; Q?e3e74.<4p:'6pT&. I, LI FTI NG DEVI CE FOR SUBSTRATES The present i nven{ llﬁ
relates to a lifting device for substrates and has a holder, Such |ifti 37 2002
devices are used, for exanple, during the 5 10 15 manuf acture of

di sc- Shaped uch as CDs or DVDs, m order t [
substrates oiimmﬂ,ﬁmﬂﬁmmumel ative to their height. Wﬁ&ﬂmﬁ@aﬁ‘mﬁes
generally a spindles are provided for r he substrates
on a rotary tabl &%Ach of the spindles is provided with*#$%%-cal |l ed spacer
t hat surrounds the spindle ' respective

di sc-shaped substrates. In gﬁ@@%ﬁ%@ﬁ%@ﬁﬁt@gsp. ndl e, the
support of the lifti nﬂ device is brought into enﬂagegenjt ith {he @gacer by
a layeral novenent off henpresent invention ralpiek o & litin HY‘@\gIG’SiSP 8ine
engagenent, the spacer can be raised and/or dowered by the lifting device,

and in particul anddasa holdet.i on of whether the substrates are to be stacked
upon the spindly and the spacer or are to be renoved therefrom In order to

bring a nw spindle i gueht Hiftimpedelicey persi used, flor ekample,r awringt the
renoval of substrates, the lifting device nust first be, noved away from

the $pindle or ppafigactiisbf dBciehapBd3upsRates Bhéh 49 €G3 8PDVDs, An BRYErspi ndl e

i's subsequently noved Into'the operating position, and the lifting device

5 brovaht backyy giagt e SIAAREEPEh PSThOEORIAtNS o8 FRIBIRC AR suBA oIy

is a device for erel novenen the ftin Vi C€ necessary, but

devi oo ar o al sochusacarorell AR of suinRls b pRYRIAd BF (Brol 8 the | "0
the |1 7ting dovPURSERPs djee iy bl | GACE {108 Al 3 BSTReA HERS 0,10

discloses a |ifting,device ere an arm.t hat, rries a s ort i ved by
a drive into cofP:alled;spacer %Fﬁﬂ@dﬁmsmgﬁé@’ﬁéupﬁﬂé‘w an)PFB@garrpl e by
means of a piston In so doing the sensitive substrates damage can occur to
t he 18ubst r at e | thevraspective discshaped sulistrates. e Iniam oparating egisbionosf thee
lifting device in addition to the drive for the pivoting novenent a
separate drive BSpingie\thécsuppart of the difting: devicet ishresghtinto I@@agenTss

di scl oses a transport mechani sm having a grasping device for hol ding and
transporting sukdthrthecspadertby Bdategalampvegeat iof dhé eintige iittingt déviee.adout an
axis of rotation In order to conme into engagenent with substrates the

graspi ng devi cettigl positivn eoendagbment the spicar carebendised androe{bwastdy noved
linearly In so doing the grasping device Is actively not only rotatable but

al so is driven bg“méflifnnEEdd\n@é afd I PpAHiENLP HBS a FURRASH LdfCwhBlHEr HledeVi Ce

havi ng magneti zabl e el enents that are displaceable relative to one anot her

U face of the morfessrbld be Aabib Gpdh WKEpARR SRFITS spachrtin iy b0 The
1001100 I | be removed therefrom.

In order 1o bring a new spindle into the operating position for the
receipt or rernoval of substrates, the lifting device must first be moved
away from the spindle or spﬁcer that is in engagement with the
20 support. A new spindle is subsequently moved into the operating
position, and the liting devico is brought back into the engagement
position. In this connection, net only is a device for the lateral

