Device and nethod for transferring disc-shaped elements The invention
telatés to a device and a method for transferring disc-shaped el ements. 5

I n production processes it is often necessary to transfer the elenent to be
processed froma transporting apparatus which is feeding it in onto another
transporting apparatus. This nmay be the case, for exanple, after a delivery
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step. Even during the process, transferring operations are occasionally

necessary, for exanple in order to turn a processed el enent over after a
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el enents such as sem conduct or wafers, by means of 20 vacuum suction
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provi de a turning-over device before a 30°di sc-shaped el enent “i s picked up
by the vacubasiket,i am celdenento. baf térl ebéiond etedr ée dwert ey tichiasicttiireni ng- over
device, the wafer is then Iiftegbptf by.a vacuum suction _ el enent and

transport edPEECERE KEEP coVER Ay rapFardfurocess, transferring

operations are occasionally necessary, for example in order
to turn a processed element over after a process step has
been completed, and then to feed said element to another

15 processing operation.

From DE 10 2005 013545 Al, it is known practice, for the
production of semiconductors for example, to 1lift disc-
shaped elements such as semiconductor wafers, by means of

20 wvacuum suction devices, off a conveying element which is
feeding them in, and to set them down again on another
conveying element which conveys them onwards., Under these
circumstances, transportation from the first conveying
apparatus which feeds them in, to the second conveying

25 apparatus which conveys them onwards, is carried out as a
result of translatory movement of the vacuum suction
element and thereby of the disc-shaped element which has
been lifted up by said suction element. In addition, it is
known practice to provide a turning-over device before a

30 disc-shaped element is picked up by the vacuum suction
element. After being turned over by this turning-over
device, the wafer is then lifted off by a vacuum suction
element and transported to the next conveying apparatus.

Under these circumstances, the vacuum suction elements are



Under these circunstances, the vacuum suction elenents are 2 oriented in
such a way that the picking-up of the disc- shaped elenents is carried out
by lifting themup against the force of gravity. The conveying el enents for
feeding in and transporting away the wafers are di sposed on a 5 conmobn
carrier plate. The translatory novenent of the disc-shaped elenents is
carried out by displacing the suction elenents, which are fastened to guide
rails. The procedure described has the d%sadvantage that a 10 consi derabl e
suction force has to be applied by the vacuum suction elenents in order to
permt reliable adhesion of the disc-shaped elenents to the vacuum suction
el enent. | nordEedded ¢ olBugin acyelve thiae S hghicdis kame -aec &t dlee &irsgm t he
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achieved in course of "thé translatory n e sare tine,

however, it the FeaeSSaTY gravitel.i allihe avweiveéydings wlldnemtef fldie fipeaduet i on
operation by elenments that fall down. This leads to the high suction force
whi ch is neéddssady transpdet ing gravet s aedess 20 ssIdiss oL @uring the

accel er a O%o%o'he.tc%rr‘}%te'rogsl%ftet.h.e Th%u%tr'a%%leélt% IncdideRg (e fansl atory
novenent. In particular, the individual transportation 0 the waf er s by a
si ngl e suct iddgcelstrperil pleventts dshicghrrtikcowghpity oisecipey tthef the
transferring device. 25 The object of the invention is to prqvide a device
and al so aSHETAGE GHLeMeRtSHeMtilng ks IoREFEG % Itomaitisle T3 iMfi-ch the paths
of transportation by the suction el enents can be kept as short as possible.
30

The procedure described has the disadvantage that a

10 considerable suction force has to be applied by the vacuum
suction elements in order to permit reliable adhesion of
the disc-shaped elements to the vacuum suction element. In
order to obtain c¢ycle times which are acceptable from the
point of view of production costs, a relatively high speed

15 has to be achieved in the course of the translatory
movement. At the same time, however, it is necessary to
reliably avoid disruption of the production operation by
elements that fall down. This leads to the high suction
force which is necessary in order to prevent lateral

20 slipping-off during the acceleration or retardation of the
suction element during the translatory movement. In
particular, the individual transportation of the wafers by
a single suction element prevents a high throughput on the

part of the transferring device.

25
The object of the invention is to provide a device and also
a method of transferring disc-shaped elements, in which the
paths of transportation by the suction elements can be kept
as short as possible.

30

This object is achieved by means of the device according to

the invention having the features in claim 1, and also by



This object is achieved by neans of the device according to the invention
haviny the features in claiml1, and also by 1 3 neans of the nethod
according to the invention having the features in clains 11 and 15. The
device according to the invention for transferring the 5 disc-shaped
elements froma first conveying device onto a second conveying device has a
carrier elenent which can be rotated about a |ongitudinal axis. At |east
one transporting device and at | east one Suction elenent are disposed on
this carrier elenment. Under these 10 circunstances, the transporting device

and the at | east one suction elenent _are oriented in an identical manner
with respefieaE e thér Meshiod E&GArEing et Caddviand 1@rs tavded féeeen a

contact faceQf LR 35Id§§ﬁmpqg SYet h@n el ement  and the supporting plane

of the transporting device can 15 varied in such a way that the
di fference between the distance of the supporting face fromthe carrier
el enent and_ the distance of_ the contact plane fro said carrier elenent

can assume B&eh d50dicE FEFEIMEy &G ey ST 1Egy Ocrhé; &9 5% i ng
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all lift at | east One di sc-shaped el enment off the first conveying device
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di sc-shaped el enent, which is now held by the at |east one suction el enent,

is rotated, da§p@aa§ggq tdfisg carrier element. Under these

10 circumstances, the transporting device and the at least one
suction element are oriented in an identical manner with
respect to the rotatable carrier element and the distance
between a contact face of the at least one suction element
and the supporting plane of the transporting device can be

15 wvaried in such a way that the difference between the
distance of the supporting face from the carrier element
and the distance cof the contact plane from said carrier
element can assume both positive and negative values. For
the purpose of lifting elements off, it is possible, by

20 means of this arrangement, to first of all lift at least
one disgc-shaped element off the first conveying device
against the force of gravity, through the fact that said
element is lifted up by the suction element in the
direction towards the rotatable carrier element and the

25 transporting device. For this purpose, the rotatable
carrier element is positioned over the first conveying
device. The disc-shaped element, which is now held by the
at least one suction element, is rotated, as a result of a
rotation of the rotatable carrier element, sufficiently far

30 for it to now be located above the transporting device, or
rather the supporting plane of the transporting device.

The relative distance between the contact face of the



rotation of the rotatable carrier elenent, sufficiently far 30 for it to now
be | ocated above the transporting device, or rather the supporting plane of
the transporting device. The relative distance between the contact face of
the 4 suction element, against which face the disc-shaped elenent is held,
and the supporting plane of the transporting device is preferably varied,
when the elenent is lifted up, 1in such %%may that the disc-shaped el enent
is already 5 slightly drawn, prior to rotation, towards the supporting

pl ane of the transporting device. The onward transportation, that is to say
the translatory novepent fromthe first conveying device to the_second
conveying 8&¢iden) §leRentearPréassuivhiyht facer khepoiernghabecce16Rens whi ch
t he di sc-shape e S S sulet f gravity.
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devi ce by tHeviicestiscpmedpiraplgevaceéedThehebhSthe kéasknandselladert upi,ng on
t he transpottingpgevice is.then held in ont%pt agai nst, sai.d transporting
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then rotated)ghRtlyawhlf, t Beial k%a§btaﬂ§oﬁvckb%3rd%'%ﬁ%“%upEB%t%hﬁ'eaSt
one element is“then lifted off from20 the transporting device by the

suction el epénneand pbe doanspomtiihg sevore .coMbreyiongadevi ce. Advant ageous

further devel ts of th i di th ti f th
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at | east one suction elenment and the <carrier element is variable. It is
t her eby posdeuﬁgg B¢ then carried out by the transporting device on

10 which the disc-shaped element is supported as a result of

the force of gravity.

Conversely, the at least one element may be delivered to
the transporting device by the first conveying device. The
15 at least one element lying on the transporting device is
then held in contact against said transporting device by
the at least one suction element. The transporting device
is then rotated jointly with the at least one suction
element. The at least one element is then lifted off from
20 the transporting device by the suction element and put down

on the second conveying device.

Advantageous further developments of the device according
to the invention and of the method according to the

25 invention are dealt with in the subclaims.

It is, in particular, advantageous if the distance between
a contact face of the at least one suction element and the
carrier element is variable. It is thereby possible, by

30 means of vertically adjustable suction elements, to carry
out both the lifting-off or putting-down of the disc-shaped

elements from the infeed device, and also the laying of



30 neans of vertically adjustable suction elenents, to carry out both the
liftihg-off or putting-down of the disc-shaped elenments fromthe infeed
device, and also the laying of 5 said elenments on a supporting plane of the
transporting device. In this case, said transporting device nmay be

enbodied in a particularly sinple manner and be disposed at a fixed

di stance fromthe axis of rotation or the carrier 5 elenment on the device.
However, it may al so be advant ageous, de%%nding upon the application, if
the distance of the supporting plane of the at |east one transporting
device fromthe carrier elenent 10 is variable, for exanple if only a snal
lifting novEReft e1BenRE Shcki HPRPERBRESPILaNE0SSI bhe. tKANERPEtdRge, t he
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di stance of the cagtact face fromthe rotatable carrier enent. By this

e
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support purpesgsntWRENtnki fEiRget he di sc-shaped el enents off the first
conveying 20 device or putting them down on the second conveyi ng device,
and use may be made of suction elenents with a limted stroke. If the

suction forgce of the,suction.,elepents is  already sufficient, on jts own,
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nunber of suction elenments to forma group of suction elenents. This group
of suction ekehenst has anangearteab deveaeafirom tbe carrier element

10 1is variable, for example if only a small lifting movement
by the suction elements is possible. 1In this case, the
putting-down of the disc-shaped elements on the
transporting device is carried out by increasing the
distance of the supporting plane of said transporting

15 device from the rotatable carrier element, with a constant
distance of the contact face from the rotatable carrier
element. By this means, a lifting movement of one suction
element is necessary, nerely for support purposes, when
lifting the disc-shaped elements off the first conveying

20 device or putting them down on the second conveying device,
and use may be made of suction elements with a limited
stroke. If the suction force of the suction elements is
already sufficient, on its own, for lifting off the disc-
shaped elements, use may also be made of rigidly mounted

25 suction elements.

It is preferable, in particular, to combine a number of
suction elements to form a group of suction elements. This
group of suction elements has an identical orientation to
30 the at least one transporting device, which is disposed on
the rotatable carrier element. By means of such a group of

suction elements, it is possible to 1lift up a number of



30 the at | east one transporting device, which is disposed on the rotatable
carri‘er el enent. By neans of such a group of suction elenents, it is
possible to lift up a nunber of 6 disc-shaped elenents and bring them over
the transporting device in a joint rotating novenent. The di sc-shaped

el ements, of which there are a nunber, are then put down on the
transporting device, preferably at the sane tinme, by 5 reducing the

di stance, as in the case of a single suction elenent. In the course of the
putti ng-down operation, a nunber of disc-shaped elenents may, first of all,
be fed to the transporting device serially. The said nunber of elenents
are then hef#sfnskapedcelaganrhst apfebringspben ayerothevEesangporhénguct i on

el ements ange,ath et a1 OLALL Nor UDYENEALDYhRE TahLen; oAl gRybqdown on e

second conveéying device sinultaneously or 1ndividual 'y or 1n° groups one
after anot heiemdhtki ©§ phAithcuhartyapeetenahberi oatdesphsa pubudben oh
groups of suction elenents and a nunber of transporting devices on the
carrier el efBft trRREPEFbUPIoRC¥LEET ORTBFBRBRLE &hdtBReSARRahiP6r t PHg devi ce,

in each gasg.qhayhgocAd E@EB%kEél aQr&ﬁ”EﬁéiQQse'BftQi§i§@¥eiéuk§18853ib'e
to di spose, ?or 20" exanpl e, four transporting devices an our groups of
suction el eebanenon alsi ngeecouratabletbarpuetisgedenh. opSaadidbnangporti ng

devi ces and the correspondi roups of suction.elenepts_are then _di sposed,
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quarter 25 gptati-9nspbrihggcacvies eLemBNiyin @AEhs§28enuABYWrdLgc- shaped
el ements can al ready be picked up again by the suction elenents of the
adj acent greupmefbe &hestpenpbséd theceptattnggapuenenhei srgaepbetdiongt in a
cl ocked ganger . . .
1 eévice by the suction elements and, after a rotating
movement by the latter, are put down on the second
conveying device simultaneously or individually or in

groups one after another.

