12 MAR 2004 DEVI CE FOR LOADI NG AND UNLOADI NG SUBSTRATES 5 The present] MAR 2004
I nvention relates to an apparatus for the | oading and unl oadi ng of
substrates and includes a conveying device for the |inear transport of
the substrates and at |east one rotatable handling device for 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
substrates of the above type are known, for exanple, in arrangenents for
the processing of substrates, and in partlcular i n arran naﬁéf for the

| acquering or coating QJfEWOES?OEtBADIN@PNQ:HN %e% rates, for
exanpl e CD/ CD-RIDVO and other data storage neans or data carriers, for
the 15 lacquering or the coating, are renoved by a first handling devi ce
froma feed device and are deposited on a processing station, such as a
-l acquering station. After the processing, the substrate is again taken

up by a second handl i ngridepresentridvértioneraiates do ap@pparalesi fo theloading
transporting it away or iS supplied to a further process. 20

US- A-4, 824, 309 di i FR6€ BTidBcdes 4avhveyiag deameufor the
pre-chanber, a bu%?! ﬁﬁ%aﬁgéaspg ga* processi ng chanber. The unit has a

first wafer carri in.the buffer | dihg
af ,tré'lﬁ\ng tOfV\’QPem'%ﬁes aRd & leadSofle roftASBIE N

carrier, in orde_r(?iPG romt € vacuum pre-chanber to the
ol or ) 1 e o Skt Pechestld et P EreRL
and at least one processing station.

10 Apparatus for the loading and unloading of substrates of the
above type are known, for exampie, in arrangements for the processing
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
‘facquering station. After the processing, the substrate is again taken
up by a second handling 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 procéSsing chamber.
The unit has a first wafer carrier in the buffer chamber, as well as a
second wafer carrier, in order fo transport wafers from the vacuum

nfe;chamber 1o the first wafer carrier in the buffer chamber. A third wafer



wafer carrier to the processing chanber, whereby the second and thi HMAR 10k
wafer carriers are provided with conveyor belts. The Speedline prospectus
of the Leybold Systens Conpany, 5 2197, pages 6 to 9, shows an integrated
CD- manuf acturi ng apparatus where different process units for the

manuf acturer of CD's are integrated into an arrangenment. For the

transport of elenments that form the CD s, conveyor belts as well as
mechani cal grippers are utilized. DE-C 197 22 408 shows an apparatus and a

method for the 10 separated transport, of . substrates upon .t e d
transport stret chasienistfurthagneigp H’"dﬁ‘lamag ,HSB'E’E’F éﬁgtwqf%wrﬁhﬁésgrsﬁg
stations, and two delivery stations. A transport device for the transport

of the substrat esvafer capientiatiiecpratrasingohambes wherety(the SeRPArg 1 r st
angle. and has at |east two grippers that are disposed along a circular

arc about 15 the g5 wafer Qrblsttedrofded Wit/ ddpwdyertgeltsar spaci ng. The
angul ar spaci ng between the two supply stations, between the two

processing  stations. ang beruesfhd BFodiciell Y X egbald pstarss (Gumpatyvel y

equal to the prescrib ar spacirng, and t Irst angle is greater
than the prescribed angle 20 fyrther device f | aut. dif ent.
processes from a Wik PIFescR 19@-15&% #Pd eg‘?ﬁtc_l ?P’%géﬁé%?ﬁé E\l/@ralétg%eces
are transported to and away froma rotary sw tchin abl e vi lLinearly
novabl e transpor wheter diftesenta\nragesse SHHist if%ﬂS}etmagyI’ﬂﬁ?af%pB t&QrsmsE"g1

arranged on 2 12 MAR 2004 both sides of the carriage. The rotary sv¥itchi ng
tabl e | eads the wantegrated into an arrangement. For the transport of elements’that form

the CD’s, conveyor belts as well as mechanical grippers are utilized.
DE-C-197 22 408 shows an apparatus and a method for the
10 separated transport of substrates upon two separated transport
stretches, with two supply stations, at least two processing stations,
and two deli\;ery stations. A transport device for the transpon 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 sﬁpply 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
o -and away from a rotary switching table via a linearly movable

transport carriage having respectively three transport arms arranged on

2



pi eces to various processing stations. Further reference is nade to 17 MAR 2004
US- A-5, 700, 127, which shows a substrate processi ng apparatus havi ng

various processing units. The 5 substrates are supplied to and renoved
fromthe various processing units via a handling device. The handling

device has a substrate gripper that is linearly novable in the x, y and z
directions, and is rotatable about the z axis. Wth such apparatus, for

t he | oadi ng and unl oading of a 10 processing station separate handling

devi ces as wel |p@p s@pattiee foapdageandhdi stagr switching deslealeadprtbeive@d. Thi s
results in a greater requirenent for space for the conponents of the

appar atus, whi Cﬂ;\ej:'?s t&%ﬁ&ﬁé’gﬂfcewin Isqgﬂﬂ%,{sgom environnents | eads to high
0 pp |

costs. Proceeding rmsuc ar at s, is an object of the present 15

i nvention to provide_an ecg@g%&%ﬁ %a{ouggég\t!é,?gOQiﬁ%ﬁﬁﬂbﬁ{ov@ 3

conponents and requi FYHABST 1”50 inventively realized
Wi th an apparatus where the conveying device is disposed. betvuteenailvxo
B pod€d over

processi ng st at$ubrsiraledroeessing appAAIUS AAVHICHMRTIPHS BERFESENS UBIS
the conveying device. 20 The arrangenent of the conveying device between
at least two pgingetesagretaippied toaand hemased fregethehvarielire PIRCESEEg
rotatable handling device that is disposed over the conveying device, a
plurality 3 12 M\R 2004 haHaling device. The handling device has a substrate
gripper that is linearly movable in the x, y and z directions, and is
rotatable about the z axis.
With such apparatus, for the loading and unloading of a
10 processing station separate handling devices as well as separate feed
and discharge devices are provided. This results in a greater
requirement for space for the components of the apparatus, which in
particular in clean room environments leads to high costs.
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 iess space.
This object is inventively realized w_ith 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



15 20 of processing stations can be provisioned wth a | ow requi rerrem N‘Aor

space. Pursuant to one preferred enbodi nent, the point of rotation of

handl i ng device is disposed on a central

The handl i ng device preferably has receiving devices disposed on a
circle for the substrates, which are preferably wuniformy
spaced upon the circunferential circle. This results in a circular
symmetry that by a rotational novenent of the handling device enables the

circunferenti al

si npl e | oadi ng pfipotessing

Se

provi de free spaces

2 comvasbRnb orneareleired PERIaGRHE AhAROIREPERAkRon of g

advant ageousl y

station and an unl oading 'station. This has the aqvanta that for. the
feeding and di se@drapdiggotevicaessdisRPsed & SnFeNlEA

requi red, thereby reducing the nunber of conponents that are needed.