.movement of the lifting device necessary, but sensors that sense the

1



1.1 0 C.T Z002 elenents ire nmageti zed and rare secured relative to one
another in order when a magnetic force is applied to prevent a relatiVé 0CT 2002
di spl acenent of the elenents relative to one another Further, DE-29515 878
Ushows a lifting apparatus for CDs in which the CD s are received on a
spindl e and wherein the CD s are contacted and vertically lifted by

pi votable lifting nmeans. Proceeding fromthe above nentioned state of thus
art, it is an object of the present invention to provide an econom cal

apparatus that gpable Spi pdl.g ck e 4l i S [, a nner
Pursuant to theﬁé&@eﬁ?ﬁpiveﬁfitﬁﬂ mﬂg ghﬁggt a|“é'srp+|§gtl ﬁggedé %ﬁy 't Etfw{ﬁ?e
substrate support can be, brought .into agepent wi.th She substrate or a
substrate hol de!“%?a?'ma‘f‘f’ngug?epﬂb% iﬁ&ﬂtehgﬂ'g'%g?w&?et%sﬁf) 19 mr}'eby t he
rotation or pivoting of the support is effected E a novepent of the
substrate hol deFurtharmeres dugytp tgeslamléngmm&nbo ?/t%ﬁmga deyiGes w3 si bl e
wi-t hout a |lateral novenent of the lifting device. This elimnates the drive
fr the |lateral imstaimtion spaceliereédquitedng devi ce, a$ well as the sensors for
sensing the lateral position, thereby .elimnating the cost for' these

devi ses. The device Yskaizl 91810 disclosesra |itirigsPevicerwhsre anrarasitimg t he
reliability of the device. By neans of the passive rotation or pivoting of

the support thepgredSy 'shﬁ?ért R Fridved! By h\iriveTRice oAbl With &f sdbistrats thate,
since only the novenent of the substrate holder has to be preceisely

control l ed Pursyapt pLGe0R6eH" ﬂr%{a@%&ﬁ%%%ﬁs%@ﬁis%ﬂt IPsoldting! theent

i nvention) the support Is rotata out a central agues. To ensure that

t he support is dj eg 1 0,.a i it en nk it 0 In
engagenment wt hggag‘g@sﬁ%{l'g ﬁ(@pgg?é te‘ hg] g&?st%ié. 8"@?@0@2%3&%&% Q{Itg bi ased
in arest position..|ln thi y respectivel i f ngage S

achi eved bet weeﬁg?mv%l}b'g&ﬁ?ggn&?'ﬁggﬁ %aﬁ%%%d“l%éaé%}@?r aﬁ‘egﬁcﬁ'&ér on

t he, ot her hand. The piasing |s preferably aghjev by, atf feast,.one nagnet.
By 38Leng ac 1+ BHGG thasubatiates S uie, Eeeiin s e Hing Hefiees T abi e 4
reliabl e manner, wher ebfy t he drawbacks of nechani cal devi ces? ch,as
fatigue and/or tha drive Ter the Pivalingamovamens a separate Lriveqis P qvj@:m to
one prferrd specific enbodi nent of the present invention, at (east one
magnet is provi Mayingthe eulpd@tes.ng armof the 10 |ifting device and/or a
plurality of magnets) especially four nagnets, are provided on the support.
In Order to provi de DE3Aetb& @fadEiedisclbsesvar trarisposumechaniam heimgsabst r at e
hol der, and to thereby effect the rotation or pivoting of the support, the
support is provguasping tdeviceffor dildings aedt transportingi substrateS, pwith etbisi ng

| egs. Pursuant to the presently preferred specific enbodi nent of the

pred®nt i nvent i graspirig devicp dreing aetatabie aboub aweaxistdf rotationor Irf prderitegs. The
lifting device is advantageously furthernore provided with sensor neans for

sensing the |iftome imo oirigagientdit WithSdubat@id! thar gradping UeAcks & irat
invention will be subsequently further explained wth the aid of a

preferred speci idtated"B0ér BESibetatd ifhd Y 80bsfLeMtly "moved linearly. In so

doing, the grasping device is actively not only rotatable but also is

driven linearly.