15 It is particularly preferable to dispose a number of groups
of suction elements and a number of transporting devices on
the carrier element, one group of suction elements and one
transporting device, in each case, having an identical
orientation. In this way it is possible to dispose, for

20 example, four transporting devices and four groups of
suction elements on a single rotatable carrier element.
Said transporting devices and the corresponding groups of
suction elements are then disposed, for example, on four
sides of the rotatable carrier element. After a quarter-

25 rotation of the carrier element in each case, new disc-
shaped elements can already be picked up again by the
suction elements of the adjacent group. For this purpose

the rotating movement is carried out in a clocked manner.

30 It is also preferable for the suction elements belonging to
a group to be activatable individually. The individual

activatability may relate to the generation of the suction



30 It is also preferable for the suction elenments belonging to a group to
be activatable individually. The individual activatability may relate to
the generation of the suction 7 force or to a lifting novenent for changing
the di stance between the supporting face and the contact face, or to both.
As a result of such individual activatability of the suction elenents, it
is possible, in a sinple manner, to 5 regiably lift even disc-shaped

el enents whi ch have not been aligned off the infeed device, if said

di sc-shaped el enents pass into the sphere of influence of the suction
elements of the group in a tenporally offset manner in relation to one
anot her . Al f@Rpen®r ofCt del Hf 5E0s Hapeemene ned¥ schanging eglae ddishenge di st ance
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| east one transporting d ce 1s prefe y constructed as"a string drive.
It is therdbytipossidl @ tesuld df sposke iheéiatdhehsiconeassicil bbyebenent
between the at |east_two strings. of the string drive, so that said suction
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face of the suction elenment 20 and the supporting face o transporting
device. It akighsd aiVanhageonisedfdehecd) reftsand ofli sonvkeypnd ee bémebhat

conveyi ng devi ce. whic referably_trapsports a_nunber of disc-shaped
P oot o0 (EAHar D crhbrsngeto if | 1P BBSeS B Mo orue ik o F e BRER of the
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another. It is thereby possible simultaneously or approximately

si mul t aneoushy 2rebréng it bdrmerkecbvehe digt ophaped heledovente ascording to

the Invf§t|§£ba§ﬁs their distance from the suction elements of the

group can thus be dispensed with.

The at least one transporting device is preferably
constructed as a string drive. It is thereby possible to
15 dispose the at least one suction element between the at
least two strings of the string drive, so that said suction
element is able to pass through between the two strings of
said string drive. This facilitates changing the relative
distance between the contact face of the suction element

20 and the supperting face of the transporting device.

It is also advantageous if the direction of cconveyance of
that conveying device which preferably transports a number
of disc-shaped elements in a parallel manner and the

25 direction of transportation of the at least one
transporting device are approximately perpendicular to one
another. It is thereby possible simultaneocusly or
approximately simultaneously to bring into a take-over
region of the device according to the invention, or

30 transport away after they have been put down, a number of
disc-shaped elements which are transported side by side by

the conveying device. 1In the case of the feeding-in



30 transport away after they have been put down, a nunber of disc-shaped

el eménts which are transported side by side by the conveying device. In the
case of the feeding-in a operation, it is then possible for the disc-shaped
el ements which have been fed in in a parallel manner to be lifted up by

t he suction elenents of a group sinultaneously or in a slightly tenporally
of fset manner in relation to one 5 another, and to be disposed, in a joint
rotating novenent, over the transporting device of the rotatable carrier

el enent. Whereas a nunber of disc-shaped elenents are delivered in a
paral |l el manner on the first conveying}3 device, transporting-away is, on the

other hand,CRF3§ ¥ 101 US| Fhen eesalbhankRy Be theSE TarpeA tHneris ce on
the rotatahle cqldi el eneiy -5, Loy el é’aliéitrhberrrﬁé‘feté)fbé 1%@&%@;'11 nf eed
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of el enents, ese are transporte Ina par manner econd
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enbodinent, it is preferable for_the carrier, elenent to be endlessly
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particular, that 1t 1s possible to operate a er of groups of suction
el enent s angver darsportamgpodevig edevicamiefthei emtaranhercatinder t hese
circunstancgf, endlqﬂs rotation in one_direction also prevents, in
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rotation were reversed. A preferred device and also a preferred nethod for

device, transporting-away i1s, on the other hand, carried

10 out in a serial manner by the transporting device on the
rotatable carrier element. Conversely, in the case of a
serial infeed of elements, these are transported away in a
parallel manner by the second conveying device after being
put down.

15
According to another form of embodiment, it is preferable
for the carrier element to be endlessly rotatable about the
longitudinal axis, at least in one direction. Such a
construction of the rotatable carrier element has the

20 advantage, in particular, that it is possible to operate a
number of groups of suction elements and transporting
devices in an efficient manner. Under these circumstances,
endless rotation in one direction also prevents, in
particular, the occurrence of high forces of acceleraticn

25 on the disc-shaped elements which are held, such as would

occur if a direction of rotation were reversed.

A preferred device and also a preferred method for
transferring the disc-shaped elements from a first

30 conveying device onto a second conveying device are
represented, in a simplified manner, in the drawings. The

device according to the invention and the method according



transferring the disc-shaped elenents froma first 30 conveying device onto
a second conveying device are represented, in a sinplified manner, in the
drawi ngs. The device according to the invention and the nethod according 9
to the invention will be explained in greater detail in the description
that follows. In the drawings: fig. 1 shows a diagrammatic representation of
a device 5 according to the invention, %n a plan view, fig. 2 shows a
sinplified representation of a rotary beam of the device according to the
invention at a first point in time in the nmethod according to 10 the

i nventi on; fi%g}S shows a sinpljfied representation of the rotary heam of
the devi ce oM HY $ 1P Yhiderts Rt ained e i $Ri e 4931 helh iFhte

met hod accqiding: 40 o 15 tde #vENL ON:t | Sraids ws a diagranmatic
representa?#on ré%afﬁ%ng %fe |nd|vidu5?ngF%gnﬁ%ﬁ% of di sc-shaped el enents
in the course of transfer. 20 In the exenplified enbodi nent that follows,

the starting point adopted is, a parallel infeed of a nunber q% dj sc- shaped
el enents viad% first KRRV n%l PRAL I IPP TR P H e & 8V FRrefore

referresto as the "iJd&eoiZy dayiges i FenhSesh alid r@@p&{t@{@,—,pv\ay
operation is brought about by a second conveying device which is referred
to as an "onward-conveying transporting device". An exanple of a device

accordi ng gp.th i nve tionegs %9 18 rqigptgp in a plan v'ewir%fif. 1.
Represented 19 this Tiglt & di €% ’rfﬂr% F RS HYP Sttt Y o 6, on
whi ch beam of the device according to the invention at

a first point in time in the method according to

10 the invention;

fig. 3 shows a simplified representation of the rotary
beam of the device according to the invention at
a second point in time in the method according to

15 the invention; and

fig. 4 shows a diagrammatic representation regarding the
individual alignment of disc-shaped elements in

the course of transfer.

20
In the exemplified embodiment that follows, the starting
point adopted is a parallel infeed of a number of disc-
shaped elements via a first conveying device. Said
conveying device is therefore referred to as the "infeed

25 device". The serial transporting-away operation is brought

about by a second conveying device which is referred to as

an "onward-conveying transporting device".

An example of a device according to the invention is
30 represented in a plan view in fig. 1. Represented in this
figure are a number of conveying elements 1 to 6, on which

a number of disc-shaped elements are transported. For the



a nunber of disc-shaped elenents are transported. For the 10 purposes of
the i'nvention, "disc-shaped el enents" are, in particular, sem conductor

waf ers, but also other approximately flat elenents, the extent of whose

|l ength and breadth is large conpared to their thickness, such as 5 printed
circuit boards for exanple. The conveying elenents 1 to 6 are constructed as
string drives and jointly forman infeed device G Said infeed device 8
transports disc-shaped el enents, which ar'e | ying 10 on each of the conveying
elements 1 to 6, in the direction towards a rotary beam 17. Said

di sc-shaped el ements may, for exanple, be fed in_froma manufacturing

i nstal | ati dregaas of prive ddyanteiPthas g LHRAEtEMTHeS i &ke shidped

el ement s diﬁﬁgg- t Qﬂgﬁﬁi | .en|nt ransferred with
the aid of the ftgtlg‘[}}y B%é‘?ﬁ 17, |é.1%3.leare p%’ck]be&c]puagl%etf%ge% nf eed device 8

and put dowpmrosaimaoviar Elaoraleymargsd r attspantiarg: appartadas léngtiln axtdler to
then be able to feed them by neans of said onward-conveying transporting

appar at us e sifhSRRAICPRERS Q@ &isigr tBFkaeim SU9th &t der to
explaind h%pﬁd*??‘d.e% Ao di ngL 4,934 h%%@g%}ﬁ%%;t ti t is assuned, in the case

of the exe ed enbodi nment 1n he i nfeed device 8 conprises
a plurality of 25 conveying apparatuses 1 to 6. It wll also be assuned
that, after_the transferring oper t he di sc-shaped., elenents will be

%Fion,
t ranspor t eTENRITBERNY 1 TR T1-+ dohveyt Ty GFEISPTYT e gt s 16.
However, itgdiSred IdRM 30 A 5P RASSIN 6 ded hediiead apparatusr&d o 30
transport the disc-shdaped el'enents in the direction towards the rotary beam
17 by meansiefice sh-wmnspbrivardise'shitparh elements, which are lying
10 on each of the conveying elements 1 to 6, in the direction
towards a rotary beam 17. Said disc-shaped elements may,
for example, be fed in from a manufacturing installation
after a process step has been completed. The disc-shaped
elements disposed on the conveying elements 1 to 6 are
15 transferred with the aid of the rotary beam 17, i.e. are
picked up by the infeed device 8 and put down on an onward-
conveying transporting apparatus 16, in order to then be
able to feed them, by means of said onward-conveying

transporting apparatus 16 to a subsequent process step for

20 example.