Pursuant to a pisvidecuThe hangiing devied prefevablydas, reciyvingodedges dispesed| s

axis of the conveying device.

istatiorfs eamloer ptovisiondd withc aslsimrequinemendrfer  So
that the processing stations are not covered during the
substrat es, an(g.‘

preferably disp

processi ng of
Le avoid nedia frombeing carried off, the receivers are
8 %’on radial arns of the handling device in order to

R 2004
t he

SPHE ¥ HEnCRPEYBR It i s

provided with carriers for a reliable holding and a defined positioning

of the substratgs.a Idichhiférer®anesitieofor tHe isubathaisy, aghiehsard ipaeferdtsy
carriers be unitormy spaced on the conveyor belt in the

10

15

20

uniformly spaced upon the circumferential circle. This results in a
circular symmetry that by a rotational movement of the handling device
enables the simple loading and unloading of a plurality of processing
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.

The linear conveying device is advantageously a conveyor belt
that preferably exiends 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.

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



4 1 1 MAR 2004 direction of novenent in order to sinplify the controﬂ[oMAﬂzmu
t he conveyor belt, whereby constant novenent intervals can be provided.

For the formation of a symetry relative to the handling device, the
carriers are disposed on the central axis of the conveyor belt, or at

| east two 5 carriers are symetrically disposed relative to the central

axis of the conveyor belt, thereby sinplifying the control of the

handl i ng device. It is al so advantageous if at least two carriers are

di sposed on t lfiregtionwifrapeerrieat irciorddretof simplifie thepgantigh ahtheuRPBYRIYNg of

the substrates in order to nake possible the sinultaneous receipt and/or

10 deposit of gdN Wirdreby @nstalishbaément Ritesadntan heoprovided.efioedhe
enbodi ment, central rece ving points of the processing stations are

di sposed on e clLEMLS gssyﬁrgm 1616He 10 HPhEA A AR gl opsrachren

pairs dianetri ano e circunferenti al

circle. 15 In this connection, roc I ng stations, are y of
the sane type diFpesed ﬂ?etrﬂ)%llqeé” é?ga?‘ Eﬂ'&Y%@éeQ elt.ngr s@n@@g 3\9 f the
apparatus and thus sinplifies the control of the handling device. i s of

parts cul ar advardrages afe pyoresisically sisposedyelative tor e Geﬁt;&%‘s@ﬂsaﬁ;fj t§‘€ent
one another on the circunferential circle are 20 provided with the sane

drive neans, wmeryeduéﬁsmfek@owmmry.@@ thelconteolaf aies haedling devigad t he

cost connected therew th. The nunber of receiving devices of the handling

device advant ageousyy, ¢RIJ aFPANEFebAs &t AP R0 Farters rer gispbs@doed upon
the circumferential circle for the loading and unioading of 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
anothe“r on the circumferential circle.

15 in this connection, the processing stations are preferably of the
séme 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



51 1 MAR 2004 the circunferential circle and the processing statio%giMM{mm‘
This enables an effective |oading and unloading of all of the processing
stations and <carriers upon the circunferential circle in one operation.

In this connection, during the | oading and unl oadi ng, preferably all of

the 5 receivers are disposed either over the carriers upon the conveying
device or over the receiving points of the processing stations. .

Pursuant to one preferred enbodinent, a control device is provided for the
si mul t aneous opABI dcuanferaitizsicingeddnd te pexessinggstatiend. c Ebisognaties BAndl i ng
device in order to sinultaneously receive the 10 substrates fromthe

carriers and t'l%félft%el%%ﬁﬁﬂ,] lshgtumaédmg sPall Bk eproeessiagostationhamd
W

t her eupon. The 1 nventi on e subsequently described in detail with the

id of f d enbodi i.th ref . fi ol ,
Figure 1 a pl arbSEl oo e  AlhhERE L Frcl8 " B, BETROrC O R

avi'ng an apparat us r

| oadi ng and unl oadi ng of substrates pursuant to a first éﬁbod'ngnﬁﬁpf t he

i nvention: Fi gueenieciopl shiringethenfloagingr aRg Jaieadinga Prelg! yaﬁllbeﬁa s for

the | oadi ng and unl oadi ng of substrates pursuant to a second enbodi nent;

20 R gure 3 a plegeivarevaref deposed aeitferenvernthe agrriais agprly 4hescaeYNBhe

| oadi ng and unl oadi ng of substrates pursuant to a third enbodinent. 6
device or over the receiving points of the processing stations.

Pursuant to one preferred embodiment, a control device is
provided for the simultaneous opening and closing of the receiving
devices of the handling device in order to simultaneously receive the

10 cubstrates 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.



