁ%ﬁﬁ?the
two delivery statiops is.re ctively equal to the prescrihed angul ar
spaci ng, and the WPP%&C%THST gjoﬁke Brpgﬁ%qe%s%clgq{ggs% rﬁgﬁgh%ﬁﬁpgf‘d #hda
further device for carrying out different processes froma work piece is
known from DE- C 4thirgwater camigrs\ase provided withreonveyasbelts.ed to and away from
arotary swwtching table via a linearly novable transport carriage having
respectively three trailhbpobpeediine prospeghus of the Ilicybold Systemss Gdmpany,
PCTI EP00109177 filed 20 Septenber 2000 | Klaus Weber et al | Steag |

AZ, 3129 ,t t boRIOTsipdges® td 19 showsi agintedited G nYarfhttingtaprhRis! eads
the work pieces to various processing stations. Further reference i s made

to US A5, 700, 12Tyhighd CRaS plocdslds s e 1al @8 SRiaMIraRard At schay

vari ous processing units. The substrates are supplied to and renmoved from

t he various proceggi ' [ [ Lce. . The handl ing device has
a substrate gri pp@?éé}%}ﬁw!nggP%éﬁ%i%%\}agﬁ)éqﬁ%h%ﬁépQ&%f/e%rﬁge'}tsgpgtef\éfmons,
and is rotatable gboyt,the z axis.. Wth such apparatus, for the |oading and
unl oadi ng of a 10 @be%éiOH&e%?raQ?'@@%wsﬁﬁétreeﬁ%mwrgg'p@@ﬁ gesutiizede| | as
separate feed and di scharge devices are provided. This results in a greater

requi renent for space P&E-CtHY Z2nfBBshowsofint appaippis andsa mathed faf the

10 separated transport of substrates upon two separated transport
stretches, with two supply stations, at least twb processing stations,
and two delivery stations. A transport device for the transport of the
substrates is rotatable about an axis of rotation by a first angle, and
has at least two grippers that are disposed along a circular arc about

15 the axis of rotation at a prescribed angular spacing. The angular
spacing between the two supply stations, between the two processing
stations and between the two delivery stations is respectively equal to
the prescribed angular spacing, and the first angle is greater than the
prescribed angle.

20 A further device for carrying out different processes from a work
piece is known from DE-C-41 27 341. The work pieces are transported
to and away from a rotary switching table via a linearly movable

transport carriage having respectively three transport arms arranged on
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particular in clean roomenvironnents | eads to high costs. Proceeding form
such appayatus, it is an object of the present 15 invention to provide an
econoni cal apparatus having a | ow nunber of conponents and requiring | ess
space. This object is inventively realized with an apparatus where the
conveyi ng device is disposed between two processing stations and the at

| east one handling device is disposed over the conveying device. 20 The
arrangement of the conveying device between at |east two processing

stations has the t.hat o] e rota l.e handling ,deyvice that

i s di sposed over ?ﬁ‘é‘aéégggg%tﬁg C(?g@?%ée, -Ig%pmg'gl %@@C@ngﬁ?@?aIPg#%%IW%

PCT/ EPOO/ 09177 filed 20 Septenber 2000 | Kl aus Weber et al ! Steag |

AZ. 3129 of pr oRIESES K VataYs BIRCeSaNgrdatipnsyi si oned with a | ow requirement
for space. Pursuant to_one preferred enbodi ment, the point of rotation of
the handl i ng devi ce i sFUitBgosefaranceaiscamadeato MG-4-H700H&7¢ ovhicly ishgpus a

devi ce. The handling device preferably has receiving devices di sposed on a
circunferential csultmté procéssirnglappardtes hawinigchardows prozkesiagl wnitshi Then y
spaced upon the circunferential circle. This results in a circular synmetry

that by a rotatiognstraemRetsuphplitdaoatsréMave \ficig tReaRirRus! b}%cé'sémge
| oadi ng and unl oading of a plurality of processing 10 stations. So that the

processi ng stati oRsitak i FOCesSi: u S,
and to avoid rredigﬁqsrag% b%gh?gag@é ﬁ%e\@é%f ?ﬁq% Hgan?g@éiéeé}r'é@ages %r g?éértg%gy
di sposed on radial_ .arns,.of .the handlin evigce in order_t rovi de free
spaces between t RETRPEI5ALS) M‘?@gly @8”8@(% Hbﬁbf‘e% cyeaf"a écfﬁ'?ﬁ?'ﬁ@%o@ggy'sa
conveyor belt that %glgrabl y extends between a | oading station and an
unl oadi ng st at i onfot AkQutithe ZAKi:nt age that for the feeding and

di scharging of the substrates only a single conveyor belt is required,

t hereby reduci ng t he nWithersush @ppptatesit ot Hhe toadimgeaiedi. uBOadings wina to a
particularly preferred enbodi nent, the conveyor belt is provided with
carri¢ds for a repriogbbsingdtdiiorgseparate Aahtliyl devises iagnweld asfsepacate feed
substrates. In this connection, it is advantageous that the carriers be

uni form y spaced gy t SieacharyeeRvidag! laré Npidified. Li frphs! S
PCT/ BP0 00177 f i1 SR orices ) 88° 1 Pig Rk V\egg'r'saerteggﬁglﬂns%feagéef“er

AZ, 3129 directi i r I i th ol .of, the
conveyor belt, V\/neria(lé@%rﬁcgc?)ﬁg a%@aér%&gng’%t cérﬁpébgﬁﬂlsséﬁé% g@%@&‘éﬁd@@“#ﬁr t he
formation of a symmetr rellative to the handlin evi.ce, the carriers are
di sposed on the c%?%'?ﬂ%rH&F?aafm?%e’?:"drﬁ/n@"ﬁ}Sll)%q%(s, OgHIRCOBtSast two 5
carriers are symetrically di sposed relative to the central axis of the
Proceeding form such apparatus, it is an object of the present

15 invention to provide an economical apparatus having a low number of
components and requiring less space.

This object is inventively realized with an apparatus where the
conveying device is disposed between two processing stations and the
at least one handling device is disposed over the conveying device.

20 The arrangement of the conveying device between at least two
processing stations has the advantage that due to the rotatable

handling device that is disposed over the conveying device, a plurality
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conveyor belt, thereby sinplifying the control of the handling device. It
is also advantageous if at least two carriers are disposed on the
circunferential circle for the | oading and unl oading of the substrates in
order to nake possible the sinultaneous receipt and/or 10 deposit of a
plurality of substrates. Pursuant to one preferred enbodi ment, central
recei ving points of the processing stations are di sposed on the
circunferential circle, preferably being disposed in pairs dianetrically

Connecti on. e poopiacesid, PRHhR A 56 HblBlonel Flf 2 v sBauedpnt fa i n

the pairs. This a%?i n i ncreases the symmetry of the apparatus and thus
sinplifies the co % of the handli ng device. It is of particular
advantage if processing stations that are disposed adjacent one another on
the circunferential ciPérgiantdoanepesfeded mewimﬁé\t.s{i\eep@ﬂt@éfﬁ’@&n,of\/\hi ch
reduces the nunber of drive neans required and the cost connected

therewi th. The nuthgehaodlingdevidens disposed ari & leentrahdkisngf deeicomveying
advant ageously corresponds to the nunber of carriers disposed upon 5

Literab Transl of d&\Gdé ERDR hdlingfddvivd pleféraplyedierece®Mty Heticas gidfel et

al I Steag | AZ. 3129 v 1, the circunferential circle and the processing

stations. This enghl &sciRtindblditial V(ﬁrcié)?ﬁlierﬂg? raég.ﬂ)ﬁ]&%lté?‘d\;vgﬁxhogaré‘lderel rqa%lgg

processing stations and carriers upon renti circl

PP A o 1 gl 4o e O T 0 PR
e, e S B oLy SR e S g ™

enables the simple loading and unloading of a plurality of processing

10 stations.