In order to explain the device according to the invention,
it is assumed, in the case of the exemplified embodiment in
fig. 1, that the infeed device 8 comprises a plurality of

25 conveying apparatuses 1 to 6. It will alsoc be assumed
that, after the transferring operation, the disc-shaped
elements will be transported onwards by the cnward-
conveying transporting apparatus 16. However, it is
likewise also possible for the infeed apparatus 8 to

30 transport the disc-shaped elements in the direction towards
the rotary beam 17 by means of a so-called "carrier" which

is moved, for example, by just one single conveying element



is noved, for exanple, by just one single conveying elenent 11 1'. In this
case, the taking-over and transfer of the disc-shaped elenments is nmade
easier, since said disc-shaped elenents are disposed in a carrier at
fixedly predetermned positions. Instead of transfer onto an
onwar d- conveying 5 transporting apparatus 16, it is also possible, with the
aid of the transporting device 7 of the]rotary beam 17, to stack or

i ndi vidual ly put down the disc-shaped el'éments in a cassette or other
container. 10 The rotary beam 17 conprises a rotatable carrier elenent 15
on which the transporting device 7 is disposed. In the exenplified

enbodi ment Yr'epr ddbit® WY (Fh SRRV ReATe CransEsiah ddidiri ve
construct e%gd@@ﬂagﬁéc?tél'éﬁ%%té’mﬂschria%fee é%{séiﬂélse%i é"‘léef'i'ed }cﬁ%%‘—%kﬂﬂg&‘er- A

nunber of 15 suction elenments 9 to are disposed int erveni'ng space
bet ween t helteaneraty iangs dispedeeat elmliss pesed qrared | felxedlyy qnesdatoiheimed®Sai d

suction elenents, 9 to 14 are di sposed :égéthe sane side of the rotatable
carrier el SSHE 1 %f tIHbgterad{ a ST A8 M A €M M pect to

their 2@ distange iy JLlaldomnthe 58 d otal able, guddan el epant e This
wi ||l be explainéd again in detail belowwth reference to figs. 2 and 3.
The directiadml off thtensportspadnnovdechicd 7 iofditdet edbtmryt Heeam riov it fig. 1,

of the transporting . device 7 .s preferably |ocate erpendicul arly, to the
25 direct | G AT (PardBoriaiy WHCHGE | Tl G 1THARE & SV The ai d of
arrows, of 4 hedddeed HdedHiarB.oddrdishert hereby possible for di sc-shaped

el ements which are lying on the conveying elenents 1 to 6 of the infeed

device 8, which elenments are disposed in a parallel manner, to be 30 lifted

off t h%oco%eé/ifoq:a%!ye@e%ﬂr? 117 tcoom%ﬁysetg]ea sr'%%aittoa%le carrier element 15

on which the transporting device 7 is disposed. 1In the
exemplified embodiment represented, said transporting
device 7 is a string drive constructed from two strings
which are disposed parallel to one another. A number of

15 suction elements 9 to 14 are disposed in the intervening
gpace between the two strings which are disposed parallel
to one another. Said suction elements 9 to 14 are disposed
on the same side of the rotatable carrier element 15 of the
rotary beam 17 and are variable with respect to their

20 distance in relation to said rotatable carrier element 15.
This will be explained again in detail below with reference
to figs. 2 and 3. The direction of transportation, which
is indicated by the arrow in fig. 1, of the transporting
device 7 is preferably located perpendicularly to the

25 direction of transportation, which is likewisge indicated
with the aid of arrows, of the infeed device 8. It is
thereby possible for disc-shaped elements which are lying
on the conveyving elements 1 to 6 of the infeed device 8,
which elements are disposed in a parallel manner, to be

30 lifted off the conveying elements 1 to 6 by the suction

elements suction elements 9 to 14 simultaneously or in a



el ements suction elenents 9 to 14 sinultaneously or in a 12 tenporally
of f sét nmanner. The suction elements 9 to 14 forma group of suction

el enents. The suction elenents 9 to 14 are disposed, as also is the 5
transporting device 7, on the rotatable carrier elenent 15, it being
possible for said rotatable elenment 15 to be oriented in such a way that

di sc-shaped el enents can be |lifted off _the conveying elenents 1 to 6 by
means of the suction elements 9 to 14. ¥Fhe exenplified enbodi nrent 10
represented indicates that a total of 5 conveying elenents 1.1 to 1.5 are
di sposed one after another on the first conveying elenent 1 (as they are

al so on t héamasiragfly v fssgnveaingy el difntict i @lemBatzus® tof e force of

gravity, t di sc-shaped. .el enent 1 1o 1.5 of the first 15 conveying
el ement 1 Ihfieoer]"‘[bri—’1 the '$t r?tﬁgssuwcgtflcfsrh]eélset"ielnntés drive of the first conveying
el ement 1. When all the disc-shaped elenments are conveyed sinmultaneously on

the conveying elements 1 to 6, the disc-shaped elenents 1.1, 2.1, 3.1,

oo, 6.1 wHiREh SHGE ke Fhamantd chdift o4 iare4EFRARRY. 138 tHeE0 Hittk&ti on of
transport at e | i r ! t ther,
right i ﬁc’to ea a%q%é\}g}é ;Heegﬁgcnegw'ma Sﬁ%ear e tea&%%e%ggarsﬁt eaé]tegiee@g\?legr]’

regi on" is ithaleidegaysiblaiicah ddifd imgafadlhe diaershampdelwents of f the
conveying elenments. 1 to 6 of the infeed device 8 is 25 possible. The rotary
beam 17 i s WIS B @ Fanhfddt HSH aped ehamanthean ke

di sc-shaped 9l eenise 1yl cboynvi%i%gé é3laé?né}?cds‘ AP tkf}? hd G bpndgle the

suction elenents 9 to 14 rrespondi ng conveying elenents 1 to 6.
The feedi rppdtniaf dlendaitsc-Shapad el ertentexdmp il ad feadsbdiendrce 30 8 may
be carried out both in a ¢l ocked manner and
10 represented indicates that a total of 5 conveying elements
1.1 to 1.5 are disposed one after another on the first
conveying element 1 (as they are also on the rest of the
conveying elements 2 to 6). Because of the force of
gravity, the disc-shaped elements 1.1 to 1.5 of the first
15 conveying element 1 lie on the strings of the string drive
of the first conveying element 1. When all the disc-shaped
elements are conveyed simultaneocusly on the conveying
elements 1 to 6, the disc-shaped elements 1.1, 2.1, 3.1,
., 6.1 which are the first elements, in each case, in the
20 direction of transportation of the infeed device 8, are
conveyed, one after another, right into a take-over region.
What is referred to as the "take-over region" is that
region in which lifting of the disc-shaped elements off the
conveying elements 1 to 6 of the infeed device 8 is
25 possible. The rotary beam 17 is disposed above said infeed
device 8, so that the first disc-shaped elements 1.1, ...,
6.1 can be transported right under the suction elements 9
to 14 by the corresponding conveying elements 1 to 6. The
feeding-in of the disc-shaped elements by the infeed device

30 8 may be carried out both in a clocked manner and

continuously.



continuously. 13 For the purpose of lifting off the disc-shaped el enents
1.1 to 6.1, the suction elements 9 to 14 are lowered in the direction of
the conveying elenents 1 to 6 and thereby of said disc-shaped elenents 1.1
to 6.1 in each case. Wien a 5 disc-shaped elenent 1.1, ..., 1.6 is |located
under the suction elenent 9 to 14 associated with the correspondi ng
conveying elenent 1 to 6, the rel evant %gction elenent 1 to 6 is activated
and the disc-shaped elenent 1.1 to 6.1 i lifted off. The lifting-off
operation is carried out 10 against the force of gravity and lifts the
di sc-shaped elenment 1.1 to 6.1 up in the direction towards the rotatable

carrier el &edntthes purmosehicd pgufpdsw fdr éhies digenathmped adiemerdat ilvdt i on
occurs, a lLiftd gg'co eRnk. efl%ﬂh%&%t ion £hement.s 1%v}e(} ]cf ¢hi gl varies the

di stance of al act tace o & -Suction el éent he carrier

el ement 15dikeditsors hapetheelcenpity ity el engerltsf tied cofef aIrh:'E thetfetgd ofevi ce 8
by the suction force generated is held by said suction force in contact
agai nst thé ng’@@ elgmemsiend -flade® & 1 Hél S5 siRsd -eméie™ & 0 14.

20 As is shown, i Iggéa e qyap shapeq %Ig_ Qﬁ%i?%&@mb% i sposed on
stances an

t he conveylng ele ts 1to at i'rr'egul ar’ may t eref ore pass
into the taketdver elegicoit 9 rca liderpacalilayt eof wdeth nArenefordrespelratiren to one

another. 25 In orderé%_ be able to Ilft %p a nunber of, di sc-shaped elenents
1.1 to 6.1%yang & itG evardneid ign elemept i tq g

ei ther posgi Qle atc‘%lﬂzra@édj%md ‘%Ez%t rﬁ@@-%fhatﬂé% tAkGrQMer rleQHcP% 12 %EV' ce for

aligning the position of the first disc-shaped el enents 1.1, 6.1, in
lifted off. The lifting-off operation is carried out

10 against the force of gravity and lifts the disc-shaped
element 1.1 to 6.1 up in the direction towards the
rotatable carrier element 15. For this purpose there is
generated, when activation occurs, a lifting movement of
the suction elements 9 to 14 which varies the distance of a

15 contact face of the suction element from the carrier
element 15. A disc-shaped element which is lifted off the
infeed device 8 by the suction force generated is held by
said suction force in contact againgt the contact face or
gripping face of the suction element 9 to 14.

20
As is shown in fig. 1, the disc-shaped elements may even be
disposed on the conveying elements 1 to 6 at irregular
distances and may therefore pass into the take-over region
in a temporally offset manner in relation to one another.

25 In order to be able to lift up a number of disc-shaped
elements 1.1 to 6.1 by means of the group of suction
elements 9, ..., 14, it is either possible to provide,
upstream of the take-over region, a device for aligning the
position of the first disc-shaped elements 1.1, ... 6.1, in

30 each case, or else the suction elements 9 to 14 are
individually activatable. 1In the case of the explanations

from now on, it will be assumed that the suction elements 9



30 each case, or else the suction elements 9 to 14 are individually
activatable. In the case of the explanations fromnow on, it wll be
assunmed that the suction elenents 9 14 to 14 are individually activatable.
The individual activation of the suction elements 9 to 14 nmay conprise the
generation of the suction force, the lifting novement for |lifting up the

di sc-shaped el enents, or both. 5 In the representation in fig. 1, there are
al ready disposed, on the transporting dévice 7 of the rotary beam 17, four
di sc-shaped el enments 20 to 23 which are being transported away in the
direction of the onward-conveying 10 transporting apparatus 16. The
transporti rig a]xﬁayiltﬁa@rrailﬂblrﬂualsl}cacrﬁlecﬁt@hl% t Whehelradidrigtuahe transporting

device 7 i.ch ves t dISC ed el e nt 0 to 23 .in the d|r ction
A gty B TSR o o T Tl

towards the onmar conveylng‘%ranspor

di sc- shapedyealearmiiich 2F tthe? Iastei b fdkean awes ,1ione i tsvanatthefor so that
t he transportlng device 7, which is fastened to the rotatable carrier

el enent 15,lifs sy w@ptie dieershaned (RIS nPWRAe 7 has been run
until enpty in this way, the rotatable carrier elenent 15 is rotated in
such a way that the suction 20 elenents 9 to 14 |ie opposite the conveying

elements 1 Mo tie ddprhdmermtimcranaped el enentthdre 410 Glradd, fed in in an
unsynchronlsed manner, the activation of the suction elenments 9 to 14 is

t ri gger ed, RS c 430 LYy HHRNSRIS iMDefice df f shdePaBhdifam. 1 to
dISC Lﬂaggg'elgﬁéﬁgng'l E%E&ﬁQPq%ﬂ§§£E%ﬁeg§?ﬁgggfgﬁ%ﬂ#§éﬂgahléﬂnggsgggtinto
t he t ake- owerarrsggmred iavwsty Mhethd hbirection of the onward-conveying
10 transporting apparatus 16. The transporting-away operation
is carried out with the aid of the transporting device 7
which moves the disc-shaped elements 20 to 23 in the
direction towards the onward-conveying transporting
apparatus 16. There, the disc-shaped elements 20 to 23 are
15 taken over, one after another, so that the transporting
device 7, which is fastened to the rotatable carrier
element 15, is now empty. After the transporting device 7
has been run until empty in this way, the rotatable carrier
element 15 is rotated in such a way that the suction
20 elements 9 to 14 lie opposite the conveying elements 1 to
6. If the disc-shaped elements 1.1 to 6.1 are fed in in an
unsynchronised manner, the activation of the suction
elements 9 to 14 is triggered, in each case, by the
position of a disc-shaped element 1.1 to 6.1. 1In the
25 exemplified embodiment represented, this means that that
disc-shaped element 3.1 of the third conveying element 3
which passes into the take-over region first, when the
speed of transportation of the conveying elements 1 to 6 is
identical, has arrived first under the suction element
30 designated by 11. As soon as a certailn position underneath
this corresponding suction element 11 is reached, said

suction element 11 is activated and the disc-shaped element



speed of transportation of the conveying elenents 1 to 6 is identical, has
arrived first under the suction elenent 30 designated by 11. As soon as a
certain position underneath this corresponding suction elenment 11 is
reached, said suction element 11 is activated and the disc-shaped el enent
15 3.1[sizel7 is lifted off the third conveying element 3 against the
force of gravity, and up to the rotatabl carrier elenent 15. 5 The
detection of position does not have to coincide, spatially, with the point
at which the elenents are actually lifted up. Triggering can therefore al so

be carried out in a tenporally offset nanngr inrelation to the detection
of a specifit- besietiiohSwhi-Ehefi 8§fohPEnEL1EY] RPBERY BN LEBSEEedm of the

t ake-over regl MU Chothe ol SFRPLey S did Lgd p- ik SESPL Ea eapOr al

of fset is g%%€$%?%nt for a cd%stant sﬁ%bd ofiggnveyance. I%,aon the other
hand, the spsed-iBtr whiahenthel®! ements are transported fromthe detection of
position to the take-over region 15 varies, the tenporal offset nust be

calculated fromthe speeds of conveyance and the distance to be covered

until —the l+dd i f0-dPc 00k NEf | Sod fathedoddIndtesedvdi 19 thensdeyd ce and
method, it will be assuned O that the infeed device 8 is disposed in a
hori zont al pirateial he wirhstaljovitt 2owdrich "Urrles hempemit's aznge " under " refer

to a directip mhé h js.predetermned by.the force of ravjty., 25 Wereas
the remai ni M M9 5t di SEEahapen o CREATELS 90 €4 CHT7E e torieyi ng
elements 1 t@abrd® did tod Ap.ofsord1 By opfgithearanmet Mis wWayabyoh heo
correspondi ng suction elenents 9, 10 and 12 to 14 which are stil
unoccupi ed, % deregtion of a specific position which lies on the
10 infeed path, upstream of the take-over region at which the
element ig lifted up. A simple temporal offset is
sufficient for a constant speed of conveyance. If, on the
other hand, the speed at which the elements are transported
from the detection of position to the take-over region
15 wvaries, the temporal offset must be calculated from the

speeds of conveyance and the distance to be covered until

the lifting-up point is reached.