12 MAR 2004 Figure 1 shows an arrangenment 1 for the processing of Clj'ZSMAR 2004
The arrangenent 1 conprises a first enbodi nent of an apparatus 2 for the

| oadi ng and unl oadi ng of substrates pursuant to the present invention,

and is provided with a |inear conveying device 3 and two 5 handling

devices 4 and 5. The arrangenent 1 is furthernore provided wth eight
processing stations 6A to D and 7A to D, upon which the CD s are

processed. The arrangenent 1 is disposed on a foundation or support neans
8, which is, for eXEF‘gllJI% 1ashowe bal airaggemeihé foare iprgcelssing o©f 4. Disne
processing stations 6A to D and the 10 |inear conveying device 3 together

forma first guun.flobifien? 'BAFHERA frst Bitidthent Brahapdaras defer ce 5,

t he processing 0 ogether with the |inear conveying

device 3 forma second group qof the arran t rkes to the
first group. THEe fqadig aﬁﬂj}ltq{ﬁo@egnaf gﬁ“&%ﬁgﬁ% tp#éélg%rta?\%e{#%np%%%ét her
utilize the 15 single |linear conveying device 3. The | inear_con I ng
device 3 of thenegntioratand s provided witsa |”é$ﬁ3'o‘éFPWﬂ“91Q§V5‘ecgrﬁfgjlg‘¥°belt
13 that runs along a track or line 14. At the reversing ends 15 and 16 of
the gonveying demidingdevides 4 amivey dncbairangsnest s furderooraprpvded
roller 13 and a drive roller 18 20 respectively. Provided at the end 16 of

the |inear convgy)ngieyloesdinSstaflofd BACIIERBA] A 3D, dpbmewlearibeld s
urta )

a servonot or having non-illustrated control device, and

driving the dring, 1oLl er 3seh O Thd'anbhgBrRpt 4 B dibpGséPBY Y furkition13. 7

or support means 8, which is, for example, a mineral ingot.
The handling device 4, the processing stations 6A to D and the
10 linear conveying device 3 together form a first group of the
arrangement 1. Further, the handling device 5, the processing stations
7A to D, together with the linear conveying device 3 form a second
group of the arrangement 1 that corresponds to the first group. The
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 ié a servomotor having a
suitable, non-illustrated control device, and driving the drive roller 18

for the transport of the conveyor belt 13.

7



12 MAR 2004 The |inear conveying device 3 has a central axis 20, whné%MQEZM4
the sanme tinme is the central axis of the conveyor belt 13. Carriers for

CD s that are not shown are di sposed on the conveyor belt 13. In Figure

1, eight carriers 21 to 28 are showmn. The 5 carriers 21 to 28 are

di sposed on the central axis 20 of the conveyor belt 13 at a uniform
spaci ng d. Disposed adjacent to the reversing ends 15 and 16 of the
conveying device 3 are non-illustrated handling devices for the | oading

and unl oading of the CDOs. In Fig. 1, the CD s at the reversing end 15 10
are placed upon the corfteylimedreddnvegingydexicsud had aentrahakis| 3l wigheat the
handl i ng device, and at the reversing end 16, after the processing, the

CD's are again re heseLHAs| S bhtteboreor bétisds ated handi i ng
devi ce. The handl [gr%ﬁ%telwclgst and 5 are held frgom above over the 15

conveyor belt 13 such t ?rgﬁf%%f’ U(‘r‘,]basbltﬁatdé}evqm hﬁl | ﬁg@ EH Ml the

rot atabl e but al so adj eight I hce t evices 4 and

5 are essentially identical, i dl i

will be descri bed.corveyasbelt 4. r'G[Fa'BP%%'F‘Q 'éarﬁ'ggﬁjbﬁﬂrﬁ] gﬁ%'ixtends
through the 20 center point 40 of a circunferential circle 41. The axis
of rotagion of thecartiersd?1 hg 2Beatecdisposed Gnshessitrab exiscaP 19f e seny R
central axis 20 of the |inear conveying device 3. The handling device 4
is provided with sd,eq”g asaeskforn gpaeimigwd.ng devi ces or receivers 42 to 47,

whi ch are di sposed 8
Disposed adjacent to the reversing ends 15 and 16 of the
conveying device 3 are non-illustrated handling devices for the loading
and unloading of the CD’s. In Fig. 1, the CD's at the reversing end 15
10 are placed upon the conveyor beft 13 by a suitable, non-illustrated
handling device, and at the reversing end 16, after the processing, the
CD’s are again removed by a further suitabie, non-illustrated handling
device.
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 handiing devices 4
and 5 are essentially identical, in the following only the handiing 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

8



1 2 MAR 2004 upon six radially extending arms 48 to 53. The receiveﬂgtﬂgzmu
to 47 are suitable, for exanple by opening and closing, to receive and
again deposit CD s and for this purpose are suitably controlled by a non-
illustrated control device. 5 As can be seen fromFigure 1, the receivers
42 to 48 of the handling device 4 are disposed upon the circunferenti al
circle 41 and are uniformy spaced upon the circunferential circle 41.

The six receivers 42 to 47 are respectively provided at an angl e of a=60
upon the circunferential circle 41. 10 The processing station 6A€$P 6D

and 7A to 7D are aspomisat ediallyi extendiogramnsithin PAg khe, r&edvels 4410517 3L

al ready indicated above. For this reason, in the followng only the

processi ng stationg,fdhié Oidp SxsmplReby ropenihg \aingr elbying, dorneeeiyenand@gain
description is applicabl'e for the processing stations 7Ato Din

conjunction with tggpgﬁged.gg‘aﬁ;‘%pms’%.pu}gogg'ngr@rsgﬁgm?i EEntrdIRid by Ganand

6C are | acquering t1hg lons that have a rofary plate and
pi vot abl e coating nozzles. The d rocessing stations are furthernore
provided with cent Histratedgantiol EYJ'Fﬁts 60A and BOC for the CD's that are

having & 1ot ary plate aRé Gan D9 seRfs e Fiiner br the EAGNRS (I (R JGoD! e t e
CD s after the coating process. The processing stations 6B and 6D are
simlarly provi dedhantliny deviee deare tisposed cpanrthe cireusiferenyaberee ¢ 168 and
60D for receiving the CD s at the processing stations. 9 ]

are uniformly spaced upon the circumferential circle 41. The six

receivers 42 to 47 are respectively provided at an angle of a=60° upon

the circumferential circle 41.

10 The processing station 6A to 6D and 7A to 7D are associated
with the two handling devices 4 and 5, as already indicated above. For
this reason, in the following only the processing stations 6A to D are
described, whereby a corresponding description is applicable for the
processing stations 7A to D in conjunction with the handling device 5.