So that the processing stations are not covered during the
processing of substrates, and to avoid media from being carried off, the
receivers are preferably disposed on radial arms of the handling device
in order to provide free spaces between them.

15 The linear conveying device is advantageously a conveyor belt
that preferably extends between a loading station and an unloading
station. This has the advantage that for the feeding and discharging of
the substrates only a single conveyor belt is required, thereby reducing
the number of components that are needed.

20 Pursuant to a particularly preferred embodiment, the conveyor
belt is provided with carriers for a reliable holding and a defined
positioning of the substrates. In this connection, it is advantageous

that the carriers be uniformly spaced on the conveyor belt in the
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provided for the sinultaneous opening and closing of the receiving devices
of. the handling device in order to simultaneously receive the 10 substrates
fromthe carriers and the processing stations or to be able to deposit them
t hereupon. The invention will be subsequently described in detail with the
ai'd of preferred enbodiments with reference to the figures. Shown are:
Figure 1 a plan view of an arrangenent having an apparatus for 15 the

| oadi ng and unloading of substrates pursuant to a first enbodi ment of the

the 1ondi ng and vareashar oio@lhel, ABer B SRR (8 £oliel dn R ZhRH s * 20

Figure 3 a plan v arra errent havi ng an apparatus for the |oading
ang unl oadi ﬁg of bﬁlgs‘vaﬁfeg’é' '%'E"OB’S”}?"FH BVal$isani b provided, tkarahe

Transl of PCT/ EPOQ/ 09177 f| I ed 20 Septenber 2000 | Kl aus Weber et al !
Steag | Az 3129 formgtipe of assisamedy relativade thevhandling deviee pthecsstiénscaref
CD s. The arrangenent 1 conprises a first enbodi nent of an apparatus 2 for

the | oadi ng and udispasiesgrmithe ukeitrait s pofr theacbnieydrnbelty oF estt ldagl &wbi on,
and is provided with a |inear conveying device 3 and two 5 handling devices

4 and 5. The arrapgeierdiard %ﬁqrﬁé{rkb%@i&@s%%l&l% W tHe ebatrhl M.QQﬁSﬁﬁb“g

stations 6Ato Dand 7A to upon ich the CD s are processed f
arrangenment 1 is g n r or
exanpl e, a m ner aﬁbi ngo?%ej?hteh%ﬁé@lglﬂﬂslmng?@%Eqmghcgtg?@%ég@? WQW?E,{ ons 6A
to D and the 10 |inear e eV|ce3to r forma fir

the arrangement 1. Fur ﬁg%\fsc%/ﬁggﬂ'iﬁg?f’% 'fd@K/ P ot%ér'?f?o%gsi'ﬁﬂgs%‘fﬁ‘l ons
7A to D, together with the |neﬁr convey mgedew ce 3 forma second group of

t he arrangenent 1%6&"%‘8?“?@'5'@ dsirgle {ore t réqacbm@uandmélqadm ehdhehe

second group of the arrangenent together utilize the
substrates in order to make possible the simultaneous receipt and/or

10 deposit of a plurality of substrates.

Pursuant to one preferred embodiment, central receiving points
of the processing stations are disposed on the circumferential circle,
preferably being disposed in pairs diametrically across from one
another on the circumferential circle.

15 In this connection, the processing stations are preferably of the
same type within the pairs. This again increases the symmetry of the
apparatus and thus simplifies the control of the handling device.

It is of particular advantage if processing stations that are
disposed adjacent one another on the circumferential circle are

20 provided with the same drive means, which reduces the number of
drive means required and the cost connected therewith.

The number of receiving devices of the handling device

advantageously corresponds to the number of carriers disposed upon

5
Literal Transl of PCT/EP00/09177 filed 20 September 2000 / Klaus Weber et al / Steag / AZ.3129



15 single linear conveying device 3. The linear conveying device 3 of the
apparatus, 2 of the first enbodi nent has a conveyor belt 13 that runs al ong
atrack or line 14. At the reversing ends 15 and 16 of the conveying device
3, the conveyor belt 13 is nounted on an idler roller 13 and a drive roller
18°20 respectively. Provided at the end 16 of the linear conveying device 3
is a drive neans 19. The drive neans 19 is a servonotor having a suitable,
non-illustrated control device) and driving the drive roller 18 for the

transport of the ny: 7. Li I | _.of PCTLEPOO 177 filed
20 Sept enber 2000@‘%5%@‘?2%@5"@ clg a'Jl‘d gferegt?ﬁgs%@.%ﬁt%m%-Flrgﬁee’ﬁ?qﬁ%%?”
conveyi ng device 3_.has a central axis 20, ich the same tine is the
central axis of tﬁfée@li'ﬁvaﬁ&f”%ér‘f’ ﬂ@?aéé‘gr?\;ﬁﬁg qutk‘ecﬁf%eﬁiﬁg %{Pﬁomﬁ)@nghown
are di sposed on the conveyor belt 13. In Figure 1, eight carriers 21 to 28
are shown. The 5 ea@ffiererupan the cigcumierentiglosieele oin e operatian. axins thie of
the conveyor belt 13 at a uniform spacing d. Di sposed adjacent to the

reversing ends 15cemmectionpfduring thenleading alediurdoading.e preferably usit ofittad
handl i ng devices for the | oading and unloading of the COs. In Fig. 1, the

CD s af the revergiceiedddareSditBossd® dihasesietPpR bBﬁie@QWEhé’%hvéﬁngy a

suitable, non-illustrated handling device, and at the reversing end 1
after the processy '\ft’r@. WM ; t her suitable,
non-illustrated hg%gflerr?g%géﬁr%e@c;%he gﬁ'&‘ﬁ %@%%f’?g&%ﬁs’sujg é{rﬁﬁb@gme hel d from

cbave over, the 19 SOMEYRL.ATL HieSHiishia: akBeibe edalcabERL el
devices 4 provided for the simultaneous opening and closing of the receiving
devices of the handling device in order to simultaneously receive the
10 substrates from the carriers and the processing stations or to be able to
deposit them thereupon.
The invention will be subsequently described in detail with the
aid of preferred embodiments with reference to the figures. Shown are:
Figure 1 a plan view of an arrangement having an apparatus for
15 the loading and unloading of substrates pursuant to a first
embodiment of the invention;
Figure 2 a plan view of an arrangement having an apparatus for
the loading and unloading of substrates pursuant to a
second embodiment;
20 Figure 3 a plan view of an arrangement having an apparatus for

the loading and unloading of substrates pursuant to a

third embodiment.