For degcribing the device and method, it will be assumed

20 that the infeed device 8 is disposed in a horizontal plane.
The terms "above", '"over", "underneath" and "under" refer
to a direction which is predetermined by the force of

gravity.

25 Whereas the remaining first disc-shaped elements 1.1 to 6.1
of the conveying elements 1 to 6 are lifted up one after
another in this way by the corresponding suction elements
9, 10 and 12 to 14 which are still unoccupied, the first
disc-shaped element 3.1 which is lifted off by the third

30 conveying element 3 is held over said third conveying
element 3 by the suction element designated by 11, and

drawn towards the transporting device 7. The frictional



di sc-shaped elenment 3.1 which is lifted off by the third 30 conveying
element 3 is held over said third conveying elenent 3 by the suction

el ement designated by 11, and drawn towards the transporting device 7. The
frictional 16 force generated between the transporting device 7 and the

di sc-shaped el enent 3.2 prevents lateral slipping-off of the element 3.1 in
the course of the subsequent rotating novenent. The putting of the el enents
onto the 5 transporting device 7 may also, in the case of all the suction
elenments 9 to 14 which are equipped withig enments, be carried out

simul taneously, prior to rotation of the rotary beam 15. 10 Wen all the
suction elenents 9 to 14 in the group of suction elenents which are

di sposed on ¢he.d ‘rﬁé}{@ﬂ@ed M hein IR ash S RAUPPELE W ({hd the

di sc-shaped el ene in each case, said rotatable carrier elenment 15 is
rotated abalitsd-tshdmed)id¢iahordi Bd prdventw ¥atvretalexemppined b ehbodi ment

repr esent ed, _.whi ch shows sinple version of the rotary beam17,. the
Forat abl e cHt & ittt b e SOt B 4o i, SBISR RS He L ind
Ci rcumst ancegyventthd ONarHdIGhnal i i o alute] bWl Chids Niat i ng novenent

takes place does not have to extend within the rotatable carrier elenment
15. I n ordertrarspshtaing tdevisrml T asay polsyt blin ndve e off takel Wear conduct or

waf ers held by the suctiaon el nts, 9.to,14, the langitudinal, axis my, for
oo e ey h LA SEa e R drs e e R e e o
As a result o dae- et addons ahotaddfits1 hepdise -shafpetht fleentishe Whi ch are

hel d by the suction elenents 9 to 14 in a manner resting against the
transporti ngFdeH e LM gk now

10 When all the suction elements 9 to 14 in the group of
suction elements which are disposed on the rotatable
carrier element 15 are equipped with a disc-shaped element
in each case, said rotatable carrier element 15 is rotated
about its longitudinal axis. In the first exemplified

15 embodiment represented, which shows a simple version of the
rotary beam 17, the rotatable carrier element 15 is rotated

about 180°.

Under these circumstances, the longitudinal axis about

20 which a rotating movement takes place does not have to
extend within the rotatable carrier element 15. In order
to obtain the smallest possible movement of the
semiconductor wafers held by the suction elements 9 to 14,
the longitudinal axis may, for example, even extend through

25 the plane of the disc-shaped elements held.

As a result of the rotation about 180°, the disc-shaped
elements, which are held by the suction elements 9 to 14 in
a manner resting against the transporting device 7, are now
30 disposed above said transporting device 7. The suction
elements 9 to 14, and thereby the contact faces constructed

at that point, are variable as regards their distance from



30 di sposed above said transporting device 7. The suction elenents 9 to 14,
and thereby the contact faces constructed at that point, are variable as
regards their distance from1l7 the rotatable carrier elenent 15. By
reduci ng the distance of the suction elenents 9 to 14 in the direction
towards the rotatable carrier elenent 15, the disc-shaped elenents held
are held in a manner resting against the transporting 5 device 17 and, after
rotation of the rotary beam 15, are put,down, by reducing the suction
force, in a supporting plane defined by the string drive. After the

di sc-shaped el enents have been put down on the 10 transporting device 7,

t he suction .el enent are ved direction towar

14 i h h
otatanl o it e gatrd Late el o TRIE: 15 ¢ by f el 8L et e of

the transpof ting-aveyich &henshiss-shaperh el @nemsd sd beédgioh NEdenged. The
suction elenents 9 to 14 are preferably 15 switched off, so that the onward

transport atiloh witatableli crretepeel eneren s, i shaoh sontleapedi aleverf$ed out
| el f i |
sol el y under, § hagree ﬁeefétﬁrfé %Hﬁaﬁﬁ#gré) %ﬂﬁeié#%i#téﬁézgw{&?%gé’rt{@&n

expl ai ned i'n" réespect o i SC-Shape di sc= shaped
el enent ss5 ardgewioye tTANSHD) t £k @nayo byt 26n the tHanspodty NgedRvVise dxe The

| atter may al so_be operated, in particular, in a clocked manner, In the
repr esent atP@h 9% i PY 1TedRGENG ke shiapetPe| BPEFR s 1162 1SERPABE H%have

al ready be%?liﬁ@.&@@fh@@ ggetﬁgwggfht _§PNyeYying transporting apparatus 16.
I ' kew se

The latter consists of a string drive with two strings 18, and
transports onwards, in a serial manner, the disc-shaped elenents which have

been put down thereon. A pasition-.correctin evice 19 , in
partiEulafl%f%%Waﬁﬁ%g%%%%Pghape elements haé%ckeen put o0 on the

10 transporting device 7, the suction elements 9 to 14 are
moved in the direction towards the rotatable carrier
element 15 sufficiently far for there to be no fear of the
transporting-away of the disc-shaped elements being
influenced. The suction elements 9 to 14 are preferably

15 switched off, so that the onward transportation of the
disc-shaped elements is now, once again, carried out solely
under the effect of the force of gravity. As has already
been explained in respect of the disc-shaped elements 20 to
23, the disc-shaped elements are now transported away by

20 the transporting device 7. The latter may also be

operated, in particular, in a clocked manner.

In the representation in fig. 1, five disc-shaped elements
16.1 to 16.5 have already been put down on the onward-

25 conveying transporting apparatus 16. The latter likewise
consists of a string drive with two strings 18, and
transports onwards, in a serial manner, the disc-shaped
elements which have been put down thereon. A position-
correcting device 19 may, in a particularly advantageous

30 manner, be disposed in the region of the additional

transporting apparatus 16.



30 manner, be disposed in the region of the additional transporting
apparatus 16. 18 The suction elenents 9 to 14 are preferably constructed as
Bernoul l'i suction devices. These have the advantage that it is possible to
lift the disc-shaped elenents up fromthe infeed device in a particularly
gentle manner. 5 Furthernore, the area of contact between the suction

el enrent and the wafer is dimnished, in _contrast to vacuum type suction
devices, as a result of which possible ont amination is reduced. In

addi tion, Bernoulli suction devices are operated by nmeans of conpressed

air. The 10 sucking of particles of dirt into the systemof the suction
el enents cafhe MR We eiNsise hdio okkare Wekeahhe comtafiteedod@nent of

o o . iy !
the rotary eeﬂ%&lli Ss&a{fér?dddé)\#?%é e afﬂé’{é Y SO e %ﬁﬁ%ﬁﬁ:‘%@%ﬁ beam

el enents 9 10 are ~ equi ppe di sc-shaped el enents, s

17 can 15 ber rid gieskinl ¢ heo appiisitilee disctslipead <l enst gleu@bf yom hilgher
speed of rotation after the disc-shaped el enents have been transported away
by the trandpd?ed MW cBr B Pl G YBELY FEFL e JRRT¥h- of the rotary beam

17 can be ghosendd-sUGha é(@é’até‘@tcéﬁﬁaﬁdér%érd}é’éh of n JOYEIE, Of the 20

suction elenents 9 to 14 corresponds to t ection of transportation of
t he conveyialgeememd tlhe owdfehtirismgiitienidhdd i ngn ofonteasli stte shapean-

el enents off said convex%gg%qelenents. In partjicul ar, the q% ection of
rotation of“¥®fe SHOLEY 9% RS AT BES OnstAHt! ROFHRtF ng novement 25

in the forvwasd apthbackyerd didggsdd onsrhagadhe; dvagd agsny i hatydtids not

necessary to carry out electrical conducting operations by neans of sliding
contacts. Slewicet atoropérated bptmtant cotaronprestedentr 15 When t he
suctlonlglggggﬁfng of particles of dirt into the system of the suction
elements can therefore likewise not occur. Whereasg the
rotating movement of the rotary beam 17 is carried out
relatively slowly when the suction elements 9 to 14 are
equipped with disc-shaped elements, said rotary beam 17 can
15 Dbe rotated in the opposite direction at a considerably
higher speed of rotation after the disc-shaped elements
have been transported away by the transporting device 7.
The direction of rotation of the rotary beam 17 can be
chosen in such a way that the direction of movement of the
20 suction elements 9 to 14 corresponds to the direction of
transportation of the conveying elements 1 to 6 during the
lifting of the disc-shaped elements off said conveying
elements. In particular, the direction of rotation of the
rotary beam 17 may also be constant. A rotating movement
25 in the forward and backward directions has the advantage
that it is not necessary to carry out electrical conducting
operations by means of sliding contacts. Slow rotation of
the rotatable carrier element 15 when the suction elements
9 to 14 are occupied has the advantage that a change in
30 location of the disc-shaped elements with respect to the

suction elements 9 to 13 is avoided. The putting-down



9 to 14 are occupi ed has the advantage that a change in 30 | ocation of the
di scishaped el enents with respect to the suction elenents 9 to 13 is

avoi ded. The putting-down 19 operation on the transporting device 7 is,
accordingly, nore precise. The disc-shaped elenents are preferably lifted
up with the 5 aid of the suction elenents 9 to 14 sufficiently far for
sai d di sc-shaped elenents to already be jnh contact wwth the strings of the
transporting device 7 during the rotati novenent. Lateral novenent of the
di sc-shaped elenents is then prevented as a result of friction against the
strings 10 of the transporting device 7. Alternatively, slipping of the

di sc- shapePREEHEHRE FurthRy F NPT ATEE 7 ok e AEPHHRH Y he course
of the rotafd vepent is prevented through the fact that there are
provi ded, on the suction elenents 9 to 14, contact elenents with an

el evated 15 coefficient of friction, against which the elenents rest. The

contact face is_ then defined by the contact_el nts, Before a rotating
roverent | of halt St SR o FIRH LR | Dbkt S SEF ALY bt SES 18 VAFE drig he
lifting of {he semgonduct oon 20 dpders offothe dnfeed deviger8,y #4ris
necessary to lift the disc-shaped elenents sufficiently far off the

conveyi ng @ thedtscdshapsd felenemt aicto wiiteade batimrcomcade wdil sthe of

tati t o_be. | uded. Th tati LS . f bl farted aft
the sucti orP'el BIRL 1% LR D8 BN 119 b W5t Tht 0 ¢ eP1 2 GHEE posi ¢1 on.