20 DE-A-36 2B 544 discloses a magnetic holding device having
magnetizable elements that are displaceable relative to one another
and thet are in the position due o relative displacement to adapt to the
surface of the work plece. To receive the work piece, the magnetizable

2



reference to the figures, in which; 4 1 1OCT ?2.002 Figlis a scq ETTOUZ
side view of the lifting device of the prsent invention; Fig. 2 Is aegplan
view of the inventive lifting device in a position of engagenent; 5 Fig.3
is a plan viw of the inventive lifting device in an |nternedi at&@gqsition.
Fig. 1is a sideeirewiofre sasticed afthnm saeuag geledivaslolonh anohgs 13
lifting device 2 end a substrata receiving device 3. The |ifting device 2

|5 provided Wi th, s eSIRIL| 4! hkgHEN ke Vs Bpplsshorcpraverte daeiciveas el

as a slide carri is Finearly noveabl e on the guide bar and is
provided with a supportin m 7 The, s| i rri , along with the arm
7, is displaceabdisp aﬁemeﬂgpf 'ﬁ'ﬁ&”%‘&lﬂﬁ'ﬁg‘ﬁﬁgﬁ%&%ﬁ%- the guide bar via eh
appropriate drive uni u@ner%é?@?}%ﬁé??% sﬁva@ d ﬁﬁiﬁ?%@%&tﬁé%ﬁc sfdgs 2

and 3, a rotatable 15 Suppbrt ormof a sta I's provided on an
end of the supporting armthat is spaced fromthe slide canriage . It can
furthernore be s\@@'ﬁh%hﬁn@nbﬁeg@ EﬁC&h\Pe@i g2 ?H%fet ﬂ%gﬂwe'fo{n?aggfsog& | egs

12. Respective curved engagenent surfaces 13 area defined between the |egs
12.. Magnets 15 acantpctediahddvestically liftad tyepivetableilifingomegns. ends of the 20

| egs 12. The star 10 Is freely rotatably nmounted about a centred axis. Al

of the magnets 15 haveProbeedingdrospiing mpove ahentionedt gatehof theneralt in@ne. 5
1 10CT 2002 D sposed on the Supporting arm? of the slide carriage 80 is

a magnet 16 that d&?écttd?%é?faeﬁpmﬁrémﬁmpﬁdvmameedmmatamammsshaﬁ t he
star 10 as do the imagnets 15. The nmagnet 16. is oriented in such a way that

it exerts A mgn?ﬂg@é@é%ﬁ%@%@éﬁ GhiLEmpROand RslieBROMBKReA S S Due to the

magnetic force o ract wodn mangnetic 18 and the nagnets 15, the

star 10, to the exten\t/%ﬁrlt&Hg@i {S’O@‘eﬁ%@?@pi@aﬁ‘?}‘nﬂﬁ%@’ id %S&Gdi‘ljﬁetmed

Into the position sho i ST position.

substrate reeivi dvi ce is di sposed . ne t I L ft] i 2. The
substrate recei vnﬁﬁ 856'1“5%9339@’%{)0 %dé% %H?%tan\?%t%'&@d%%@ g@“tﬁﬁﬁ I's
rot atabl e about a central axis, A .Dispgsed on,the rotary table e a
plurality (here Mubsrale s épgé@Eeri‘@aﬁb%Mn”iofagmgzorehg'ﬁy'wa\%ﬁi %ﬁgﬁg a base
23, an el ongated, rod-shaped sPi ndl e 24i, .and a spacer 25.thgt surrounds
the spindle 24. |Sippest mhesehstherrotalion o pivetng of the sUppeR is aﬁwe@@was sewed

on @ movement: of the substrate holder. In this way, a simple spindle
exchange is made possible without a lateral movement of the lifting
device. This eliminates the drive for the lateral movement of the lifling
device, as well as the sensors for sensing the lateral position, thereby
eliminating the cost for these devices. The device oversll requires
fewer parts, thereby increasing the reliability of the device., By means
of the passive rotalion or pivoting of the support, there resulls a
particularly simple control of the device, since only the movement of
the substrate holder has o be precisely controlled.
Pursuant to one preferred specific embodiment of the present
invention, the support is rotatable about a central axis.
To ensure that the support is disposed in a predetermined