6
Literal Transl of PCT/EP00/09177 filed 20 September 2000 / Klaus Weber et al / Steag / AZ.3129



and 5 are essentially identical, in the follow ng only the handling device
4 W |l be described. The axis of rotation of the handling device 4 extends
t hrough the 20 center point 40 of a circunferential circle 41. The axis of
rotation of the handling device 4 is disposed vertically upon the central
axis 20 of the linear conveying device 3. The handling device 4 is provided
W th six respective receiving devices or receivers 42 to 47, which are

di sposed a Literal Transl of PCTIEP00109177 filed 20 Septenber 2000 | Kl aus

Weber et al | Steag | o) j i al.l endi ng _arns ,0 58.

The receivers 42 tg 47%@%& P%ﬂ&?”%@@%teyﬁﬁﬁeﬁrﬁsﬁm 86?9?79, to
i d i it CD d f t hi [ i tabl troll ed

by ot i1 uety at THSEUTArlasmer T EampEses 3ia HaboRENT s AAGRATALS 2 (0l

receivers 42 to 48 of the handling device 4 are disposed upon the
circunferential cthelleadingagndapslogdimorafi subsirates pwiswanhdocthe preeertnt i al
circle 41. The six receivers 42 to 47 are respectively provided at an angle
of a=60 upon the tveotioheaadtisgrovidedl with1a lihBai lcenpeying tevige St ahd AwobA t o
6D and 7A to 7D are associated with the two handling devices 4 and 5, as

al ready i ndi cat edhahdlirey déwites @i and 6asTie airang8mehoh!igiRRePRbE rdfided
processing stations 6A to D are described, whereby a corresponding

description is apmthcﬁghgf)f%esgg@l glreaﬂéﬁéidg‘%? YrdOPA 6Dt ?legpi\ﬁhich the

conjunction with the processing’s i ons  6A"and

6C are | acqueri ngn~gy i ti hat hav .rotar | ate _and, .

pi vot abl e coat i ngCﬁi&%ﬁgi{rg%%% ec‘g'i[‘]%?& ga%gﬁ@qfﬁrfﬁe&ﬁe?éetgpa\ﬁ &ndation
central receiving points 60A and 60C for the CD s that are to be processed.
The processing stgﬁ‘b‘?%oréﬁ‘%’i‘é % hieh iss dofeeXareRrlpeAdning(al aget rot ary pl ate
and an 20 edge scraper_for cleaning the edges of the CD's after the coating
process. The processi nghethanding dsmicend, e processing|siationspBAtod2 dindgi the
receivers having central receiving points 60B and 60D for receiving the
CD's af the procelrseary coraeyings .deVide t 8r sdgethansfonf PCASEPARIRP 167 thel ed
20 Septenber 2000 I Klaus Wber et al | Steag | AZ 3129 The central

recei ving points &RAngemeAP1arFurtHey PRSSSEAHIAY dévioech ! theBreEe&dihgstations! e

41, and are disposed In pairs on the circunféerential circle 41

O TEbe S nEPPA ot il 1 eI EaERE Rl RYBERO"
a pair. The pr Oceérsoidﬂgofs by is:\(r)r%gterrﬁaetnt y ﬁwaqics rroess%gngé ?ﬁﬁéifﬁ?&l lg?’ou%Ppcf'?]iet ©
first and the second group of the arrangement together utilize the
15 single linear conveying device 3.
The linear conveying device 3 of the apparatus 2 of the first
embodiment has a conveyor belt 13 that runs along a track or line 14.
At the reversing ends 15 and 16 of the conveying device 3, the
conveyor belt 13 is mounted on an idler roller 13 and a drive roller 18
20 respectively. Provided at the end 16 of the linear conveying device 3 is
a drive means 19. The drive means 19 is a servomotor having a
suitable, non-illustrated control device, and driving the drive roller 18

for the transport of the conveyor belt 13.
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one another on the circunferential circle 41 are the sane type. The
processing stations 6A and 6C are respectively coating stations, and the
processi ng stations 6B and 6D are respectively edge-cleaning 10 stations.
The central receiving points 60A to 60D are arranged in such a way that
central receiving points of processing stations that are directly adjacent
one another on the circunferential circle are spaced by the angle a=60, and
the central receiving points are respectively simlarly 15 spaced by an
angl e of a=60, relativ . a_point of intersection o he ntral axis 20
of the conveying devi cihéﬁ'{nﬁaF RANY&YING, APYiLe & hag a&ePE’PLa’ﬂiﬁ%TH’é“%ﬁ tbe
points 40,65 of the circunferential circles 41, 66 of the first and second
groups of the arrSRAYEHHNE s the eendial axis Qfifba conkeyar halintdr conveyi ng devi ce
3 by a distance equal to three tinmes the spacing d between adjacent
carriers. The di anet er Sasiershéort @wd'si thatirdrer @nt i skiowri rareedispbsead dordBther e
the sanme, and correspond to two 10 Literal Transl of PCTI EP0O0109177 filed

20 Sept enber 2000conveéymnbeet®r IreFigirel1, Higlttacdrriées 3129 28 drendisowrie Theaci ng
d between adj acent carriers upon the conveyor belt 3. The arrangenent 1 is

shown @i th a specthirierd 2Ry 28Tar@ f&RsstdNdn gﬁé‘tdeﬂﬂél aﬁigtﬂ?%%é I&Bﬁvé\k{iﬁ)er

is only exenplary and can 5 be varied. In addition, the processing stations

need not be coatiB qg%t?@ﬁf&ﬁ%&@?? ations, but rather other processes

can al so be carri egltout s a necessary that different processes
be provided. Furthernope, instead of , Other substrates could also be
processed. 10 Figure Zbésrpc%?%aa %Sﬁﬁ?gn‘g‘ﬁdf%eﬁ?mgf epde 8 rath et thep
having a further, third handling device which is the same as the handling
devices 4 and 5 ofORVRYIRg Asyicenbhate Remillustiated handingdevicey ferdhedeadisg
simlarly disposed over the conveying device 3b, which is |onger than the
| i near device 3 oand haldading obtheB@Dienin Fithel, dhe 6 atGhe oewensing erfd tibe
third handling device is disposed vertically upon the central axis 20b of

the ceoveyi ng devaee pBitedThpoh thedchrivesor ielda8i bE.a saaableeno-iilsttatelher
four processing stations, forns a third group of the arrangenent 1

wher eby the four ﬁéﬁ&iﬁ@saé\ﬂcﬁtﬁ’id anh F&/e?gﬁ'g%nh“%,cﬁfésritgg pggééé's‘?ry f3gd two

edge-cl eani ng stations.” 20 The central recelVing poi recer'vers of

L7 BLOSESSL0, e oAb e GRSl BB R
circles, the centgévigg'i nts of which are di sposed upon the central axis
The handling devices 4 and 5 are held from above over the
15 conveyor belt 13 such that via suitable drive means they are not only
rotatable but also adjustable in height. Since the handling devices 4
and 5 are essentially identical, in the following only the handling device

4 will be described.