In this endnop@rdit ON, Ldther£l anBRbBefteSsf a0 NSLsd hehshéd NGl dhéves ofs t he
transportln%ndeV|ce 7. The reaching of the end position is ascertained, for

exanpl e, bythemiprevenithdsasn t¥esihdi of diled cien | age Bheherte SL¥HA or
their Iiétlgg the transporting device 7. Alternatively, slipping of

the disc-shaped elements during the almost vertical
orientation in the course of the rotating movement is
prevented through the fact that there are provided, on the
guction elements 9 to 14, contact elements with an elevated
15 coefficient of friction, against which the elements rest.

The contact face is then defined by the contact elements.

Before a rotating movement of the rotatable carrier element
15 can be started, after the lifting of the semiconductor

20 wafers off the infeed device 8, it is necessary to lift the
disc-shaped elements sufficiently far off the conveying
elements 1 to 6 for contact with the latter in the course
of rotation to be precluded. The rotating movement is
preferably started after the suction elements 9 to 14 have

25 been lifted up into their end position. In this end
position, the elements rest against the string drive of the
transporting device 7. The reaching of the end position is
ascertained, for example, by limit switches on the
individual suction elements 9 to 14 or their lifting

30 deviceg. This lifting movement may either be carried out,
as degscribed above, by reducing the distance of the suction

elements 9 to 14 from the rotatable carrier element 15, if



30 devices. This lifting novenment nmay either be carried out, as described
abové, by reducing the distance of the suction elenents 9 to 14 fromthe
rotatable carrier elenment 15, if 20 the rotary beam 17 is fixedly disposed
wWith respect to its position above the infeed device 8, or else may be
brought about by lifting up the entire rotary beam17. In this case, al
that is carried out is a slight lifting-up of the 5 disc-shaped el enents
fromthe conveying elements 1 to 6 by @#e suction elenments 9 to 14. If al
the suction elenents 9 to 14 are equipped with a disc-shaped el enent in
each case, the rotatable carrier 10 element 15 is, in this case, lifted off

as a whol e, tighdatiey deamdce etfdeddlvhdidirgaathapddr isshstts trelid sy said
ti I {, S t i i : t i 1t
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I f cont s no longer possi carrier elenent ted in
t he manner adawady 15 fiteisey ivpedtlandrithieredisa-eghapechne | lEnent helik are put

down on the transporting device. This may al sqQ be carried out b

i ncreasi ng Ota}?@fdias]_t toflsfc r?é“'s]i}ﬁﬁ{:ﬂ‘}tngl% zfceg%ﬁgg'fﬁ t tl&%ﬁ"r‘%%r‘?/felté'f?ent 15.
20 In the exenpldidedy QROUIHERN e Idh il donddy ik aMAIAIE0US o id he

di stance between consecutive disc-shaped el enments of a conveying el'enent 1
to 6 is inceaseditian tdlemaagisoor® dfo tde i nfeed device 8, by accelerating

t he di sc-shaped elenents which are di sposed, one after another, on a 25
conveying elenent 1 to 6 in each case. This can be achieved by neans of

conveyi ng- elfengnt 3RCt NS Mm@t s & sRosed 44 %dﬂi’}?péﬁ‘%viaéﬁ g anot her
and which are operated at different speeds of transportation. Through the
provi si on ofismr sdreinadyed qegntofin aslkigaie t Hda irat aliathdowy carrier
10 element 15 is, in this case, lifted off as a whole, and the
distance between the disc-shaped elements held by said
suction elements 9 to 14 is then increased by the conveying
elements 1 to 6. If contact is no longer possible, the
carrier element 15 is rotated in the manner already
15 described and the disc-shaped elements held are put down on
the transporting device. This may also be carried out by

increasing the distance of the supporting face from the

carrier element 15.

20 In the exemplified embodiment in fig. 1, it is advantageous
if the distance between consecutive disc-shaped elements of
a conveying element 1 to 6 is increased, in the region of
the infeed device 8, by accelerating the disc-shaped
elements which are disposed, one after anocther, on a

25 conveying element 1 to 6 in each case. This can be
achieved by means of conveying-element sections which are
disposed in a line one after another and which are operated
at different speeds of transportation. Through the
provision of an enlarged gap of this kind, the time window

30 available for lifting a disc-shaped element off the
respective conveying element 1 to 6 is increased, and a

collision of the disc-shaped elements prevented. A



30 available for lifting a disc-shaped element off the respective conveying
elenknt 1 to 6 is increased, and a collision of the disc-shaped el enents
prevented. A 21 «collision of this kind can even |lead to damage in the case
of the brittle sem conductor wafers. Furthernore, a synchronising apparatus
may be disposed in the region of the infeed device 8. Wth the aid of said
synchroni sing 5 apparatus, the disc-shaped elenents 1.1 to 6.1 which are
first, in each case, can be aligned froffrentry into the takeover region.
Alignment is necessary since, in the case of non-synchronised conveying
elements 1 to_ 6, the first disc-shaped elenents 1.1 to 6.1 can arrive in

t he takeovéfpliesrl@&r &k GRdSr Kdach CeRe eVBRalPale &M GRTSRE dft EhCaréSher,

i e wi se. Jif cLeSuekhan LhemBancl L0 ddedke N chitdinghdually

acti vat abl €. these circunstances, it is particularly preferred for
t he arrrvabynthaohueahgda@@arﬁhapedmgib&edusp@sbd det eticedcy csengor and for

a time 15 controlling operatlon whi ch fixes, an adm ssible period until the
al i gned d|§@esH&§§8geﬁ€ﬁéﬁFs areWﬂFén§58rPéé = wéﬁldtﬁyﬁ€%FFWd§éP§d The

i nfeed devigpa8aMRY, akse have-ang P%@reﬁ%ﬁéﬂkssisﬁe@bf%rl o idet ectd
damaged waférs, which are then automatically renmoved fromthe |nstallat|on

The prckrnglmat oper gtichn cagry loanc der pddgoetd, ffrom exdnpl éntloy tdwwar d
transporta of the.damag by the correspondi hg con i ng el enent
L Ho B0t EREReREedSaarTee L IROeRC kg Cs R ST aIBE E 25 FEH Reng of
the el ement rohbnt RenedRveMised @LeRRRL n 6 chenit® ther rer ely suppressed. At
the end of the conveyln% elenment 1 to 6, the el enent plcked out then slips,

for exanpﬁgsc|ﬁb@p§d0@ eaeritsg lddvitee 6 - 1 can arrive in the takeover

10 region underneath the rotary beam 17 one after another,
time-wise, if the suction elements 9 to 14 are not
individually activatable. Under these circumstances, it is
particularly preferred for the arrival of a first disc-
shaped element to be detected by sensor and for a time-

15 controlling operation, which fixes an admissible period
until the aligned disc-shaped elements are transported

away, to be triggered.

The infeed device 8 may alsc have another sensor system for
20 detecting damaged wafers, which are then automatically
removed from the installation. The picking-out operation
may be carried out, for example, by onward transportation
of the damaged wafer by the corresponding conveying element
1 to 6 of the infeed device 7. For picking-ocut purposes,
25 the lifting of the element off the conveying element 1 to 6
is then merely suppressed. At the end of the conveying
element 1 to 6, the element picked out then slipg, for

example, into a collecting device.

30 A time-controlling operation initiated by the first wafer
that runs in ensures that, in the case of an element which

is missing as a result of rejection, rotation and



30 Atime-controlling operation initiated by the first wafer that runs in
ensutres that, in the case of an elenent which is nissing as a result of
rejection, rotation and 22 transporting-away of the elenents is carried
out, even with one or nore suction elenments 9 to 14 which are not equi pped
with elements. The time-controlling operation fixes the latest point in
time for the beginning of rotation, ? order to ensure that the rotary
beamis repositioned in tine for the offer el ements of the infeed device 8
that are being fed in. A rotary beam 17 of a device according to the

invention is 10 represented in a side viewin fig. 2, at a point in tinme at
whi ch a nuhbePsBPriieg- §H§Be8feFEﬁeﬁ%§mQEt?olEscﬂﬁVéeﬁeﬁﬁﬁedeﬁeﬁo§FFhon

under neat NohQeokChaEY BEAMLIA ERchBfe o 3kEOVEE LAGEANarknabRCeRUERRENTicd

enbodi ment represented, e di sc-shaped elenents are not tran
in fig. 1, whyhceheegnhg.el Bhentsmé- t0n6ro[m1ngeopeﬁatnanyflkbe dhec shaped
el enent s 24 to 28 are disposed in a so-called "carrier" 30. In a carrier 30

of this kihategt HBﬁBErlﬁftéWEaFSﬁcE§e4ﬁe§FBan8ngeHOFﬁtéoﬁatFPX The

di sc- shaped gbenest 8nddrborB8carBedispasednbant hg Sabds20i6hear apces 40.
Provided in the clearances 40 are retaining elenents which prevent said

di sc- shapetistefrent shg4otbe28elémentfabFi hheotnfebd thwierefApkhftedre
enbodi nent sgnted the said retaining el enents are constructed as
supports 41€% ﬂg fﬁ th8-edge region of the clearances 40 in 25 the carrier
30. In fig. 2, thisis indicated in an exenplary manner by nmeans of

ref erence synbols only in the case of the right-hand clearance 40. In the
exenpl i fi el cAbadyYneRaTr &fr eSent dgvipef pgeordinpgyeo the invention is

10 represented in a side view in fig. 2, at a point in time at
which a number of disc-shaped elements 24 to 28 have
reached a position underneath the rotary beam 17 in the
takeover region. In the exemplified embodiment
represented, the disc-shaped elements are not transported,

15 as in fig. 1, by conveying elements 1 to 6. On the
contrary, the disc-shaped elements 24 to 28 are disposed in
a so-called "carrier" 30. In a carrier 30 of this kind, a
number of clearances 40 are provided in a matrix. The
disc-shaped elements 24 to 28 are disposed in the said

20 clearances 40. Provided in the clearances 40 are retaining
elements which prevent said disc-shaped elements 24 to 28
from falling out. In the exemplified embodiment
represented, the said retaining elements are constructed as
supports 41, 42 in the edge region of the clearances 40 in

25 the carrier 30. In fig. 2, this is indicated in an
exemplary manner by means of reference symbols only in the

case of the right-hand clearance 40.

In the exemplified embodiment represented in fig. 2, five
30 disc-shaped elements 24 to 28 are picked up simultaneously
by the corresponding suction elements 9 to 13. In this

case, the disc-shaped elements 24 to 28 are shown in a



30 di sc-shaped elenments 24 to 28 are picked up sinultaneously by the
correspondi ng suction elenments 9 to 13. In this case, the disc-shaped

el ements 24 to 28 are shown in a 23 position in which they are |ocated
after being lifted off the retaining elenents of the carrier 30. In the
case of the suction elenent 14 represented on the right in fig. 2, a
contact face 31 of said suction elenent 14 is represented 5

di agrammatically. As has already been | ai ned, the contact face 31 nmay

al so be forned by partial faces of contact elenents. The suction elenents 9
to 14 are identical in structure. In order to avoi d unnecessary

repetitions, therefore, the suctjon elenent 14, 10 together with its
fixing ar rRPRENEH bh ‘f%n%afr}f“?%rare? ?ﬁtec&"ﬁ‘gwlfﬁb%%n%eﬁjcﬁ%‘gf% detail .
The posi tiofe Ofetditn SHEtd DinSh €SBt drle r@datide 3@ they Fdatablesgarrier

el ement 15, and thereby the distance dl 15 between said rotatable carrier
el enent 151fgﬁndsm¢ielcmrﬁh©ﬂemtacb4 mepmﬁrmeed'a@m eidmyriaellni: finngigev? ce 32

which is construct as_a. pn tIC cy, er. The suction
o emnt 14 SR el O BRI el BRI Y I HepltSentt
carriers e|c§i’@j&arﬂrﬁa’@ﬂ§hily(ed z@é lﬁi‘@taﬂﬂezﬂw rﬁeeﬂ-@qbliiﬂlé@ detvé ce 32 is

desi gned so as to be iustable inits length, so that the distance dl of
the contaAnFaele BACH3E Heak RIs@rPel kered 1ay fpamh 1hk faekatabl e carrier

el enent 15, ﬁﬁg 34 t herefore be
| owered in (%?rectﬁon 5 tomar%&g%%e c%ﬁ%ﬁ%ﬁw% ?%a?%égg?ocess, a
di stance dideieis®enit hatrse tersS3 ointéwdé@tta@ada\b@l@amﬂl@éegtmnt 15 which

is oriented towards the carrier 30 and the contact face 31 of the suction
el ement 14°¢Ret Heleagedthefriepre, only the suction element 14,

10 together with its fixing arrangement on the carrier element

15, will be described in detail.