position when it is not in engagement with a subsirate holder, the

3



surface of the rotary table 20 and is positively connected therew th TTh&CT 2002
spi ndl e 24 of each substrate receiving unit 22 is held by the base 23
perpendicular to the surface of the rotary table Z0. The spacer 25 of each
substrate receiving unit 22 Is provided 24 with an assntially cylindrical
body 26 having a central opening. The cylindrical body 28 surrounds the
respective, spindle 24 and can be displaced in height along the spindle 24,
The outer periphery( of the cylindrical body has a stepped configuration,

and in particul ar, such, that 1 Q. G.T 2 Jdtoisr an
upper and | ower %+RP°¢H' t?lﬁpgg\%y,reét ?%gh%'t ?@@"&Wnﬂr@%@%@ﬁ‘gﬁ'm‘ﬁﬁ@@ 27 is
formed at the upger and. at the | ower end. The substrate recei ina nits 22
are uniformy di@pgagement Ig achigved hatween the syppertondheane hand @ng theor  he
rotary table 20. During rotation of the rotary table 20 the substrate

recei ving units @ibsirate Abideronttheethed ang.with the table 20. Due to this
rotation the recessed outer periphery of a spacer 25 of one of the

substrate receiving uThsé bidsing tepreferdbly achleved by shieast ege ¥aaghett hBy st ar
10. 10 Upon further rotation) the star 10) due to the contact with the

spaces 25, is roygii§das Noastt HFe RRHHGO R B ji§ ddhieved W 4 RiplRoghdi on
t he engagenent surface 13 is in contact wwth the recessed outer pariphery

f th 2 f L4fE! (o= ' 80
2l ong the-gui do TSRt FaRRef woMbly (R BREERY bf Mechafice deRced SLERT °0 o
fl 27 . . | f dj tical
movemrent - the <pabeiBae; BRPRr, ale D8r Sl el BBIoRaNY, e HBlal | 0
f th Z55i s indicated | ' hed, | i Il np thi i sed
posi (1 on . subsrPBuaht 71 ik Ereferfpd, Sledls, StuodRisny . ane, iker
25. Th lid [ 80 is 20.th d by. the thi f
the. deposi td COVERIGH:A GERLAPTIAATR B REPIRa oM haLEBRHNg DS e coss

continues until the spacer is di si)os_ed In the | owernost position, which
I ndi k¥t es that tlfing deMigecandion a plurality of magrets; aspecidly faunmagnets; arecei ve
further substrates upon the substrate receiving units 22) the rotary table
20 |s rotated i nprov orother supgpaat. new substrate receiving unit 22 into
contact with the rotary star 10, and the process in repsted. 5 The
apparatus can al so belnuwdér tmpidveier @ good @rgagemert bbtwed the sapdrt afid
substrates fromthe spindle 24. In this case, the spacer of a full spindle
24 is brought | rthe substrats hoidel) dngetosthereblOeffabt 3 estatidl or pivoting of the
suppart, the support Is provided with preferably essentially radially
15 projecting legs.
Pursuant to the presently preferred specific embodiment of the
present invention, the support has a star shape with four or five legs.
The lifting device is advantageously furthermore provided with

sensor means for sensing the lifting height of the substrate holder.
20 The present invention will be subsequently further explained
with the aid of a preferred specific embodiment of the invention with

reference to the figures, in which:;



subsequently raised In steps along the spindle 24 In order to enable 1.9002
renoval of the substrates. After the' |ast substrate has ben rermved,"ﬂ(pft I’?(g
|ifting device noves the spacer 25 down. The now enpty spindle 24 is
subsequent |y advanced and a new, full spindle Is brought into engagenent
with the star 10, Al though the present invention has been described with
the aid of a preferred enbodinent, it is to be understood that the
invention is i 5 not limted to the specifically illustrated enbodi nent. |
n particular) other fornms of the rotar tar are p i knste f the
rotary afar) It would al sFigel ﬂ%%?%”éx?@ %F'E\)’lﬁ’d’é QE%%?@hﬁgbq%ﬁé?m t hat ,
via a novenent of a spindle) is pivoted out of a rest position into an
engagement position. presentiaveéntiadMer novement of the spindle, the 20
engagenent is released and the pivotable filament 1s returned to the rest
position, for exanple by rRigng Isfa plampwievy of dhe inventiveCliftingodevicetie &
C.ains 1. Lifting device(2) for substrates with a support (10) and a
substrate hol der (25) oé&ﬁtﬁf@iéhédﬁ%rﬁé’lﬂpo” may be brought into engagenent
wi th the substrate hol der, characterized in that the support (10)is adapted