The axis of rotation of the handling device 4 extends through the
20 center point 40 of a circumferential circle 41. The axis of rotation of the
handling device 4 is disposed vertically upon the central axis 20 of the
linear conveying device 3. The handling device 4 is provided with six

respective receiving devices or receivers 42 to 47, which are disposed
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11 Literal Transl of PCTIEP00109177 filed 20 Septenber 2000 | Kl aus Wber
et al | Steag,| AZ 3129 20b of the conveying device 3b and coincide with
the axis of rotation of the handling devices, as can be seen from Figure 2.
The di aneters of the respective circunferential circles are the sane. In

t he enbodi nent of Figure 2, the dianeters of the 5 circunferential circles
correspond to three tines the spacing d between adjacent carriers 21 b to
36b of the conveying device 3b. The center points of adjacent

circunferential cj ' u tral axis 20 f the
conveyi ng device ggsgﬁ&aﬁésdg%@ %&gﬁﬁgig %@&F 3538@; Fﬁefrgﬁ?'g?ﬁg%?? ﬁg %rﬁaci ng
d between two adj aCf t,_ carriers Pf t he 1Q conq\;ﬁ%iﬂrg device 3b. As wil| be
descri bed subsequéil ?rlijei CTAEXANP'S RYcORFRIRG 3 9.t 10 reReYR ANddagaifner
of operation of the arrangenent 1 or 1 b, the first enbodi ment and the
second enbodi ment 98PeEt i17'Beandyifer this garpose arpesyitably spotioligd diyeacron-i er s
of the conveying device 3 or 3b with CD's. 15 Figure 3 shows an arrangenent
la that has a t hiluskateddtordral defican appar atus 2a pursuant to the present

i nvention. The apparatus 2a has a l|linear conveying device 3a and a

rotatabl e handling devAsecdif beTbgemfrom dagar 113hd yetdioerong 8ags BroREsSsi Ng
stations 80A to H 20 The linear conveying device 4a has a track or line

14a upon which i sphgf i t i veq f t he
conveyor bl t 15 MR AByiEe LS YRROREY upbithe TR NER pROR:FL 5RE
ext ends between t r i e linear, 12 Literal
Transl of PCTI EPO MF@!ngsgg&éﬁ)ﬁﬁﬁgr&%{efér&laéu@r bt ef NG SiX
Steag | AZ. 3129 conve i% devi ce 3a, ané? is driyen by nmeans of a drive
roller 18a at therch\'/\(&ﬁrél4 30 qarestespfcly YIPf%‘I"%‘YaF Al @ngiexpk oF68) UPQBh as
a controlled servonotor. The conveying device 3a has a central axis 20a
that is al so the theceirpumafierentiad ciselet4le conveyor belt 13a. Carriers or CD's
are di sposed upon the conveyor belt 13a. In Figure 3, carriers 2la to 28a
are vil8i bl e. The carri €he moeeskisgpatatibn 8Ap@I 60 anydhTAt to 7Bl A asdatiated t o
the central axis. For exanple, the carriers 21 a and 28a, or the carriers

22a and 27a, for nwith 3Nemwb Haraling Aevices4vany 8, b8 alrBad§ Miéatbd Bbove2Gor 10
The handling device 4a is held from above over the conveyor belt 13a and is

di sposed such t hagpig Yéﬁcfh,Slﬁittﬁé$hgogi:r(up‘é&1c)lyqﬁ5Saroﬁéséirzq @ﬁ% ;é’%rtBt@taggl e

but al so adjustable in herg rotatron ndl Tng dévi ce

conveyi ng. dovi co. Saeeted wiler¥BRce afeRE0MIRa Bufefof §marlEapoRl eoa 1o

411 a on corresponding radially extending arnms, 420a to 431 a. The receivers
400a to 411 a serROCESPINGSLALQ At & IDgasgynctig with the handling device 5.
15 The processing stations 6A and 6C are lacquering or coating

stations that have a rotary plate and pivotable coating nozzles. The
receivers are furthermore provided with central receiving points 60A
and 60C for the CD’s that are to be processed. The processing
stations 6B and 6D are edge-cleaners having a rotary plate and an
20 edge scraper for cleaning the edges of the CD's after the coating
process. The processing stations 6B and 6D are similarly provided
with receivers having central receiving points 60B and 60D for

receiving the CD’s at the processing stations.

9
Literal Trans! of PCT/EP00/09177 filed 20 September 2000 / Klaus Weber et al / Steag / AZ.3129



CD s, .and for this purpose are suitably controlled by a non-illustrated
control device. As shown in Figure 3, the receivers 400a to 4l1lla are

di sposed 20 on a circunferential circle 41 a, whereby the axis of rotation
of the rotatable handling device 4a extends through the center point 40a of
the circunferential circle 41 a. The receivers 400a to 411 a are 13 Literal
Transl of PCTI EP00109177 filed 20 Septenber 2000 | Kl aus Wber et al !
Steag | AZ. 3129 uni formy spaced from one anot her upon the

circunferential circle n .a=30. .The, di of the
circunferential circl e@%agﬁr}g'%égéﬁe@ﬂgtp?ﬂtst%@&g‘g‘é&)ﬁ 8iF disPesed apear heus 2a
shown in Figure 3,. a t%tal .cif t,v‘ﬁ) p%irs of 5 carriers, which are
symetrical rel at PUCHTERreRtial; fiidey 4dxi @ndoAreardspesgshs8y BAINS he@nc otgey or
belt 13a on the circunferential circle 4la. In tangible terns, in Figure 3,
this is the pair efcyafarestial cigle 41adiametricatly, opposite Aareoadothgr.y Thusethe

di aneter of the circunferential circle 4la corresponds to the spacing

bet ween the carri eestr@2@ceivihdpeints 608 dred BOEN anbletheaderitel $e@Si@ingsbiriga.
The processing stations 80A to 80H shown in Fig. 3 are either coating

stati ogs 80A to 8606Bffd m}ﬂéégeéﬁ/eﬂy BrfdgRinc! eaning stations 80E to 80H.
The coating stations 80A to 80D have rotary plates, pivotable coating

nozzl es, and receivers i ] : A oints.81A to
B3 H for the Ob s t nat THESrBeqsid SEOE i dietlisdoed LaBe e BN GIE 5o
to 80H have rotar | at ed strippers,. and receivers having central
recei vi ng points éﬁg@ﬁogﬁ%rlo'ﬁgﬁ?{é:érﬁggﬁ?R?éﬁ'@gﬁ'tr?lﬁlffé‘&%it% r'?@mpﬁ)?\fﬂes Ldrri‘ﬁ to
81 H of the processing stations 80A to 80H are di sposed upon the
circunferenti al 2Bf°<9€g§'|ns statigns Sy and SGliarpJespestiveharceating statiansc andy

across from one i )
the processing stations 6B and 6D are respectively edge-cleaning

10 stations.

The central receiving points 60A to 60D are arranged in such a
way that central receiving points of processing stations that are directly
adjacent one another on the circumferential circle are spaced by the
angle a=60°, and the central receiving points are respectively similarly

15 spaced by an angle of a=60°, relative to a point of intersection of the
central axis 20 of the conveying device with the circumferential circle
41.