The position of the suction element 14 relative to the
rotatable carrier element 15, and thereby the distance d,

15 between said rotatable carrier element 15 and the contact
face 31, can be varied by a lifting device 32 which is
constructed, for example, as a pneumatic cylinder. The
suction element 14 is connected, via the lifting device 32,
to the rotatable carrier element 15 and fixed at that

20 point. The lifting device 32 is designed so as to be
adjustable in its length, so that the distance d; of the
contact face 31 of the suction element 14 from the
rotatable carrier element 15 can be adjusted. Said suction
element 14 can therefore be lowered in the direction

25 towards the carrier 30. In the process, a distance d;
between that side 33 of the rotatable carrier element 15
which is oriented towards the carrier 30 and the contact
face 31 of the suction element 14 is increased. Under
these circumstances, the distance d; of the contact face 31

30 from the carrier element 15 is greater, for the purpose of

lifting off a disc-shaped element, than the distance d, of



t hese circunstances, the distance dl of the contact face 31 30 fromthe
carriier elenent 15 is greater, for the purpose of lifting off a disc-shaped
el enent, than the distance d2 of 24 the supporting face fromthe rotatable
carrier element (dl-d2>0) . By increasing the distance dl between the
contact face 31 5 and the rotatable carrier elenent 15, said contact face
31 and the suction elenent 14 are therepby brought into the vicinity of the
surface of the disc-shaped elenent in h a way that said di sc-shaped
elenment is lifted off the retaining elenments of the carrier 30 and held in
contact 10 with the contact face 31 of the suction elenment.9 to 14. For the
sake of inprovadrrPEring, facre Hrer-Ehrpedtalapatcarniensgl el ance 40 in
the carrie d3Q1@650h is on the extrene right is not represented. 15 It can

be seen, i igure'2, that the lifting-up of the disc-shaped elenents 24 to
28, against the force of gravity, out of the carrier 30 is carried out in
the direction towards the rotatable carrier elenent 15. Under these

ci rcunst arPesiNEFRAYI Y dnke ¢ staned e SiRtaae £d¢ FPntEs Yy f@fssaild

rotataby e Gagrigl Pé@i‘@%&&1e15cé§rﬂéfaédféméﬁﬂ@“15 anoiher-disiance,de between
the rotatable carrier element 15 and a supporting tace of the transporting

device 7. dmdtthee exenpdnfelkenembold nend tlespralse ibedyglstai thto amlsport i ng
device 7 is, djsposed_in such way fhat the supporting, 25 plane 29 is

i sposed At G T Reco i SRarter (T 1o LHe Of o S ADPEE O STERe of righih 15, The
tranSDOVt'ngQﬁVﬁﬁﬁt7s&9@ﬁﬁ§é§—§ﬁaé%& S1&hdgr A1 d ves r@bd eadly described, which

is driven by a driving roller 35. O Arerouting roller 36 is constructed

at the oppostanbmg ®fements of the carrier 30 and held in contact
10 with the contact face 31 of the suction element 9 to 14.
For the sake of improved clarity, the disc-shaped element
in that clearance 40 in the carrier 30 which is on the

extreme right is not represented.

15 It can be seen, in figure 2, that the lifting-up of the
disc-shaped elements 24 to 28, against the force of
gravity, out of the carrier 30 is carried out in the
direction towards the rotatable carrier element 15. Under
these circumstances, the distance d; of the contact face 31

20 from said rotatable carrier element 15 is greater than
another distance d; between the rotatable carrier element 15
and a supporting face of the transporting device 7. In the
exemplified embodiment represented, said transporting
device 7 is disposed in such a way that the supporting

25 plane 29 is disposed at a fixed distance d; from the

rotatable carrier element 15.

The transporting device 7 consists of the string drive
already described, which is driven by a driving rollexr 35.

30 A rerouting roller 36 is constructed at the opposite end of
the string drive. The driving roller 35 and rerouting

roller 36 are disposed on the rotatable carrier element 15



the string drive. The driving roller 35 and rerouting roller 36 are

di sposed on the rotatable carrier element 15 25 via nounting arrangenments
37, 38. Additional guide rollers nay be provided, dependi ng upon the
overall length of the string drive. After the disc-shaped elenments 24 to 28
are located, in each case, in contact with the contact faces 31 5 of the
suction elenents 9 to 13, the lifting devices 32 are activated and the
suction elements 9 to 14 are noved in t4% direction towards the rotatable
carrier elenment 15. In the process, the disc-shaped elenents 24 to 28 are,

at 10 the sanme tine, lifted up at |least sufficiently far above the carrier
30 for theémamorount ey |deangetenthe 3 at t3 . whiddl bl omahtgwbderovehkses of the

rotary be 7, ; i i i j a t he
xempy 111 07 BT adE, 'S S EREEE TR0 he Sreand A Ik e
transfer oftdieg dsirshapett et efientSi 24- a8l islaméntcaz4 ied Daitavéa t he
string drive 18, but the disc-shaped elenents 24 to 28 are put down

i ndi vi dual P3PS cHssRAtR CHE. Fot TP Purpole, thai rrEaet tacea 3%
variable ase 20,4 gfoﬁtél%ﬁé%%éofﬁ (& A1 vend d%f]@iﬁircﬁé\?{cgé%nér&5 or

the transporting device 7. IS case, the additional transporting device
i s fornmed dyt itetadsmed tehSdswnidian efementdad toves dihe hatrdd@rin 26heéf t er

sufficient_ distance between the carrier. 30 and, t he _ di sc-shaped el enents 24
to 28 has bEEiH G SRIPES Het i TAFTRPIRECITTIS hE e RkesI B2 of the suction
elements 9 to 14, the rotary beam 17 is rotated about the | ongitudinal
axis 29. In order to keep |low the speed of the disc-shaped 30 elenents 24 to
28 whi ch afe et ngroesss, ttiee |dngd taithped e bamant29 2yt przd ennd) yatext end,
when tfgrekﬂg ég% é?ﬁ%ﬁ”f&%%ed up at least sufficiently far above

the carrier 30 for them not to collide with the latter when

a rotating movement of the rotary beam 17 occurs.

As is represented in fig. 2, in contrast to the exemplified

15 embodiment in fig. 1, onward transportation after the
transfer of the disc-shaped elements 24 to 28 is not
carried out via the string drive 18, but the disc-shaped
elements 24 to 28 are put down individually in a cassette
34. For this purpose, salid cassette 34 is variable as

20 regards its position relative to the carrier element 15 or
the transporting device 7. 1In this case, the additional
transporting device is formed by the cassette 34 and a

drive that moves the latter.

25 After sufficient distance between the carrier 30 and the
disc-shaped elements 24 to 28 has been achieved by
activating the lifting devices 32 of the suction elements S
to 14, the rotary beam 17 is rotated about the longitudinal
axis 29. 1In order to keep low the speed of the disc-shaped

30 elements 24 to 28 which are being held, the longitudinal
axis 29 may preferably extend, when there is only one group

of suction elements 9 to 14, in the vicinity of the contact



of suction elenents 9 to 14, in the vicinity of the contact 26 faces 31 of
said suction elenents 9 to 14 or through the Ilatter. The di sc-shaped

el enents 24 rest against the contact faces 5 of the suction elenments 9 to
14 or against the transporting device 7. In the exenplified enbodi nent
represented, which has only one group of suction elenments 9 to 14 and one
transporting device 7, a rotation about 1800 is now carried out and the

di sc-shaped el enents 24 to 28 are dispgf d 10 above the supporting plane 39
defined by the strings of the string drive. In order to put the disc-shaped
el enments 24 to 28 down on the string drive in the supporting plane 39 of
the transporting devjce 30, unless this has already been carried out prior
to rotati offCehelt Pt i TR UHCEOBERMARES h2 &Rictf o7 T RRRMER ©1%0 14 are
actuated iyysuch a way that said suction elenents 9 to 14 are noved onwards
in the direction towards the carrier elenent 15. In the process, the first
di st ance dl is reduced until it is smaller than the other di stance d2

(dl -d2<0). t he disc-s enents 24, to 2 ut do on t
{ranspor TP CRVACE 9850 ey ParRtE rEhopont cREBhES” by e et SRt Fanap e e ng
device g 4 ﬁﬁé*éﬁé@$$ﬁ0@&é£$E@§e@t@9 iD éfgyﬁ&lﬁsta@héstf§@é§§§@£§§ I'n
the latter. The cassette 34 is dlsposed at the end of the transporting

devi ce 7, @@Vld@ﬂt helwli slee s¢ragrell ef e nebodipent Or%r@%mmb%dl nvlhbaduced
19,1 GBSELLE, Shhe SRS of LSS, oy BoMERTS O £ dgRERLALIG device
representa&rmpcﬁr&mg v eviTe @Cﬁ@iﬂtfﬁltﬂoé@@ 1gyeni s olo@t cdheiédo
pornts in time infigs; 2 and 3, the disc-shaped element 24 to 28 which is
10 above the supporting plane 39 defined by the strings of the
string drive. In order to put the disc-shaped elements 24
to 28 down on the string drive in the supporting plane 39
of the transporting device 30, unless this has already been
carried out prior to rotation, the lifting devices 32 of
15 the suction elements 9 to 14 are actuated in such a way
that said suction elements 9 to 14 are moved onwards in the
direction towards the carrier element 15. In the process,
the first distance d; is reduced until it is smaller than
the other distance d; (d;-d;<0). When the disc-shaped
20 elements 24 tc 28 are put down on the transporting device
7, they are transported away by said transporting device 7
in the direction represented in figure 3, as is represented
in the latter. The cassette 34 ig disposed at the end of
the transporting device 7, so that the disc-shaped elements
25 24 to 28 can be introduced into the cassette 34, either
directly or by means of a depositing device which is not

represented.

As can be clearly inferred from the representation of the
30 device according to the invention at the two points in time
in figs. 2 and 3, the disc-shaped element 24 to 28 which is

held on the suction element 9 to 14 in each case is first



held on the suction elenent 9 to 14 in each case is first 27 of all lifted
out ‘of the carrier 30, or off a conveying elenent 1 to 6, by reducing the
di stance dl of the contact face 31 fromthe carrier elenent 15. A further
reduction in the distance dl leads, at the latest after rotation of 5 the
carrier elenment 15 on which the suction elenents 9 to 14 and the
transporting device 7 are disposed in an, identically oriented manner, to
the putting-down of the disc-shaped el'enents on said transporting device 7.
10 Under these circunstances, the lifting of the disc-shaped elenments 24 to

28 off the conveying elements_1 to 6, or out of the carrier 30, may al so be
carried oRf a1} nkl K& WhePt dshe FEBt$hy hovenentt ot §PRVEBtAFy beam 17

uhi ch_has o plggady, besne | by | ALggk dndese t&@é@ar@é%;&'lmfaq:ﬁﬁsﬁcﬁlgtla A5 that 1s

necessary Is to ensure t t1 ng novenent t he vi ces 32
is sufficibmtey3Yaframtthereyvenier colgmeett of5 a rkafuedger ofedbet dosc- shaped

el ements duri he rotating novenent. 20 _The transporti 7 may be
e ded eomsti

ng .devi ce
operated etth 2Fango cked SidTHe A ot o @ tiFsu a2 10 ¢k he

transpostigige deyi£fer &feV@n 8080Ushidn 16 SXMPIL, o1dBends S6-shaped
elements 24 to 28 are to be introduced into the cassette 34. Under these

ci rcunst ancesand e efrpaspert in@sievapsporaze i dhsprsedeipagn of the
transportin evi 7 is. advantageous, after the putting-do of a
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reposi ti ondie 0fhdhed Cabshdhes 3n asal @ 0eF &iSshd St 1ed oldved hy  respect to the

supporting plane 39. 30 In order to keep |low the nmasses of the rotary beam
17 which

10 Under these circumstances, the lifting of the disc-shaped
elements 24 to 28 off the conveying elements 1 to 6, or out
of the carriexr 30, may also be carried out at the same time
as a rotating movement of the rotary beam 17 which has
already been initiated. Under these circumstances, all

15 that is necessary is to ensure that the lifting movement by
the lifting devices 32 is sufficiently rapid to prevent
contact of a rear edge of the disc-shaped elements during

the rotating movement.