h the subst _ ze . i's ad:
Lo bes brought into engagerggly Vit oidH e BF Uit iveiielamir?Bbviee inairat i ng

or pivoting the support a ero on or pivoting of the support (10)is
effected by a novene t ate holder (25) Lifting devie
(2)according to clai 9}'&9%?5@8?’@?@% in that the support (10)is rotation
about a central axis 3. Lifti devi c 2% .accor di '
characterized in that E‘ghi &Yl f"et”lﬁfa Fgéﬁﬁc}sﬁ‘ég'l"ﬂﬂ%@@&?@hgﬁs}g ”E)%sl nt.
lifting device (2} _according tq on f the precedin | ai s characterized
in that the supp%%imnpf%"?‘iesgéﬂaﬁﬂﬁ’é%@t%ée "QE%&G?’W%aBC'r est position 5.
Lifting device (2) according to claim4, characterized in t_t]at t he support
("B ) is bused in thelhedftingslevicen 2: isy pravided with, an esgenyally xerliggly g
Lifting device (2) according to claim4 or 5 characterized by at |east ore
magnt® (' bi d} ondispesexhguidenbaaGnas7welfas aeslider cnrr@;iggaeeﬂdbai/ 7 lingarly f t i ng
device (2)according to one of the claimd to 6 characterized by plurality of
magnets (15)on tinevealplecon thd Quide bar Bindng previded(Ritkac supporting caroi & m 7
characterized by four magnets (16)on the support (10) 9
The slide carriage 80, along with the arm 7, is displaceable In a defined
and known manner along the guide bar via an appropriate drive unit 6.
As can be bast seen in the top views of Figs 2 and 3, a rotatable
15 support in the form of a star 10 is provided on an end of the supporting
arm that is spaced from the slide carriage 80. It can furthermore be
seen from these plan views that the star 10 has four legs 12.
Respective curved engagement surfaces 13 are defined between the
logs 12. Magnets 15 are provided at or in the vicinity of the ends of the
20 legs 12. The star 10 Is freely rotatably motinted about a central axis.
All of the magnets 15 have the same spacing relative 1o the central

axis,



110 CT?20029, Lifti ng device (2) according to one of the precediq 0CT 200
clains, charaoterized in that the support (10) has essentially radiall

extending legs (12). - 10. lifting device (2) according to claim9,
characterized in that the 5 support (10) has a star shape with four or live
l egs. 11, lifting device (2) according to one of the preceding clains,

characterized by sensor neans for anslng the lifting height of the
sibstrate x0 .Ayn.A,.A.,.AAAA . A

F.Al.A @culUfu ulgvtnid,YT]ca c cal ca] caU
] ca][ cal] ca] caU]U] c)alt]X]caﬁ%&?ﬁﬁ@ﬂ&a@?ﬁ%@a&@r}%?}%’Zﬂgg]ﬁéfﬁk@gﬂﬁgﬁgﬁ R cal

$+, ch| &zJK} xsni d_ZTU] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] c a ca] ca
cay c!a] cay| z:a] cd@ga& Qﬁ}fl?é]ljﬁﬁlﬂﬂ!!ﬁ%?]éaﬂﬂ]ﬁﬂlﬂ%@&]ﬂfééggé @elﬁl@ﬂﬂﬁgﬂ% { el
)1 _$"zupkfa\ WJ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] ca] ca] caU] csthrdDcad da]tbeUneghets| t5| e mpgnet yiB s algked\INSUFB# ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] caagithatald ekeftbia Maghefl force of attraction upon the magnets 15.
zupkfa\WJ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] cal] ca] ca] ca]ca]ca]c

a] ca] sa] ca] caj Caﬁ@ﬁ]tﬁaﬂﬁﬁaﬁﬁghéﬂ& terceadQatthaction between magnet 16 and the
L& gl I " " 44 ###: $~$3S$%06 % YWARMA &p&ELKEE&@ ' {vql f a\ WJ] ] ca] ca] cal] ca] ca] ca] ca]c