15 The processing stations 6A and 6C are lacquering or coating
stations that have a rota& plate and pivotable coating nozzles. The
processing stations 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



12 MAR 2004 5 10 15 20 The central receiving points 60A to 60D are 17 MAR 2004
di sposed upon the circunferential circle 41, and are disposed in pairs on
the circunferential circle 41 dianetrically opposite one another. Thus

the central receiving points 60A and 60C, and the central receiving

points 60B and 60D, respectively forma pair. The processing stations

that are disposed dianetrically opposite one another on the

circunferential circle 41 are the sane type. The processing stations 6A
and 6C are respect i VEhg central regeiting ipoints 6didto 600 pieodispesed upoatthens 6B
and 6D are respectively edge-cleaning stations. The central receiving

poi nts 60A to GQBuAiferettiakn@felel Nd4sUCAN® anBY didiisegeninr apairecenvithg
poi nts of processing stations that are directly adjacent one another on

receiving poi nidicarteltisE otb .7y el DooBf SrBTAnaR TS ETE

relative to a point of intersecti of 1 central axis 20 .of the

conveyi ng devi &@ngial Keeeising; PRIiF %&%rﬁqdaggg Peaéhﬂfenifﬁi reeHY'ap R s
40,65 of the circunferential circles 41, 66 of the first and second
groudps of the &0BagdGaid, respedtivehalosh aipel. t he |inear conveying device 3

by a distance equal to three tines the

The processing stations that are disposed diametrically opposite
one another on the circumferential circle 41 are the same type. The
processing stations 6A and 6C are respectively coating stations, and
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



spaci ng d between adjacent carriers. The dianmeters of the two 12 MAR 2004
circunferential circles 41 and 66 are the sane, and correspond to two 10 1
1 MAR 2004 tines the spacing d between adjacent carriers upon the conveyor
belt 3. The arrangement 1 is shown with a specific nunber of processing
stations, although this nunber is only exenplary and can 5 be varied. In
addition, the processing stations need not be coating and edge-cleaning
stations, but rather other processes can also be carried out. It is also

not necessary that different.prqcesses he:. oroyi rtdner /| p&it ead
of CD's. other suBWéf‘Bss%ﬂ{)ng;lé\?feﬁﬁ ﬁﬁ%@‘gég’&’sf@%ﬁﬂg&‘?’[ﬁgﬂom a
second enbodi nent of the arrangenent Ib having a further, third handling

device, which is Bhe sanme as the handling devices 4 and 5 of the first
enbodi ment of Fig. 1. The third handling device is simlarly disposed

over the conveying devifpg Fprandentdnti 4 id ostymwen t with Iahesueit:if@amuc@hﬂieﬁng
device 3 of the first enmbodiment. The axis of 15 rotation of the third

handl i ng device is dcie%%%%[egﬁa;ﬁgﬁ%;%@ﬁ%gjgg_nhhﬂ,erqgrﬁrnﬁlex@n-imar?@nd)han he

conveyi ng deyi ce 359_ _ Ice, together with further
Wi by the T oo BRowedh i i 1 HasfiB fudPnedt paLeE ERBing by
e e o e oo ol i PR B8 A o) oo
handl i ng devices of the ‘
out. lt is also not necessary that different processes be provided.
Furthermore, instead of CD’s, other substrates could also be
pr_ocessed.

10 Figure 2 shows & second embodiment of the arrangement 1b
having a further, third handling device, which is the same as the
handling devices 4 and 5 of the first embodiment of Fig. 1. The third handling
device is similarly disposed over the conveying device 3b, which is
longer than the linear conveying 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 conQ:eaying 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



: : : : : : ] 7 MAR 2004
respective groups, are disposed upon respective circunferential circles,

the center points of which are disposed upon the central axis 11 1 2 MAR
2004 20b of the conveying device 3b and coincide with the axis of rotation

of the handling devices, as can be seen fromFigure 2. The di ameters of

the respective circunferential circles are the sane. In the enbodi nent of
Figure 2, the dianmeters of the S circunferential circles correspond to

three tines the spacing d between adjacent carriers 21b to 36b of the

conveyi ng device 3h. The center. points..of ' t. ci r '

circles are di spoZd Qf3ba @H&eﬂﬁﬂﬂeglcesﬁﬁgg%%%ﬁé Wﬁﬂéqtgéjo%%y%&agg?iqe 3b
at a spacing that corresponds to four tines the spacing d between two

adj acent carri ers tioé hizhdling.0edoes; &g e e seer frop Figure\w| | be descri bed
subsequently in detail in conjunction with the preferred manner of

operation of the arrangegepianietefs dbihd hespectise cireninberientiat cuoles ta1e tbecond
enbodi nent also differ wth regard to the |oading of the carriers of the

conveyi ng device 3 3b i oedt @' Pigaré NPWahan dgidrhags montthéa
that has a third & |rre|ﬁ4t t“l;l?ofcalfla-l'?lm((;’lllg).'g(:%lrat us 2‘% pursuant to the present

ot ataifl e handl | nEvaUTIREntALE Lo PR et fiE ffaciot fefteen
F : ggﬁsglr nIgi ﬁ;aahgmt tC%"Ii-érSZle bT’[]oe3|6Ib "ot t ecc%%\éggihggdéjv?t\:/é 3b. 47’hQaC%n?er
points of adjacent circumferential circles are disposed upon the central
axis 20b of the conveying device 3b at a spacing that corresponds to
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
ioading 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
25 has a linear conveying device 3a and a rotatable handiing 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