20 The transporting device 7 may be operated either in a
clocked manner or continuously. Clocking of the
trangsporting device 7 is advantageocus if, for example, the
disc-shaped elements 24 to 28 are to be introduced into the
cassette 34. Under these circumstances, a brief pause in

25 transportation on the part of the transporting device 7 is
advantageous, after the putting-down of a disc-shaped
element 24 to 28 in each case, in order to permit
repositioning of the cassette 34 as regards its height with
respect to the supporting plane 385.

30
In order to keep low the masses of the rotary beam 17 which

are to be moved, it is advantagecus to provide, externally,



are to be noved, it is advantageous to provide, externally, 28 a conpressed
air ‘'systemfor generating the required air flow for the Bernoulli suction
devices. It is then not necessary to dispose the conpressed air system on
the carrier element 15 itself, and this reduces the weight of 5 the latter,
The driving technol ogy, including a driving notor for the transporting
device 7, is preferably disposed on the carrier elenent 15, so that al

that is necessary for connecting and dﬂ%rating the transporting device or
the entire device for transferring the disc-shaped elenents in 10 the event
of the punp being disposed on the carrier elenment 15, is to connect

el ectric cure@npres ahd sYgrem f@he@en¢tﬂt%m9imhﬁirﬁqﬁim@@ségrto t he

rotary beaﬂé nd]taermvkag & IW{.ST&lO%e%advggé ag t %%e above in the

case of an ssli'y rotatable rotary enﬁ?rfred

enbodi mentnéeps esenties, didpdse aeﬁelr@dnpiér@ee@oabrtérpstétﬁe@d wel t he onward
transportatron is carried out, in the horizontal direction in each case,

ei t her by @HEr el ¢} ARIE t ¥ anshert nag pa ke wsefilece? e evorphy ¢he

cassette 4%% ¥@¥§{ SH&Q §§gv §“€%cﬁ%& n ro%lUéPS |§s%§ﬂlfﬁ on i s not

necessary ion OofF positToning O ary beam respect
to the i nieesrdeyi cehd arehéberatdy tdeonbde t T anspopie Hgrappar @t sisosdd, 34 i s

then to be adapted accordingly. This also | eads. 25 to a deviation from 180
rotation a%er ?h"ea’-b]r’%q’(]r’n%l BF 1% heSQi'Stsabbd B entht 8522583728 by the
suction el e SnPact Phddand SHOeavis %e%ééﬂ@é}@r aébisd spbodi ment of
arotary 30 beam1l/7 is represented figs he ar rangenent

entire device for transferring the disc- shaped elements in
10 the event of the pump being disposed on the carrier element
15, is to connect electric current lines and signal lines
for activation purposes to the rotary beam in a movable
manner. This is advantageous, above all, in the case of an
endlessly rotatable rotary beam 17.
15
In the exemplified embodiment represented, it is assumed
that both the infeed and the onward transportation is
carried out, in the horizontal direction in each case,
either by the additional transporting apparatus 16 or else
20 by the cassette 34. However, such horizontal alignment of
the installation is not necessary. The rotation or
positioning of the rotary beam 17 with respect to the
infeed device 8 and the additional transporting apparatus
16, 34 is then to be adapted accordingly. This alsco leads
25 to a deviation from 180° rotation after the picking-up of
the disc-shaped elements 24 to 28 by the suction elements 9
to 14.

A side view of a simple exemplified embodiment of a rotary
30 beam 17 is represented in figs. 2 and 3. The arrangement
in which a transporting device 7 and a group of suction

elements 9 to 14 are disposed on one side 33 of the carrier



in which a transporting device 7 and a group of suction elements 9 to 14
rare di sposed on one side 33 of the carrier 29 elenment 15, can al so be
expanded by additional transporting devices and groups of suction el enents.
In particular, for exanple, it is possible to provide a rotary beam 17 in
whi ch a group of suction elenents and a transporting device 5 are disposed,
in each case, uniformy around the Ionggtudinal axis 29 of said rotary beam
17. Under these circunstances, there i§”carried out, after the picking-up
of the disc-shaped elenents by the suction elenents in each case, a

rotation about 3600, divided by the nunber of 10 transporting devices and
groups of SHEMERE diSemShts 2186 bengreRdese Py GAsds 1onadyrREsPOTEiEI%t s i s

correct|y darjieated: Ve ol 1 stdudey] 2 el | NG PYEAASR ey Dk N9 Up

new di sc- shaped el enen I'n or as Is shown in e exenpli'fi
enmbodi nent emmpﬂleguna is podsebdle éa pdonfitdet laerhtraszty diesmn dWaped el enent s
1.1 to 6.1, .i.n_each case, off the co 5%%@% nment s to 6, at the correct

time when ¥H68 A GFOURIETnEXET 100 ﬁeﬁF@“@HOE YaY S%e&Ened,

the liftng dew s%%l ofi f RQ20 St i Q@uef'o?cﬂﬁzzt Sroun@ heare preferably
activated individually. The way in which the disc-shaped el ements can be

al i gned by lorige tawddmiadn aediem@r®t ©10 s dl4dtanyepeeseit’ed iUndery.thesen a 25
greatly Slﬁp|lfleg manner or thls R tion el nts 9to 14

F
are not only WAMEAEIS SRt P FESpest BF T eFPtdlégg%%gtpﬁbﬁﬁ MEer arm

but can al &F Ree m@@twa?;le@telteh@ﬂtscw tdle @ick1030 elRenRRY tllrp'é"éch
represented to the left dividing line T show, for exanple, possible

positions &Bsg.t @t aloteit ifony@bout 360°, divided by ‘the number of

10 transporting devices and groups of suction elements, so
that the next group of suction elements is correctly
oriented over the infeed device 8 for the purpose of

picking up new disc-shaped elements.

15 1In order, as 1is shown in the exemplified embodiment in
figure 1, to be able to lift the first disc-shaped elements
1.1 to 6.1, in each case, off the conveying elements 1 to 6
at the correct time when a position underneath the suction
elements 9 to 14 is reached, the lifting devices 32 of the
20 suction elements 9 to 14 are preferably activated

individually.

The way in which the disc-shaped elements can be aligned by
the suction elements 9 to 14 is represented in fig. 4 in a

25 greatly simplified manner. For this purpose, said suction
elements 9 to 14 are not only variable with respect to
their distance from the carrier arm, but can also be

rotated about their central axis.

30 The posgitions represented to the left of a dividing line T
show, for example, possgible positions of a total of five

disc-shaped elements 56, 58, 59, 61 and 63. Said disc-



di sc-shaped el enents 56, 58, 59, 61 and 63. Said disc 30 shaped elenents
rare fed in by the infeed device 8 in the direction of the arrow and may be
di sposed on the conveying elenents 51 to 55 in both a rotated and an
eccentric manner. No consideration will be given herein to 5 displ acenent
of the disc-shaped elenents, relative to one another, in the direction of
infeed, since a tenporally offset arriyal of this kind of the disc-shaped
elenents in the take-over region is coﬁgensated for by the individual
tenmporal control of the suction elenents belonging to a 10 group. The
position of the individual disc-shaped elenments 56, 58, 59, 61 and 63 is

i denti fi edshegedegdppratshyran fiedade- byr 6&6sdndgesy searmcshibcin $hgot
represent ed. id I i.ng m i_th rv : same
time, for g&é?%%?iohg%g:%égeg&\%%ﬁr%?,ﬁ g%ﬁ%?ed% o%'éetda%rna gﬁet i%grﬁlgrlteytlglgstem
There is fedementensttheocasvdy hetél anrent ahkdwingh ans eshtewtri20 right at the
top in fig. 4, a disc-shaped elenent 56 which is ideally aligned as regards

its positiBANNFR-s Mol &C8S1AEAR 108 MWatldr &8 GilyFFRabERsSit &7d to rotation

about the sGenhLechRidt o¢f rhie glemRRhaf MRrkRheCtiRriive RECERRANY. The
I mage- processing system sets an angle of 25 rotation of 00 and the
associ at edaswthiean ehetrbet dimetct icepodsentfed)d , pisckseup ttleepelreddnt at the

point in ti at  whi.ch_th ntre .paji nt saj,d el enent. cqincides with a
61 ppi ng pOLEEEkL 267 1R Ao SEIat SAPGUA Ghoo RETERoEat S LA Eng Tpol nt. ML
correspondghel B aibe o¢ase raly kol kil @RAldehs3Q coly TR HhyCaheSUeldion delagnents, to
the longitudinal axis of the suction elenent wth the plane of

t ransport atieopogklt kentrol of the suction elements belonging to a

10 group.

The position of the individual disc-shaped elements 56, 58,
59, 61 and 63 1is identified, for example, by an image-
processing system which is not represented. Said image-

15 processing system may either serve, at the same time, for
detecting damaged wafers, or else may be an additional

system.

There is fed in, on the conveying element 51 which is shown

20 right at the top in fig. 4, a disc-shaped element 56 which
ig ideally aligned as regards its position. This relates
both to lateral displacement and to rotation about the
centre point of the element 56. No correction is
necessgary. The image-processing system sets an angle of

25 rotation of 0° and the associated suction element {(not
represented) picks up the element at the point in time at
which the centre point of said element coincides with a
gripping point M; of the associated suction element. Said
gripping point M; corresponds, in the case of rotationally

30 symmetrical suction elements, to the longitudinal axis of
the suction element with the plane of transportation of the

transporting device 7. The suction element is activated



transporting device 7. The suction elenent is activated 31 only as regards
-its hei ght above the infeed device 8 and the generation of the suction
force. An additional disc-shaped elenment 58 lies on the second 5 conveying
element 52 in fig. 4 in a laterally displaced nmanner with respect to the
direction of conveyance of said conveying elenent 52. Since rotation of the
el enment 58 is not necessary, activatiop of the associated suction el enent
is likew se carried out nmerely with resg%ct to the 10 generation of the
suction force and the lifting-up of the elenment 58. The lifting-up of the
element 58 is carried out at the nonent at which the gripping point M

coi nci des OWil¥hag &edprds| ike, hpaRER akP¥RdSher ARSeeds8ryics ghénddirection

of i nfeed, L,.SG-shape I . B8 It is shown, on the third
conveyi ng gﬁ%néggegé§gPﬁt%§ gP%fggggéggigg}ggf that the disc-shaped el enent
59 fed in at that point is rotated about its centre point. The inage-

processi ng_system ascertai.ns an angle_of rotation a between 20 a centre |ine
60 of the BPeREAt tPARSVELSEr FRABeHhELBrPECPRORIER PR £88, SRAPEA angl e

shoul d QUDHBhvE?i%ggehEmehEGSQi $6- ghaped ‘iheg?%té%aiﬁryg%rs §hlygl ocat ed.