The center points 40,65 of the circumferential circles 41, 66 of

the first and second groups of the arrangement 1 are spaced upon the
20 linear conveying device 3 by a distance equal to three times the
spacing d between adjacent carriers. The diameters of the two

circumferential circles 41 and 66 are the same, and correspond to two

10
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another on the circunferential circle 41a. In this connection, the
processing stations within these pairs are of the sane type. 14 Literal
Transl of PCTI EP00109177 filed 20 Septenber 2000 I Kl aus Wber et al

Steag | AZ. 3129 Furthernore, respectively two of the sanme type of
processing stations are di sposed adj acent to one another upon the
circunferential circle 41A and are driven by a common drive neans, although
separate drive neans could al so be provided. 5 The manner of operation of

the apparatus 2 p : fil I {. .S brief described in
the foll ow ng. Di gg%??ﬁboérﬁciggr%%@tsegﬁ%@#‘%ﬁ%&ﬁé&&@% hﬁ%ﬁ?mﬁyé)éﬁ’@g

CD s, which were goated in the coating stations 6A, 6¢ and their edges were
cl eaned in the edfe-cl eaning stations. 10 During the treatnent or
processing of the CD s, the receivers 42 to 47 on the radial arns of the
handl i ng devi ces 4 are THPsF6agemenin 1i ris eshewin amithpasi spasific i nembeheyf ar e
di sposed between adj acent processing stations. Thus, the handling devices 4
and 5 are positiopetessingustatiansagithdugh thisieuaiberhie ordg eixeaisad2and chn ar e
di sposed over the 15 processing stations. Wth reference to Figure 1, this

means that the habdlvianigddaniageiitioh, #hsl pRocessingoitationl Reéd Abt bE%oating and
illustrated position by a/2=30. At the reversing end 15, the carriers of

the conveyor beltg @-clHé?\YﬁqjgﬂaéféYls,t Bt tARSH %e?tp%&é&eﬁ'iéa@nﬁgot d Bgfiedre to

be processed. 20 After the adi ng or provision process, ose
carriers of the cgQnveyor e to be loaded that are positioned, upon
the circunferenti g{h cilf(ﬁ gagéélf']oin@éc(?ésgw ‘lﬁﬂﬁtt ﬁ@géﬁﬂtaﬂﬁ’éﬁéﬁ?y eoprq_\{l@e_d.l,
this is effected En ﬁuch a way that initially a carrier at the reversing
end 15 Literal TraHENegRomSCT 091703, «dhen sidhstaterr couildo alsk hes
Weber et al ! Steag | AZ. 3129 15 is provided by neans of the |oading
station, the nextP®@$€s$&dnot provided, the two following carriers are again
provi ded, again a carrier is not provided, and finally one nore carrier is
provi déd with a CD thaFiguse i shewprasessrd.erfibodintert gfuthpoarangdraentniseyor
belt is always
having a further, third handling device, which is the same as the
handling devices 4 and 5 of the first embodiment. The third handling
device is similarly disposed over the conveying device 3b, which is
longer than the linear device 3 of the first embodiment. The axis of
15 rotation of the third handling device is disposed vertically upon the
central axis 20b of the conveying device 3b. The third handling device,
together with further four processing stations, forms a third group of the
arrangement 1b, whereby the four processing stations are again two
coating stations and two edge-cleaning stations.
20 The central receiving points of CD receivers of the processing
stations, as well as the receivers of the handling devices of the

respective groups, are disposed upon respective circumferential

circles, the center points of which are disposed upon the central axis

11
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5 cycled further by a distance d until finally all carriers that are
provided wth a CD are di sposed upon one of the circunferential circles 41
or 66. In Figure 1, these are the carriers 22, 24, 25 and 27. During the
provision of the carriers, already processed CD s are renoved fromthe
conveyor belt froma preceding operating cycle at 10 the reversing end 16
by the unloading station. As soon as the provisioned carriers 22,24,25 and
27 are disposed upon the circunferential circles 41 or 46, the handling

devices 4 and 5 apgpr, I, Qi ; [ L | ' e i.n ich
t he receivers 42 tégbz??tt@% g%‘l’%@%?&%egl ?%e%\htg\ggrm&%wgﬁﬁ@%}Séfslgflrpgéé@nll'\&ng
points 60A to 60C,or, over the.carriers 22 and_24. _The sanme applies for the
second group of fwg%ﬁ Oﬁwgeﬂ%"h‘fesl,asmné?ﬁ E%%FFP%E'QPﬁ%EhandI ing device 5,
the four processing stations 7a to 7c, and the conveyor belt 13. In this
position, the recei ver $hadiagelersaefctheoirspestive cirsngderiontjaboirelre are theand
are subsequently again raised. In this connection, the unprocessed CD s and
the processed CD samee simuthearmvbedimemkeh Eigusnd2y aheedidmetirieof fthem t he
carriers and fromthe receivers of the processing stations respectively. 16

Literab Transl of ciREimferOitid) ¢irélesfddresbpdnd e pheeithes @D spadthg ushteeen et
al ' Steag | AZ. 3129 Wth the taken-up CD's, the handling device 4 is

rotated in a cl ockyagentdbafierd 24 bbt)ép@%lg/ JAPIhe BnbSyink 2'112é\)7élusé 389Wﬁ§%ﬂgert for

exanpl e, the unprocessed CD taken u the carrier transporte o]

R L R e
f Lgfsieon 6b, etc. 'a>|<ig é(ﬂ)eop ﬁ% ggrsl\i/éyiir?g? ’de&n%% t?%?iavsergascir% ?halltoc\:/\g#ees%o%rc]lg tgl ace
four times the spacing d between two adjacent carriers of the
10 conveying device 3b.
As will be described subsequently in detail in conjunction with
the preferred manner of operation of the arrangement 1 or 1b, the first
embodiment and the second embodiment also differ with regard to the
provision of the carriers of the conveying device 3 or 3b with CD’s.
15 Figure 3 shows an arrangement 1a that has a third embodiment
of an apparatus 2a pursuant to the present invention. The apparatus
2a has a linear conveying device 3a and a rotatable handling device
4a. The arrangement 1a furthermore has processing stations 80A to
H.
20 The linear conveying device 4a has a track or line 14a upon
which is disposed a conveyor belt 13a. As described above for the

conveyor belt 13 of the first embodiment, the conveyor belt 13a also

extends between two reversing ends 15a and 16a of the linear
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CD s.either upon the central receiving points of the processing stations or
upon t he carriers of the conveyor belt 13. 10 After the CD s have been
dep03|ted upon the carriers and the processing stations, the handling
device 4 is again rotated into an internediate or park position in which
the arns 48 to 53, and hence the receivers of the handling device, are

di sposed between adj acent processing stations. The sane applies for the
second handling device 15 5 and the receivers thereof. During the

processi ng of the at i e c ean st at

conveyor belt 13 FES’RI '*c‘)é@lgég%g‘% ngﬁ%g'gﬁﬁ%?'é'ﬂeﬁ?s g‘@?dﬂl& f@q ﬂ{%ﬁs
that are to be processed, I‘Hg g cri b revj ously. 20 The arrangenent 1 b
of Figure 2 diffefRVesipmhent16a é(rﬁgﬁ ePrWP megmé% 8d4eeAtiaroRtroliedt hat
a third group, conpr|S|ng a third handling device and four correspondi ng
processi ng stati of8Vomotar.sposed al ong the | engt hened conveyi ng device 3b.
17 Literal Transl of PCTIEPOO 09177 filed 20 Septenber 2000 I Kl aus Wber
et al | Steag | AZ. 312Fhe cdaveyinghievitd Sachasa WehtrahagdisfZGr that és digol the t he
operation of the |oading and unl oadi ng apparatus of Fig. 2 rel ati ve to that

of Figs 1. The cacenteslsaxis dfitheCsumveyoF bBR! 13z Eapfiersi & rd ard Iisddded bY
the | oading station at the reversing end 15b in such a way that b tween two