12



which is disposed a conveyor belt 13a. As described above for the 12 MAR 2004
conveyor belt 13 of the first enbodi nent, the conveyor belt 13a al so

ext ends between two reversing ends 15a and 16a of the linear 12 12 MAR

2004 conveying device 3a, and is driven by neans of a drive roller 18a at
the reversing end 16a by a suitable drive neans 19a, such as a controlled
servonotor. The conveying device 3a has a central axis 20a that is also

the 5 central axis of the conveyor belt 13a. Carriers for CD s are

di sposed upon the conveyor belt 13a. In Figure 3, carriers 2la to 2§a are
visible. The carr icgnveying devispdme@ndris grivers byyneans plainye rellesti8aatdde ¢ he
central axis. For exanple, the carriers 2la and 28a, or the carriers 22a

and 27a, forma sygneipl b lhy' £5akdble drivetrheame 194 aducixas a2mmtrolied The
handl i ng device 4!1 |sgﬁglc‘%{q ?gém gbove over the conveyor belt 13a and is

di sposed such that, via.a suitable drive neans, it is not only rotatable
but al so adj ust abP8™MAMYLI-ght . The axis of rotation of the handling

device 4a is disposed perpendi cul ar ypon the cent axi o)

| i near conveying devic aGOW'ﬂQaW'g%gad@ﬁ %&eﬂﬁgtﬁ’é'st%@f@%t !Ls'sglrsy(:}ﬁ?vers
400a to 41la on corresponding radially extending arns 4203 to 431 a. The

receivers 400a t 0 cdttal axsel e doweyadeltviagCamarsderoRis@ragisPessy  and for

this purpose are suitably controlled by a non-illustrated control device.

As shown in Figur gpdn {Hee chRvejorebelt 408a o Fgiee 3; cadierpodial 102283918
circunferential circle 41a, whereby the axis of rotation of the
visible. The carriers are disposed in pairs symmetrically relative to the
central axis. For example, the carriers 21a and 28a, or the carriers 22a
and 27a, form a symmetrical pair relative to the central axis 20a.

10 The handling device 4a is held from above over the conveyor
belt 13a and is disposed such that, via a suitable drive means, it is not
only rotatable but also adjustable in height. The axis of rotation of the
handling device 4a is disposed perpendicular upon the central axis 202
of the linear conveying device 3a. The handling device 4a has twelve

15 receivers 400a to 411a on_corresponding radially extending arms 4202
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
contro! device.

As shown in Figure 3, the receivers 400a {0 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

13



rotatabl e handl i ng device 4a extends through the center point 40a ot 2 MMl
circunferential circle 4l1a. The receivers 400a to 41l1a are 13 12 MAR 2004
uni formy spaced from one anot her upon the circunferential circle at an
angl e a=30. The dianeter of the circunferential circle 41 a is such that

in the position of the apparatus 2a shown in Figure 3, a total of two
pairs of 5 carriers, which are symmetrical relative to the central axis
20a, are disposed on the conveyor belt 13a on the circunferential circle

4la. In tangible ternms, in Figure 3, thjis is the pair of rk ,
26a. and 22a, 27unifeEelyseRcel ?IP"I o anafher HP°’8$“? ﬁé%?%&%‘ﬁ‘f%rcgﬁ't%%él?a}‘a
circle 4la corresponds to the spacing between the carriers 22a and 26a or

10 between the caghgr@=3P®a and 27a. The processing stations 80A to 80H
shown in Fig. 3 are either coating stations BOA to BOD for coating CD s

or edge-cleaning statiqpg i#ﬁgietr%ﬂ@é"cir&h}ﬂfé‘réﬁﬁdl%ﬁcbtﬁé snsudDthat o 8&D
have rotary pl ates, pivotable coating nozzles, and receivers having

respective central S r L vi L BLS< N HOET o] SHdwe ddiad ofr e

to be processed. PARE ‘OBdgéﬁﬁlagﬁﬂf#gé?%a%l onsrrg'é@%féob&%{oﬁve rot%ry

pl ates, edge scraper, and receivers having ntral .receiyi ObRl S E

to 81 K. Respecti ¢8masst WhICh ateSYMME Bﬁgln %Q’fA{%t H‘%fﬁnﬁPpgﬁg tgér'o%%gsi ng

stations 80A to BOH are di sposed upon the- circunferential ZOIeC‘HfE:I ﬁ_b41a,
't

and are disposed idisppsedondherenveyer beit 333 e8she ceHrBiRieatirlars
circunferential circle 41a. In this connection, the

tangible terms, in Figure 3, this is the pair of carriers 23a, 26a and 223,

27a. Accordingly, the diameter of the circumferential circle 41a

corresponds to the spacing between the carriers 22a and 26a or
10 between the carriers 23a and 27a.

The processing stations 80A to 80H shown in Fig. 3 are either
coating stations 80A to 80D for coating CD's or edge-cleaning stations
80E to 80H. The coating stations 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 ptates, edge scraper,
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 circie 41a. In this connection, the

processing stations within these pairs are of the same type.

14



processing stations within these pairs are of the same type. 14 1 21 kAR 2004
2004 Furthernore, respectively two of the sane type of processing

stations are disposed adjacent to one another upon the circunferenti al
circle 41A and are driven by a common drive nmeans, although separate

drive neans could al so be provided. 5 The manner of operation of the
apparatus 2 pursuant to the first enbodinent is briefly described in the
foll ow ng. Di sposed on the processing stations are already treated CD s,

whi ch were coated in t coating statipn A _ 6 nd_thejr e

cl eaned in the edge-cl aHfﬁT?d"?t’ tf%ﬁ???ﬁ‘f%y%ﬁ ﬂ*gctq%néa?'?egtpﬁeﬁesgorc%gfﬂg
processing of the CD's, the receivers 42 to 47 on the radial ar of the
handl i ng devi ces 4&tatiensiargpdispdsechadjacentioensanather yagn the gircumiereptialy
are di sposed between adj acent processing stations. Thus, the handling

devices 4 and 5 argreRO41A oAedl arendsiveh by vaycdrhatonnanige ofmetans, rateivgbr s
42 to 47 are disposed over the 15 processing stations. Wth reference to

Figure 1, this ne t i ' ; nd 5 are rotated out of
Vel Bl R b0 7t gisides

their illustrated reversing end 15, the

carriers of the convey belt are roy.i de [ Ll 410
CD's that are to be proc¥sTEapner QBOE\?PX'PHﬁiéR%{EEH?#éB%? %@%@itgﬁﬂgmess,
only those carriers of the gon\@(@eﬁ/or belt 13 ar’% to.be | oaded that are
posi ti oned upon t HMbedimeantishbrefly descabed irthedplignidss. wih the

arrangenment 1 of Fig. 1, ) ) ,
Disposed on the processing stations are already treated CD’s,

which were coated in the coating stations 6A, 6C and their edges were
cleaned in the edge-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 ;re rotated out of their illustrated pesition 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