Toar! (() ons ks TBOBR 16 eaR O g B e A ARy B e ol il
Lol e ok R A T gl e
] ca] ca] cal] ca] ] ca‘l{,&} ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cBPH?k- 3@ 109& ()-3 109%& ()-F Z109&' ()-

/R, - /R, - /R, oy /R _ /R’ /R, - R’ -
109 () FOLO% O~ 1103 Qi 0 AP UG Wi b b O
109%& () - V0% () - 10%& () -KbC3@10%&10% & ()-L$109%& ()-s10% & ()- 10 10
10890 09&: () - ( 109@¥ies % 71 heo@%@@q@mwg@wc& Brisoprevide wia ratary
&Y$10% & () - 0#10% &fé%-!:lO@&&fg%-9é5$10%&f()-gNt$depC3@BlO%93lO@&&f()-f93
10% & () - f 93109 table 26 dwtdsqatatable abovy @ ceptrahaxiede’ Disposed pn the rotary
dEbC3@1090310% & ()-f9310% & ()-f9310% & ()-f9310% & ()-f9310% & ()-f9310%
(& ()-f )1 bC3@ latieR0%ra aplurality (here 4) of substrate receiving units 22, each of

which has a base 23, an elongated, rod-gshaped spindle 24, and a
spacer 25 that surrounds the spindie 24,
15 The base 23 of each substrate receiving unit 22 Is seated on a
surface of the rotary table 20 and is positively connected therewlth.
The spindle 24 of each' substrate receiving unit 22 is held by the base
23 perpendicular to the surface of the rotary table 20.
The spacer 25 of each substrate recelving unit 22 is provided
20 with an essentially cylindrical body 26 having a central opening. The
cylindrical body 26 surrounds the respective spindle 24 and can be
displaced in height along the spindle 24. The outer periphery of the

cylindrical body has a stepped configuration, and in partieular such that

6



@ow& ()-G 109%&& ()- 10( 10( 10( 110CT 2002
>10% & ()-9310% & ()-f_$AEbC3@10%@ 0%Z& ()-3 @0%& ()-3 10%Z& () -

1092Z&' ()- @A0%Z& ()- 109%Z& ()-F$" dEbC3@10% 710%Z& () -

ff510%Z& ()-, &3109%Z& ()- @ALOYW& ()-&S10%Z& ()- 10%Z& ()- $gbC3@10%

10% u& ()-3 f10% u& ()-3(10% u& ()- 10Z 10z 10zf;

S109%Z& ()-f910%Z& ()-9g ydEbC3@10% 10% u& ()- ~$10% u& ()-

310% u&' ()-Y#10% u& ()- 10% u& ()- 10% u& ()-yl ’\dEbC3@10% *10% u& () -

10- uRD10% u&%(l? o glgg/g“fuegé(‘(z)fﬂwuﬁ 815 v‘ﬁg@‘ﬁf% ng (3" s WAFLS % ? ul
O ) S peciive ‘é%ﬁ&%‘?%n%&fﬂa%fg%o%@ .5‘ tbiméd 8 e Ubpbt and at the
lower end.
The substrate receiving units 22 are uniformly disposed on a
5 circular line about the central axie A of thp rotary table 20.

During rotation of the rotary table 20 the substrate receiving
units 22 are also rotated along with the table 20. Due to this rotstion,
the recessed outer periphery of a spacer 25 of one of the substrate
receiving units 22 comes into contact with a leg 12 of the star 10.