5 carriers that ahﬁc,ﬁ)rtﬂgl gasl, owb 13a. anﬁl FEIB@II\,(\&D%r eca(fjlllérgoﬁﬁ’ée]rgépggeaaergommn

circunferenti al le of ar spec I vé grou carriers

which after the p 0 e con are dispaq bel ow t h

handl i ng devi ces. {'gﬁ)ué q-ngfet(éqm?ﬁe ¥'§¥°§ Frl 8?"'? §y’ﬂ5‘mf§f'ﬁég' '(ﬁ?qtﬁ’eato € two
carriers are |left free theE ain two carrjers are 10 provisioned, and
then again two cafPMERIaXs Peg@mpeeth%@erner&:aﬂataﬁe 28z @r jhe gatiara@2a
deposition of the CO s by the receivers of the handling devices, the
conveyor belt 13bang ZBQS?IQfﬁbaédmnmtdcalmaipuﬂati\leohm tha@entrahakis @0ae 2,
whereby the provisioned carriers are disposed upon the respective

ci rcuberential circl eFhefhdrutingadelicerdadizvheldsfrorSaide bhee thdabaléyr
devices are then controlled for the transport of the CD s upon the

processing stati opeRn@alstist fi§pssed s@érﬁtha%svﬁﬁ’aassgl?a?ﬂé 'o*?i%@ rb\?aﬁé’%fé’\%ti on

with the manner of operation of the arrangenent o

f. ded
Furtner in that ?é“'ﬁ' "eg%ﬁé RS Te RBSRen B PRl Y 58% el e Ve
(npr ocessed b o RATUISE devie Aoy 1S gt ashnrubiayieh ubgf e cpbtrel 945 208, om

the carriers 22a, 27a 23a and 18 Literal Transl of PCT/EPO0/09177 filed 20
Sept ember 2000 | ¥ Hgslingasegorweying devige 3g. | Therhandling device 4a has twelve

15 receivers 400a to 411a on corresponding radially extending arms 420a
to 431a. The receivers 400a to 411a serve for receiving and depositing
CD’s, and for this purpose are suitably controlled by a non-illustrated

control device.
As shown in Figure 3, the receivers 400a to 411a are disposed
20 on a circumferential circle 41a, whereby the axis of rotation of the
rotatable handling device 4a extends through the center point 40a of

the circumferential circle 41a. The receivers 400a to 411a are
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26a and fromthe central receiving points 81A to 81 H of the processing
stations 80A to 80H After the raising of the CD's, the handling device 4a
is rotated by an angle 2a=60, in other words tw ce the angul ar spacing

bet ween two adj acent receivers upon the circunferential circle 5 41 a.
Thus, sinultaneously a total of four CDs are supplied to the coating
stations 80A to 80D, four CD s are supplied to the edgecl eaning stations
80E to 80H, and four processed CD s are supplied to the carriers 22a, 27a,
23a, and 26a. Aftgh; i , i Vi ce 4a.i s
rotated into an i ﬁ{\ﬁé#ﬁﬁ@&%@? gé%tcf)gaﬁ Ph%%ngs% %rviL{#ﬁﬁ%@%ﬁ%ﬁbﬁ%&eﬁl@kéﬁcleaﬁ an
enbodi nents, in V\gb&g c1§=t'§0°r eceivers are di sposed between the processing
stations or the c ers,  or a processing station and a carrier. The
processed CD s can thereupgn be transported to the |oading stations, the
carriers can be suppli éaevdiamelar ofdhaicirguatferental oircle 41evis such thatin thee t o
be processed, and the CD s can be 15 processed upon the processing
stations. The i nvpasition ofdbe dpparatte Rarshdwn fie Figureod, atetheof edo paliredifment s
of the invention wi thout thereby being limted to the special enbodinents.

For exanple, the eariengewhithsafd syhgnetticanfolbiidk t@ thancditral Oagx B esteby
further groups that conprise a handling device simlar to the handling

devices 4 and 5 agiphaud ba tﬁe%anw_a%reoéwﬁ@sro_n%erbpr%tﬁﬁgéﬁé?ﬂa%i%uéQﬂazmgd in

particul ar acconpani ed by appropriate extension o I near conveyin

device 3. In this 1 10N, j t. sl of RCTI ER00109177
filed 20 Septenbetra% %@q‘%h’%}éﬁmﬁﬁ té{s |§:il?% pé[’g’igar”e/&i?%zgga arﬂﬂjs e
taken that the di ters of the respective cifcunferential c¢ircles have a
suitable ratio to“tfe rWBQE'd @‘P Sipraetent széﬁ?i eYeumissentia{e ccelgy dyar
belt 13,13a or 13b, and that only those carriers be provisioned with CD's
that are then di spYERIPANSEnte Hhecspacingbriivegnsths camidrer 2Rai and 26z |ces.
Furthernore, instead of CD s al so other substrates can be processed, or the
| i neaiOconveyi ng between theuladrieds28sband 2@hi zed in a manner different than
by the conveyor belt 13, 13a or 13b. 20 Literal Transl of PCTI EP00109177

filed 20 Septenber 2000hé pfbeessivgkeitiors S0A o Y0PREhdWAZN FHigO3 areRéHANT
CLAI M5 1. Apparatus (1;1a;1b) for the | oading and unl oadi ng”of substrates

and including a Cét?é’[ﬁ%g: Satigdhy i8R &%@?*@gé%%cﬁfgl ?p‘% éf' Bﬁgée— fbﬁ;ﬁ@@%gi;oh?g;

the substrates and at "l east one rotatab g devi
the transport of ghe GUBSHT atgs ggéﬁ\ﬁge%tet\tpoens 80A to 80D have rotary plates,

pivotable coating nozzles, and receivers having respective central

15 receiving points 81A to 81H for the CD’s that are to be processed. The
edge-cleaning stations 80E to 80H have rotary plates, edge strippers,
and receivers having central receiving points 81E to 81H.