15



this is effected in such a way that initially a carrier at the reversildg4AR 2004
end 15 12 MAR 2004 15 is provided by neans of the |oading station, the

next one is not provided, the two followi ng carriers are again provided,
again a carrier 1is not provided, and finally one nore carrier is provided
with a CDthat is to be processed. For this purpose, the conveyor belt is
always 5 cycled further by a distance d until finally all carriers that

are provided with a CD are di sposed upon one of the circunferenti al

circles 41 or 66. In Figure 1, these are the carriers, 22 4. 25 27.
During the | oadi h§ isfpmmedabwen%a,mapf@a@%ﬁ%&é@&f-éﬂesﬁ‘?&e"“‘% L5208

fromthe conveyor belt froma preceding operating cycle at 10 the

reversing end 16pRyiddif tHetwadoigwvintadaroers ae agaim peevided, AGRIAEICIELF | er s
22, 24, 25 and 29 are disposed upon the circunferential circles 41 or 46,

L randl 10 o S8y, el opk ol AP pesiscom o0 tal
Same appli es Tof hdeerasassghoubobRTErRuRRE I chfvaIS el is Mkapd. he
convegor bel't Lcysledurtbopbya disncerbunadaraua casries el e WOVEPLa for
engaging 20 the CD s and are subsequently again raised- In this
connecti on, the withps R ssedigidsedanpon lepeppiobesemynderential gircles 41 or
sinul taneously taken wup 'and raised together fromthe carriers and from
the receivers of gghqn Figure 1, these are the carriers 22, 24, 25 and 27.
During the loading of the carriers, already processed CD's are
removed from the conveyor belt from a preceding operating cycle at
10 the reversing end 16 by the unloading station.

As soon as the loaded carriers 22, 24, 25 and 27 are
disposed upon the circumferential circles 41 or 46, the. handling
devices 4 and 5 are rotated into the position shown in Figure 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 groul;) 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.

16



processing stations respectively. 16 12 MAR 2004 Wth the taken-up GO} BAR 2004
the handling device 4 is rotated in a clockw se direction by an angle

a=60. In this connection, for exanple, the unprocessed CD taken up by the
carrier 22 is transported to the <central receiving point 60A of the
processing station 6A, and the CD 5 taken up by the coating station 6A is
transported to the edge-cleaning station 6b, etc.. In the new position,

the receivers are | owered and place these CD s either upon the central
receiving points of the processing stations or upon the carriers of. the
conveyor belt 13. 10 AfVéth tie taiensupdyl’'shdbs hﬁﬁﬁ@gt‘@i"‘iﬁpgn'stmat@ ¥ &rs
and the processing stations, the handling device 4 is again rotated into

an internediate ofjoRRIseN@ifddtiofrby an ehgleha+de?. dnrthisddrinectian, faneéxampias
the receivers of the handling device, are disposed between adjacent

processing stati Onﬁ'}%;@ﬁ?"%@%e@%itﬁﬁe'i Qh C%thé%w banglhisngpeaEd ae théS S

and the receivers : Frng the pr si ng ofI the CD's in the

o e Suppl i e or cPaeeLaMTD BB UG 306 AcHse T il Op. hATHETOTC
previously. 20 The arrangenent 1b of Figure 2 differs fr t he .
arrangefent | of ®ikgorep Dydbeamating sjation BA-s anspergd dPgﬂﬁ,Wéﬁncd??'%'Pﬁg a
third handling device and four correspondi ng processing stations, is

di sposed along  station 6b, etc..

In the new position, the receivers are lowered and place these
CD's either upon the central receiving points of the processing stations
or upon the carriers of the conveyor belt 13.

10 After the CD's have been deposited upon the carriers and the
processing stations, the handling device 4 is again rotated into an
intermediate or park position in which the arms 48 to 53, and hence the
receivers of the handling device, are disposed between adjacent
processing stations. The same applies for the second handling device

15 5 and the receivers thereof.

During the processing of the CD's in the coating and edge-
cleaning stations, the conveyor belt 13 is unloaded and is re-supplied
or loaded with CD's that are to be processed, as described
previously.

20 The arrangement 1b of Figure 2 differs from the arrangement 1
of Figure 1 essentially in that a third group, comprising a third handling

device and four coresponding processing stations, is disposed along

the lengthened conveying device 3b.

17



t he | engt hened conveyi ng device 3b. 17 12 MAR 2004 Fromthis there re%&Mﬁé 1004
a difference during the operation of the |oading and unl oadi ng apparat us
of Fig. 2 relative to that of Fig. | . 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 COs, and
that are di sposed upon a comon circunferential circle of a respective
group, two carriers remain free, which after the provision of the
conveyor belt are di spéasuthiphese repults andifferancecduring therpperatigntofy thene
first carrier is provided with a CD, two carriers are left free, then
agai n two carri etsading ahd umiaadisg apparatasdf Fige @ retsive to toatcsriig et.s Thee

|l eft free, etc.. For the receipt and the deposition of the CD s by the

recei vers of thechafulsididhe dWEPS: bélh Bre provayiahed flith EBYs by thesibadinged

into the position showmn In Figure 2, whereby the | oaded carriers are

di sposed upon th ty} ' fq't'ﬁﬁ ha L el f“w%'

devi ces. 15 The ?hgrt%zp%gntg%?rﬁgbfe cﬂdeg?ﬂe) h%kﬁﬁo%?r‘ﬁ Itgg‘eﬁgr de%o
transport of th S n the progessi stati nd upen the carriers,
as wad descri bega(ﬁ%rﬁoﬁggﬁé?iq{ﬁeﬁfﬁhw@ﬂg@%m@f gfa%o‘v@r ElsipBﬁeifuﬂ%a
arrangenent of Fi g 1. Wth the arrangenent la of Figure 3, the concept of
the 20 inventioff Fﬂﬂe&t@ﬁaﬁwwﬁheﬁmﬁ oha respective 8raLIPh oA iGAGTRMSYi ce