10 Upon further rotation, the star 10, due to the contact with the spacer
25, is rotated into the position shown In Fig 2. In this position, the
engagement surface 13 is in contact with the recessed outer periphery
of the spacer 25. By means of a vertical movement of the slide
carriage 80 along the guide bar 5, the star comes into contact, from

15 below, with the upper flange 27 of. the spacer. During a further
upwardly direcied vertical movement, the spacer 25 is raised along the
spindie 24. A raised position of the spacer 25 is indicated In Fig 1 by
dashed lines. In this raised position, a substrate, suchasaCD or a
DVD, can be placed upon the spacer 25. The slide carriage B0 is

20 thereupon lowered by the thickness of the deposited CD, so that a new
CD can be stacked thereupon. Thie process continues until the spacer

is disposed in the lowermost position, which Indicates that the spindle

is full,



Z10%08& () - 3y10%0& ()- G (10%0& ()- 10-u_adE8/ 10-u9 gl0%0& ()- L$10%&4() o@ 1m
| 1090% ()-4 ys109%% ()- L10%% ()-4 YI0%O% ()-a3dES/ 10- u9LOMBLOY%OL () -

' 10908 ()- &9$109%0& ()- #10%0& d - 110%08 ()-  10%08 () - #9%&' (7vbC 10-u
y10%& ()- Y(10%& ()- 100 100 100F99" 10908 ()- 410%0% ()- 210%0& ()- v H

| dEbC 10-u 910%& ()-  10%& ()-3#10%& ()- 10%& ()- 10%& ()-

1090& ()-F! & g!'!""4#dEbC 10-u ' 10%& ()- %A.$10%& () -

1090& ()-33MB10%& ()- 109%& ()- f 109%& ()-

In order to recelve further substrates upon the substrate
raceiving units 22, the rotary table 20 Is rotated in order to bring a new
substrate receiving unit 22 into contact with the rotary star 10, and the
process in repeated.

5 The apparatus can alac be used in the reverse sequence for the
removal of substrates from the spindie 24. In this case, the spacer ofa
full spindle 24 s brought into contact with the star 10. A spager 25 is
subsequently raised in steps along the spindle 24 in order to enable
removal of the substrates. After the last substrate has been removed,

10 the lifting device moves the spacer 25 down. The now empty spindle
24 is subsequently advanced and a new, full spindle is brought into
engagement with the star 10,
Although the present invention has been described with the aid
of a preferred embodiment, it is to be understood that the invention Is
15 not limited to the specifically illustrated embodiment. In particular,
other forms of the rotary star are possible, Instead of the rotary star, it
would aiso be possible to provide a pivotable element that, via a
movement of a spindle, is pivoted out of a rest position into an
engagement position. After a further movement of the spindle, the
20 sngagement Is released and the pivotable element Is returned to the

rest position, for example by means of a spring.
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and a substrate holder (25), wherein the support may be

brought into engagement with the substrate holder,

characterized in that the support (10} is edapted to be brought
info engagement with " said substrate holder (25) by rotating or
pivoting the support, and the rotation or piveting of the support
(10) is effected by a movemerd of the substrate hoider (25).

2. Lifting device (2) according to claim 1, characlerized in that the
support (10) 1s rotatable about a central axis.

3. Lifting device (2) according to claim 1, characterized in that the
support (10) is pivotable about a pivot point.

4, Lifting device (2) according to one of the preceding claims,
characterized in that the support (10) Is adapted to be biased in
a rest position.

5. Lifting device (2) according to claim 4, characterized in that the
support (10) is biased In the rest position by at least one magnet
(15; 16).

6. Lifting device (2) according to claim 4 or 5, characterized by al
least one magnet (16) on a suppoding amm (7) of the lifting
device (2).

7. Lifting device (2) according to one of the claims 4 o 6,
charactetized by a plurality of magnets (15) on the support (10).

8. Lifting device (2) according to claim 7, characterized by four

magnets (16) on the support (10),
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11, Lifting device (2) according to one of the preceding claims,

characterized by sensor means for sensing the lifting height of

the substmte.
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