Respective central receiving points 81A to 81H of the
processing stations 80A to 80H are disposed upon the circumferential

20 circle 41a, and are disposed in pairs diametrically across from one
another on the circumferential circle 41a. In this connection, the

processing stations within these pairs are of the same type.
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conveyi ng device (3; 3a;3b) and at |east one processing station (6A to D,
7A to D, 80Ato H), characterized in that the conveying device (3; 3a; 3b)
i's di sposed between at |east two processing 10 stations (6Ato D, 7Ato D
80A to H and the at |east one handling device (4, 5; 4a) is disposed over
t he conveying device (3; 3a; 3b). 2. Apparatus according to claima1,
characterized in that the point of rotation (40, 65; 40a) of the handling
device (4, 5; 4a) is 15 disposed on a central axis (20; 20b; 20a) of the

conveyi ng device (3; 3&g; C ing toclaiml or 2
characterized in that ?H@Eﬁ%ﬁ?'n“g%gﬁg@&eyﬁg gﬁ" a?amg @PSVSGBW%Sﬁwgl
receivers (42 to 47;. 400a tp 411 a)_ .disposed on a circunferential circle
(41, 66; 41(a) o0 PHAIOPREATE HiIvRGSEd .Ja%ﬁmﬁ}%@mthsbyspaithgoereuw@ﬁmlel,
characterized in that the receivers (42 to 47; 400a to 41la) are uniforny
spaced upon the cFielgnfldAe@dalare diven (byl,a emmmoa) drige nieanmsal althaughl  of
PCTI EP00109177 filed 20 Septenber 2000 | Klaus Wber et al | Steag |

AZ, 3129 ' t , Gsepaate dtive naaans cbuld also mepravidéche clainms 3 or 4,
characterized in that the receivers (42 to 47; 400a to 411 a) are disposed

on radsal arns (48 to FBe rﬁ@ﬁné@of‘@déraﬁénb'ﬂ%é‘éﬂ?bﬂa% d6)ir€Gantdo the éﬁ‘lélz] S

6. Apparatus according to one of the preceding clains, characterize

that the conveyi ngrrfﬂ)%\fiiirﬁénl(ig;brféﬁg d;ég}n(':iﬁl)éd m@]@ @ﬁ&wgi h a conveyor belt (13;

13a; 13b). 7. Apparatus accordin arm b, aracterized in that the
conveyor bel (135 13apdiibecah SIS RELURY o PRChASLRLAN D) B 20 |
21 a to 268 for MAETSWBE Fared nghe coalin G RIGSRACRmgnadner #dges were
characterized in that the carriers 15 (21 to 28; 2la to 28a) are uniformy
spaced apart in t@leaneddrtheadge-cleaning stations.
10 During the treatment or processing of the CD’s, the receivers 42
to 47 on the radial arms of the handling devices 4 are disposed in an
intermediate position, i.e. they are disposed between adjacent
processing stations. Thus, the handling devices 4 and 5 are positioned
in such a way that none of the receivers 42 to 47 are disposed over the
15 processing stations. With reference to Figure 1, this means that the
handling devices 4 and 5 are rotated out of their illustrated position by
a/2=30°.
At the reversing end 15, the carriers of the conveyor belt are
provided by the loading station with CD’s that are to be processed.
20 After the loading or provision process, only those carriers of the
conveyor belt 13 are to be loaded that are positioned upon the

circumferential circles 41 and 66. With the arrangement 1 of Fig. 1,

this is effected in such a way that initially a carrier at the reversing end
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of novenment of the conveyor belt (13; 13a; 13b). 10. Apparatus according to
cllaim8 or 9, .characterized in that the carriers (21 to 28) are di sposed on
the central axis (20; 20a; 20b) of the conveyor belt (13; 13b). 20 11.
Appar atus according to claim8 or 9, characterized in that respectively at

| east two carriers ((21 a to 28b) are symetrically disposed relative to
the central axis (20a) of the conveyor belt (13a). 22 Literal Transl of
PCTI EP00109177 filed 20 Septenmber 2000 | Kl aus Weber et al | Steag |

AZ. 3129 nf 11 -3\% S i f precedi l.ai 0K,
characterized in f? a{t at OPtggs??tcrﬁmgé@éa;&?ité§s|8gglfatSotggﬁ'?’ g% ggkggﬂgalg rgcfte

di sposed upon the_cjr Nt circle .(41, 66; .41a) for the | oadi ng and
unl oadi ng of the gﬁg@cﬁﬂ;{tﬁé?wg @g?wmp%ﬁrﬂé@sa@cﬁgﬁ'ﬂi vidgd pgaip, g carrie
characterized in fhat central receiving points (60A to D; 81A to |_||)) of the
processi ng st ati offsNQtaRovided; apd Ainadly gneamere)rapies dsl piprided mith a CD that
circunferential circle(41; 41 a). 14. Apparatus according to claim 12 or
13, characteri zedisi to tieapradessed. pFocdbisi parpsiset ite con®ayoo bBjt iAakay®; 8S0A
to H are disposed in pairs dianetrically opposite one another upon the

circunferential cecydée figdier HHa dié@hcelcﬁunﬁlpﬂﬂfﬂllztalﬁcmi@% thatarbprolidem 14,
characterized in that the processing stations (6Ato D, 7Ato D, 80A to H)

are of the sane 1AthypEOiarbididsBaPabed onbor MROBFAHRALAISON 49 §ne o

t he preceding clains, characterized in that processing statlons

that are di sposedz@dj o] . kT rential circle
(41 a) are dri ven6€\}i %ﬁ?ﬁ:@e?aﬁ@g riﬁlj\%ghr%?grﬁ@&g% ??.’ Ewla&gfus according to
one of the claims 3 to.16 3Raract.e.rize%q in that the nunber of the
receivers (42 to 47; 4BHENgdhe piovisiopiofithe cagiels; Akieady Pracessed £dy's are
corresponds to the nunber of the carriers %22, 24; 22a, 23a, 26a, 27a)

di sposed upon t he'emoved &em the gesveysr peitfomo@LpoaceTing operatingSeytlerafer
2000 I Klaus Weber et al | Steag | AZ. 3129 circunferential circle (41;
41a) &0d of the pthedesersing shdtlibdnstheaunloading&ba#tiaro H). 18. Appar at us
according to claim17) characterized in that during the |oading and

unl oading all of the rAgesu6r Sa 4thet PrévisionBachmietd 122 2315 dHrbasedgi t her
over the carriers (22, 24, 25, 27; 22a; 23a, 26a, 27a) on the conveying

device (3; 3a; 3baisgés@deﬁgdﬂégkétegﬁé@hfe{{gﬁ%%Q&e@ohﬁ‘t 3r e ! it RiiRg' O

stations (6Ato D) 7Ato _ ratus accordi ng to one
Llhfmﬂ Zﬁgghggogleﬁéliér%ceslq 5“3@%}3 rr'ofa%gd t?P{toa tﬁgnrgcgscl)tliond% own {noleigtupg 1, in
which the receivers 42 to 47 are disposed either over the central
15 receiving points 60A to 60C or over the carriers 22 and 24. The same
applies for the second group of the arrangement 1, which comprises
the handling device 5, the four processing stations 7a to 7c, and the

conveyor belt 13.

In this position, the receivers 42 to 47 are lowered for engaging
20 the CD’s and are subsequently again raised. In this connection, the
unprocessed CD’s and the processed CD’s are simultaneously taken

up and raised together from the carriers and from the receivers of the

processing stations respectively.
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and closing of the receivers (42 to 47; 400a to 411 a). 24 Literal Transl

of PCT/ EPO0/ 09177 filed 20 Septenber 2000 | Klaus Wber et al ! Steag |

AZ. 3129
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0%k (¥0f 100& ()- ff10dke@rrangemeitsll pt Figure 2odiffers from tha arrapgement 1

of Figure 1 essentially in that a third group, comprising a third handling
device and four corresponding processing stations, is disposed along

the lengthened conveying device 3b.
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From this there results a difference during the operation of the
loading and unloading apparatus of Fig. 2 relative to that of Fig. 1. The
carriers of the conveyor belt are provisioned with CD’s by the loading
station at the reversing end 15b in such a way that between two

5 carriers that are provided with CD’s, and that are disposed upon a
common circumferential circle of a respective group, two carriers
remain free, which after the provision of the conveyor belt are disposed
below the handling devices. Thus, after the first carrier is provided
with a CD, two carriers are left free, then again two carriers are

10 provisioned, and then again two carriers are left free, etc.. For the
receipt and the deposition of the CD’s by the receivers of the handling
devices, the conveyor belt 13b is positioned into the position shown in
Figure 2, whereby the provisioned carriers are disposed upon the
respective circumferential circles of the handling devices.