4a a total of twelve receivers 400a to 41la are provided. In the position
shown in Fi gure sempifufreenwhisbadiesdhepravisian of ¢he comveysn dbeltsirg disposed

beiow the handling devices. Thus, afier the first cérrier 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 loaded 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 arangement 1a of Figure 3, the concept of the

20 invention is extended further in that for the one handlin'g' device 43 a
total of twelve receivers 400a to 4115 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

18



1%AR 2004

acccommodated by the receivers fromthe carriers 22a, 27a, 23a and 1&2
MAR 2004 26a and fromthe central receiving points 81A to 81H of the
processing stations 80A to 80H After the raising of the CD's, the
handling device 4a is rotated by an angle 2a=600, in other words tw ce
t he angul ar spaci ng between two adj acent receivers upon the
circunferential circle 5 4l1a. Thus, sinultaneously a total of four CD s
are supplied to the coating stations 80A to 800, four CD s are supplied

to the edge- cleaning stations BOE to 80H, and f e

supplied to the 2Ga andifeormihg centsal f§§ﬁ',‘"r§rﬁp'§'6’aé)+g3\f‘{)é?ﬁtﬂjﬁg@%%%S%ﬁ t he
CD's, the handling device 4a is rotated into an internedi ate position, as
with the 10 precestafions8oactor8OH s Aften thehraisingod the §di'sethg faared'tﬂ‘igs‘iﬁyg%
between the processing stations or the carriers, or a processing station

and a carrier. The Or@eAs3asy SR SngiaRd 16U e ipemdrewbidm bpiset th snguihe
unl oadi ng station, the carriérs can be supplied via the |oading station

with new CD s that are to, be ; : eferéhtigirsretssed
upon the pr ocessi%a%?%ﬁ’PB’ﬁ%‘?'Pﬁ'ﬁgf’%@gm %’ﬂ%”@g?i&ggﬁ Wih the aid of

preferred enbodinents_of the invention wthoyt, t y.. hel |4 to

the special enbo#l@eniBys.FHMUSARRBYSY ;fﬁ%tagln?atﬂﬂgmgsa%f éllr‘}?pgli.eld?&an " Fig.
2 can be 20 expanded by further groups that conprise a Fan&l [ H%Jd i.ce
simlar to the heoatirighgtationsc88A4toa 8905 fane GlAs AR SuppliedyPe r‘?‘g‘éF of

processing stations, and in particul ar acconpani ed by %)[g)'ropri ate
cleaning stations 80E to 80H, and four processed 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

camrier. The processed CD's can thereupon be transported to the

unioading station, the cariers 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 handiing 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
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extension of the |inear conveying device 3. In this connection, caretldMRI004
MAR 2004 nust be taken that the dianmeters of the respective

circunferential circles have a suitable ratio to the spacings d of

adj acent carriers upon the conveyor belt 13,13a or 13b, and that only

those carriers be |oaded with CD s that are then di sposed upon the
corresponding 5 circunferential circles. Furthernore, instead of CD s al so
ot her substrates can be processed, or the linear conveying device could

also be realized in a manner differenpt than by.the conyeyor. .13a
or 1 3b. 20 1 2 WARtAgnlakemiat @L%I%“E.erﬁnoam?afﬁﬁﬁ%(’%; "%Feéé’:ﬁ?%r

| oadi ng and unl oadi ng of substrates including a conveying device (3;3a;
3b) for the |ineakirclet havepnstitaifie ratio touthetspacings ¢ ef agiaceahsaMgRe UPON
rotatabl e handling device (4, 5; 4a) for the transport of the substrates

bet ween the conveying. gy e bt 1§,§Da§bbr 438, aind @Ratt onlye thusec easiery be

station (6A to D, to characterized in that the conveying
device (3; 3a; 3b) .i i sposed, bet X | spes&ing Ny stations
(6A to D. 7A to D!°ad%‘gﬂ%?ﬁ%ﬁ‘éhﬁret‘ﬁ%ﬁg?&lt’seeé’gﬁ’%@ﬁ@%nd i ng Sevi ce (4, 5
4a) is disposed above the conveying deyice (3; .3a _3b) ' a
accordisng to cl ai giraumiararbalt @FFRZI’éd igu "I‘f%ffné'ﬁe ‘Bg‘]eﬁg of epoﬁb\g@?%n[’ﬁé,
65; 40a) of the handling device (4, 5; 4a) is disposed. on a.centrﬁJ|axis
(20: 20b: 20a) of stbstratesweayibeypwessed,@;thglineapgonveying device could also

be realized in a manner different than by the conveyor belt 13, 13a or

13b.



3. Apparatus according to claim1 or 2, characterized in that the 12 MAR 2004
handl i ng device (4, 5; 4a) is provided with receivers (42 to 47; 400a to
411 a) disposed on a circunferential circle (41,66; 4la) for the
substrates. 4. Apparatus according to claim3, characterized in that the

receivers (42 to 47; 400a to 4 r jformy spaced upon
thecircunferential circle (41, : —9~ Apparatus according to one
of the clainms 3 or 4, characterized in that the receivers (42 to 47; 400a

to 411 a) are disposed on radial arnms (48 to 53; 420 to 431) of the
handl i ng devilce (4#n Sippéadtuse(1;Maph) dfondoadingr ahdgunloading of suhstiateedi ng

clainms, characterized.in  that the. veyi ng dey| , e |
pr ovi ded"GH4IAY 2 COBUSUDS rdgYite ({?,ggzﬁﬁgg,r higﬂfsyy%ﬁiégma@&@b#%tes
ar at yg,4a | ' Rkl i thd eranespogyof théel t
'(A\gg; 13?dlgﬁgéeg>§tqsehn%goﬁéfﬁdg‘eﬁa%&@g?aszs@ﬁ'oﬁaéﬁ an ul;ll ogdi %g station.
h