15 The three handling devices are then controlled for the transport
of the CD’s upon the processing station and upon the carriers, as was
described in conjunction with the manner of operation of the
arrangement of Fig. 1.

With the arrangement 1a of Figure 3, the concept of the

20 invention is extended further in that for the one handling device 4a a
total of twelve receivers 400a to 411a are provided. In the position
shown in Figure 3, four unprocessed CD's can be simultaneously

accommodated by the receivers from the carriers 22a, 27a, 23a and
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(?(~( () 2* dEoeFS1a%( LUKGE, 6inultRttisly) a SN four nCBEO U= suppliéd A8&ike( ) -
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S, / 109%6& S-10% , 10% 1 LOYE: (i) = ]
@10%: ()- 0~ : SFlOWﬁaérg ?}éﬁk@l&gbk 180D, foud €D's ST ifpid%% (the edge

10%3& () - 5710"/(5&'33},,”9 itaflon988Eq8%|M519d/ ‘Fbu(r)processed CD's are supplied to
the carriers 22a, 27a, 23a, and 26a. After the deposit of the CD’s, the
handling device 4a is rotated into an intermediate position, as with the

10 preceding embodiments, in which the receivers are disposed between
the processing stations or the carriers, or a processing station and a
carrier. The processed CD’s can thereupon be transported to the
loading stations, the carriers can be supplied via the loading station
with new CD’s that are to be processed, and the CD's can be

15 processed upon the processing stations.

The invention was described with the aid of preferred
embodiments of the invention without thereby being limited to the
special embodiments.

For example, the arrangements of Fig. 1 and Fig. 2 can be

20 expanded by further groups that comprise a handling device similar to
the handling devices 4 and 5 and having a suitable number of
processing stations, and in particular accompanied by appropriate

extension of the linear conveying device 3. In this connection, care

19
Literal Trans| of PCT/EP00/09177 filed 20 September 2000 / Klaus Weber et al / Steag / AZ.3129



@10%' ()-fFLO%&' ()-S$109%&' ()- f10%& ()- @O%& ()-

D.../clkl./ dEbCS10% s$109%&' () - SF"10%&' ()-f, 10%& ()- f109& ()- L$10%&' ()-
f109& ()- //40000%dEbCS10%r1s$10%&' ()-,,/ 10%& ()- S 10%&' ()-S*10%&' () -
f(109%&' ()- &L$10%& ()-9%n1111\2] 272 2aVK@1l 10 10 10 |:10%&' ()-!Q |:10% =
& ()-f710%& ()- f510%& ()-f310%&' ()-_2G33r445 6dEVK@1 10&L$10%& () -
S10%G8 () - LSL0UGE () -f 10%UG& () - YSHI0%GE () - ff10%G& ()-F

67Y78j 8k8l 8nmB8yoeFS1 10@0%G&' () - 10(310(310(3

Y. 10wy @(& ) - : )@3%@2‘100 &)b§ﬁé§§4qg%éﬁ%)dla?l Lo Mﬁ@ﬁzfgﬁgéﬁ% %ﬁ8&r’ﬁ%rentua|

circles have a suitable ratio to the spacings d of adjacent carriers upon

the conveyor belt 13,13a or 13b, and that only those carriers be
provisioned with CD's that are then disposed upon the corresponding
5 circumferential circles. Furthermore, instead of CD’s also other
substrates can be processed, or the linear conveying device could also
be realized in a manner different than by the conveyor belt 13, 13a or

13b.
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5 transport of the substrates and at least one rotatable handling
device (4, 5; 4a) for the transport of the substrates between the
conveying device (3; 3a;3b) and at least one processing station
(6A to D, 7A to D; 80A to H), characterized in that the conveying
device (3; 3a; 3b) is disposed between at least two processing
10 stations (6A to D, 7A to D; 80A to H) and the at least one
handling device (4, 5; 4a) is disposed over the conveying device
(3; 3a; 3b).
2. Apparatus according to claim 1, characterized in that the point of
rotation (40, 65; 40a) of the handling device (4, 5; 4a) is
15 disposed on a central axis (20; 20b; 20a) of the conveying
device (3; 3a; 3b).
3. Apparatus according to claim 1 or 2, characterized in that the
handling device (4, 5; 4a) is provided with receivers (42 to 47;
400a to 411a) disposed on a circumferential circle (41,66; 41a)
20 for the substrates.
4. Apparatus according to claim 3, characterized in that the

receivers (42 to 47; 400a to 411a) are uniformly spaced upon

the circumferential circle (41, 66; 41a).
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5 6. Apparatus according to one of the preceding claims,
characterized in that the conveying device (3; 3a; 3b) is provided
with a conveyor belt (13; 13a; 13b).

7. Apparatus according to claim 6, characterized in that the
conveyor belt (13; 13a; 13b) extends between a loading station

10 and an unloading station.

8. Apparatus according to claim 6 or 7, characterized in that the
conveyor belt (13; 13a; 13b) is provided with carriers (21 to 28;
21a to 28a) for the substrates.

9. Apparatus according to claim 8, characterized in that the carriers

15 | (21 to 28; 21a to 28a) are uniformly spaced apart in the direction
of movement of the conveyor belt (13; 13a; 13b).

10.  Apparatus according to claim 8 or 9, characterized in that the
carriers (21 to 28) are disposed on the central axis (20; 20a;
20b) of the conveyor belt (13; 13b).

20 11.  Apparatus according to claim 8 or 9, characterized in that
respectively at least two carriers ((21a to 28b) are symmetrically

disposed relative to the central axis (20a) of the conveyor belt

(13a).
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circumferential circle (41, 66; 41a).

15.  Apparatus according to claim 14, characterized in that the

processing stations (6A to D, 7A to D; 80A to H) are of the same
15 type within the pairs.

16.  Apparatus according to one of the preceding claims,
characterized in that processing stations (80A to H) that are
disposed adjacent to one another upon the circumferential circle
(41a) are driven with the same drive means.

20 17.  Apparatus according to one of the claims 3 to 16, characterized
in that the number of the receivers (42 to 47; 400a to 411a) of
the handling device (4; 4a) corresponds to the number of the

carriers (22, 24; 22a, 23a, 26a, 27a) disposed upon the
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18.  Apparatus according to claim 17, characterized in that during the
loading and unloading all of the receivers (42 to 47; 400a to
5 411a) are disposed either over the carriers (22, 24, 25, 27; 22a,
23a, 26a, 27a) on the conveying device (3; 3a; 3b) or over the
central receiving points of the processing stations (6A to D, 7A
to D; 80A to H).
19.  Apparatus according to one of the preceding claims,
10 characterized by a control device for the simultaneous opening

and closing of the receivers (42 to 47; 400a to 411a).
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