8. Apparsabsbateschetdieey the eorwiexing devige (3hdadbi @ndzidepst PRAPrEFRSSING

It (13;~133; ] ' ' Lt h. ' . : .at
260y 1 ostatien G LPy 2R e Do Y X et Setapeirt e i Bahvshihd dRieed, !, S04
in that 3?&;\% 2% 'disosel AetweanZat; leddt twé Prodkakirgy statiohs (6A1 tp Bpdsetd Bpar t
in the direction of novenent of the conveyor pqlt (_13', 13a; 1l?)>b%e;jl 10.
Appar at 89Aatsc Y dindgtheoatcleastppe fanglling igvica (i Hiedp)iis disResed,abovethe o s

21 to 28 e dj d tral [ 20; 20a; 20b) of th
( o] ;O}'Yg\rslﬁg de%ﬂ:%s(%, agp%fe central axis ( a ) O e conveyor

belt (1%
2. Apparatus according to claim 1, characterized in that the point of
rotation (40, 65; 40a) of the handling device (4, 5; 4a) is 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) 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).

5. Apparatus according to one of the claims 3 or 4, characterized in
that the receivers (42 to 47, 400a to 411a) are disposed on radial arms (48 t0 83;
420 to 431) of the handling device (4, 5; 4a).

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).
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11. Apparatus according to claim8 or 9, characterized in that 17 MAR 2004
respectively at least two carriers (21 a to 28b) are symetrically

di sposed relative to the central axis (20a) of the conveyor belt (13a).

12. Apparatus according to clains 3, 4 or 5 and one of the clains 8 to

i sposabl e Upon thGPARRS AFEPEING 1 SR Eraractegged T Thay GROpORygP) o e
l oadi ng bge{‘tg(rﬂnhga &Heﬁ&?beﬁ*@.ﬁ‘? é%&ﬁn%§§atloﬁp£ﬁf§ﬁ Hﬁlo%@r%j giafignt 0 clai m

3, chara at centra recei vi g points (60A t 81A to H of
the processing stations (6A to D, 80A to are di sposed upon the

circunferential circle (41; 41 p rat a cor t o 2 or
13, char act er§-zed NPPRTFIHS tﬁ?&ofﬁ%é@s&lﬁffg st Qfl on& ?r@,& mijh%‘or{h)& 80A
to H ar 62%"&5 eR) fdranet he
ci rcunf ec?m@ke?Bf)B c:fl féa 1%b%g§ 6@?‘%&@%%&!% 123%)421815 Appar Zat us
accor di rqubistratésni m 14, characterized in that the processing stations (6A

to Db 7Ato D, 80Ato H are of the sanme type within the pairs. 16.
Appar atus according to one of the clains 3 to 15, characterized in that

processing stgtiong %;guﬁ%ﬁ: X réé?rdtnl(@atﬁla A4ifh di &ﬁm%reeﬂaﬁMt the canseran2 her

upon the circunfere a) are driven with the sane drijve
means. 1@. ZSAM’EIEBa)aamwmifmmly spated apad,in 4he direction ob movememofdhai ns 8
to 12, charact ﬁﬁ t he nunber of the receivers (42 to 47; 400a
to 411a)°%'\“’eyf’h 2 :ﬁh ice (4; 4a) corresponds to the number of the
carriers (22, 24; 22a, 23a, 26a, 27a) disposed upon the circunferenti al

circle (41; 41a) and of the
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). -

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).

12.  Apparatus according to claims 3, 4 or 5 and one of the claims 8 to
11, characterized in that at least two carriers (21 to 28; 214 to 28a) are disposable
upon the circumferential circle (41, 66; 41a) for the loading and unloading of the

substrates.

13.  Apparatus according to claim 3, characterized in that central
receiving points (60A to D; 81A to H) of the processing stations (6A to D; 80A to
H) are disposed upon the circumferential circle (41; 41a).

14.  Apparatus according to claim 12 or 13, characterized in that the

processing stations (6A to D, 7A to D; 80A to H) are disposed in pairs
diametrically opposite one another upon the circumferential circle (41, 66; 41a).
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processing stations (6a to D, 80A to H for the |Ioading and unIoadiﬁﬁZM&%Zm4
Appar atus according to claim 17, characterized in that during the | oading
and unl oading all of the receivers (42 to 47; 400a to 411 a) 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 stiat i ongyndrfist cadeordifgt do DicldA 14 Hharaderizgdaitat 8t alli®r di ng
to one of the preceding clains, characteri égd bg cogt ré% gewiyﬁlgtﬁgr t he
si mul t apesesssimpetatiogsaid ol Bs7Agtood; BAB PdibatrePt &3 EoYR7. " 4b0a to 411
a). 20. An apparatus having at | east two processing stations 6, 7, 8 in

conbi natiedf- wi th an apparatus according to claim1l, wherein the handling

device is arranged above said conveying device such that it overlaps the
at |east two processing stations. 23 X ; :
16? Appara?us according to one of the claims 3 to 15, 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.

17. Apparatus according to claims 3, 4 or 5 and one of the claims 8 to
12, characterized in that the number of the receivers (42 to 47, 400a 10 411a) of
the handling device (4; 4a) corresponds to the number of the carriers (22, 24, 22a,
23a, 26a, 27a) disposed upon the circumferential circle (41; 41a) and of the

processing stations (6a to D; 80A 1o H) for the loading and unloading.

18.  Apparatus according to claim 17, characperized in that during the
loading and unloading all of the receivers (42 to 47; 400a to 411a) are dispos.ed
~either over the carriers (22, 24, 25, 27, 22a, 23a, 263, 27a) on the conveying
device (3; 3a; 3b) or over the central receiving points of the processing stations

(A to D, 7A to D; 80A to H).

19.  Apparatus according to one of the preceding claims, characterized
by a controi device for the simultaneous: opening and closing of the receivers (42

to 47; 400a to 411a).

20. An apparatus having at least two processing stations 6, 7, 8 in
combination with an apparatus according to claim 1, wherein the handling
device is arranged above said conveying device such that it overlaps the at

least two processing stations.
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