The deviation ©Of e angle a servesTas a basis for calfculating an angul ar
correcti onmafherswéthomespementowhhehdefrbettion2bfl cbhivegampei sfashiidat ed i n

a manner corresponding to thi anqul ar correction, so that the el enent
which is | PPECRVARS BYeTand SactiSAPGPeREh RoMhPoUGRE FAEBSR eoFr o6t

angul ar | geat haReagaird), AbeiRakAbni Brt kiR aksWhighcbhgudisensbapgdncel ement
59 is lifted up is determ ned by the coincidence of 30 the centre line 60
with the gieppikgwpeentakBiefl thé merely with respect to the
10 generation of the suction force and the lifting-up cof the
element 58. The lifting-up of the element 58 is carried
out at the moment at which the gripping point M; coincides
with a centre line, which extends transversely to the
direction of infeed, of the disc-shaped element 58.
15
It is shown, on the third conveying element 53 of the
infeed device 8', that the disc-shaped element 59 fed in at
that point is rotated about its centre point. The image-
processing system ascertains an angle of rotation a between
20 a centre line 60 of the element transversely to the
direction of infeed, which angle should amount to 90°¢ if
the disc-shaped element 59 is correctly located. The
deviation of the angle a serves as a basis for calculating
an angular correction. The suction element which effects
25 1lifting-up is activated in a manner corresponding to this
angular correction, so that the element which is lifted up
by said suction element is brought into a correct angular
location again. The point in time at which the disc-shaped
element 59 is lifted up is determined by the coincidence of
30 the centre line 60 with the gripping point M; of the
asgsociated suction element. Under these circumstanceg, the

gripping points M; to Mg of all the suction elements



associ ated suction el enent. Under these circunstances, the gripping points
ML to Mb of all the suction elenments 32 belonging to a group preferably lie
on a theoretical identifying line 57. In the case of the elenent 61 fed in
on the fourth 5 conveying element 54, the inmage-processing system
identifies, on the one hand, an angular error p and, on the other hand, a

| ateral displacenent in the direction tggards the fifth conveyi ng el enent
55. As was already the case wth the précedi ng el enent 59, however, only
the rotation 10 of the elenent 61 is corrected. For this purpose, the

associ ated suction elenment is rotated once_again on the basis of the
angul ar er PBAORSEBBt APn@dITPHE PasEeyrbdy dngpena el ERerre63cadai n shows a
pure angul wever, anmpounts to exactly 45 in this case. 15
In the casgagﬁEEQ&a EFne Eget such as is showmn by the elenents 58 and
61, the disc-shaped elenents are held eccentrically, transversely to the
direction of infeed, by _ the suction elenents. The activation, tine-w se, of

the 20 sucFPloﬁl€ﬁ§ﬁt§fthFh€lﬁﬁﬁEﬁt6étfﬁﬁléﬁ PRetBENEPETEPNes 60, 62 and

64 coinegid ng4po S t guar antees that
t he eleﬁenggﬂg%91%§ - h@Hh g?e %gélﬁﬁgﬁed ggﬁ%?%?ﬁ? s %E% elng put down on

t he transpdentmgldevloa Ehetoaashendelyntanghéadleembmoﬁ ahd25on the

transportati the latter. The.location of .the transferred el enents 56
e B S N R S AR ST LS 18 el et

device 7. aeﬁeth@fthOEahweQ@ﬁgléiemaﬁtb@gn r atatad, au§eéagr%§@nbsgeln fig. 4
to the right of the dividing line T. On the other hand,

with the preceding element 52, however, only the rotation

10 of the element 61 is corrected. For this purpose, the
associated suction element is rotated once again on the
basis of the angular error ascertained. The last disc-
shaped element 63 again shows a pure angular error which,
however, amounts to exactly 45° in this case.

15
In the case of a lateral offset, such as is shown by the
elements 58 and 61, the disc-shaped elements are held
eccentrically, transversely to the direction of infeed, by
the suction elements. The activation, time-wise, of the

20 suction elements at the moment at which the centre lines
60, 62 and 64 coincide with the gripping points Mz, 4, s
regpectively, guarantees that the elements 59, 61 and 63
are positioned centrally after being put down on the
transporting device 7, transversely to the direction of

25 transportation of the latter. The location of the
transferred elements 56', 58', 59', 61' and 63' after they
have been put down on the transporting device 7 and the
rotary beam 17 has been rotated, is represented in fig. 4
to the right of the dividing line T. ©On the other hand, a

30 correction which has not been made, of a lateral offset on
the conveying elements 51 to 55 of the infeed device 8

leads to an irregular distance between elements on the



30 correction which has not been nade, of a lateral offset on the conveying
el ements 51 to 55 of the infeed device 8 leads to an irregular distance
bet ween el enents on the 33 transporting device 7 of the rotary beam 17.
However, this does not matter, or can be corrected with little effort,
particularly if the elenents are transported away by the transporting
device in a clocked manner. 5 In the above enbodi nents, the disc-shaped
elements were basically brought into the take-over region in a parallel
manner via the infeed device. In said take-over region, the elenents were
lifted off by the suction elenments and, 10 after rotation of the rotary

beam transported awa ith the aid of the transporting device to_the
onmard-congg?PﬁaorFﬁﬁ sg%VPFﬁggaB%aFQ?u§9tﬁﬁﬁb$§P% it i sHPPREGFse T PdSsi bl e

for the segdescactomberkevensedanThe ebseeshanediehenertie argokhen fed
serially, for exanple via an individual string 15 drive or from cassettes as

the first pemtéyiagrdyviidetheoelementeansporrangpdeticdeavwey Wi thet hey |ie

as a resul% of _th .forggvpf gn%yitég Sgig egenegts are then drawn towards
the string -drFvE by ‘tHe “SUetFonefeeft s and®t i€ rotary beamis rotated.

After that, the disc-shaped elenents are 20 put down on a second
transporting device by the suction elenments. Said second transporting
devi ce mayIthéhe ebapei sebgdaaenter 6headpBgrahiapgdotlesansyi Wgrel ements. A

renewed representation of . all e.details w Ll dispensed __w si nce
this follo%gg ﬁgﬁﬁﬁhergﬁgég- géngggd%E%%pgngr%E %gnoﬁnt%epﬁgﬁagg} by
reversi ng imbnnékevdavite andesat Hegtizee naoh khAbt edkkoocie exeaphi,fied

enbodi ment represented. In particular, individual features

the elements were lifted off by the suction elements and,

10 after rotation of the rotary beam, transported away with
the aid of the transporting device to the onward-conveying
transporting apparatus. However, it is likewise possible
for the sequence to be reversed. The disc-shaped elements
are then fed serially, for example via an individual string

15 drive or from cassettes as the first conveying device, to
the transporting device, on which they lie as a result of
the force of gravity. Said elements are then drawn towards
the string drive by the suction elements and the rotary
beam is rotated. After that, the disc-shaped elements are

20 put down on a second transporting device by the suction
elements. Said second transporting device may then
comprise a carrier or a plurality of conveying elements. A
renewed representation of all the details will be dispensed
with, since this follows from the above-described

25 performance of the method, by reversing it.

The device and method are not limited to the exemplified
embodiment represented. In particular, individual features
of the device and of the method according to the invention

30 can also be combined with one another.



of the device and of the method according to the invention

*conbined with one another. 34 Cainms 1. Device for transferring the

di sc-shaped elenments from a first conveying device (8; 16, 34) onto a
second 5 conveying device (16, 34; 8), said transferring device

carrier element (15) which can be rotated about a longitudinal axis (

and on which at |east one transportinq%deV|ce (7) and at
r

elenment (9, ..., 14) are disposed, whe

30 can al so be

havi ng a

29)

| east one suction
4n the 10 orientation of the at

| east one transporting device (7) and of the at |east one suction el enent
(9, ..., 14) with respect to the rotatable carrier element (15) is
identical and a distance (dl) betweerfl@ightact face (31) of the suction

el enent (9,

14) and a 15 supporting plane (39) of the transporting

device (7) can be varied. 2. Device according to claiml, character

that 20 the. di sheancee (fiby Kﬁaﬁbféﬁ&fﬁ@ tlaced{Sd)sitdpddec Bémenheastrene
(9, . relative to the carrier elenment (15) can be

sucti on el enent
varied. 3. Devi

acefla%%tb'ré%\gexﬂow%ﬁﬂﬁ%qe oFBQ 16 2@%%&%%«%%@% t hat

di stance (d2) Oéo@vé*'ﬂpfrééé%é" e, (32 ttrélge SpL I, L ADRR0T

device (7) relativ

carrirer e errent ( can varil e

according to onemvwinglaisrii¢n éﬂemmﬁaral:s)erwlsm:hlqnaml“m Bbtated

10

15

20

25

30 4.

about a longitudinal axis (29) and on which at least
one transporting device {(7) and at least one suction
element (9, ..., 14) are disposed, wherein the
orientation of the at least one transporting device

(7} and of the at least one suction element {9, ...,
14) with respect to the rotatable carrier element (15)
is identical and a distance (d,) between a contact face
(31) of the suction element (2, ..., 14) and a
supporting plane (39) of the transporting device (7)

can be varied.

Device according to claim 1,

characterised in that

the distance (d;) of a contact face (31) of the at
least one suction element (9, ..., 14) relative to the

carrier element (15) can be varied.

Device according to claim 1 or 2,

characterised in that

the distance (d;) of a supporting plane (39) of the at
least one transporting device (7) relative to the

carrier element (15) can be varied.

Device according to one of claims 1 to 3,

characterised in that

sed in

t he
ting
Devi ce



a nunber of suction elements (9, ..., 14) belonging to a group of suction
elenents (9, ..., 14) are disposed on the carrier element (15), wherein
said group of suction elenments (9, ..., 14) has an identical 5 orientation
to the at | east one transporting device (7). 5. Device according to one of
claims 1 to 4, <characterised in that 10 a nunber of groups of suction

elements (9, ..., 14) and a nunber of #éansporting devices (7) are disposed
on the carrier element (7), one group of”suction elenments (9, ..., 14) and
one transporting device (7), 1in each case, having an identical orientation.

15 6. Device according to claim4 or_5, characterised in that the suction
el ements (9, ..2 NYubehePhHngiagien Algreubps EBn be- aclftVaPe¥ONBENgi Baal | y.

20 7. Dovice acgopdhhg 58 gPe:RlnckoliiBnds! 996, . ohasgpt gblsedopthial the

at | east one transporting device conprises a string drive the at
| east one suction eheneatr{8r ePément, (18), i shdrsponsedidngsoah afway t hat

the at | east one suction_el enent é9, ...,_14) is able_to pass through
between the at ?%%E%OPM51§W?PE§S( f thefs%?in@asd?PvédeéélQ?1EEvice_ _
accordigg to OnﬁrP%nE%@wﬁ Lol Pnd, at CRBLACT BAE SEHA A Bpb PRI ngCact e di rection
of conveyance of the first conveying

(7).

5. Device according to one of claims 1 to 4,
characterised in that
10 a numbexr of groups of suction elements (9, ..., 14)
and a number of transporting devices (7} are disposed
on the carrier element (7), one group of suction
elements (9, ..., 14) and one transporting device (7),

in each case, having an identical orientation.

15
6. Device according to claim 4 or 5,
characterised in that
the suction elements (9, ..., 14) belonging to a group
can be activated individually.
20
7. ' Device according to one of claims 1 to 6,
characterised in that
the at least one transporting device (7) comprises a
string drive and the at least one suction element (9,
25 ..., 14) is disposed in such a way that the at least
one suction element (9, ..., 14) is able to pass
through between the at least two strings of the string
drive.
30 8. Device according to one of c¢laims 1 to 7,

characteriged in that



deV|ce (8) and the direction of transportation of the at |east one
"transporting device (7) are approximtely per pendi cul ar to one another in
the case of a parallel 5 infeed of elenments via said first conveying device
(8), or the direction of conveyance of the second conveying device and the
direction of transportation of the at |east one transporting device (7) are
approxi mately perpendi cular to one anotgir in the case 10 of a parallel
transporting-away of a nunber of disc- aped el enents. 9. Device according
to one of clains 1 to 8 characterised in that 15 the carrier elenent (15)
is endlessly rotatable, at least in one direction._ 10. Device according to
one of clainms 1tE® G1reehiPRceErFeBRCYANERPE 2Bhenbinet | eaBYeBRRISUCt i N

el ement (9, - qqHkel 2o) danosed hiackoLAlSP! e TRBRGE. g8 bhcoparfLer

el enent (15) hod of transterring disc sh elenents froma 25
first convey|ngaueyeaet(6meonr@napeetbng denveyi NQ) deaiapptdﬁiméé&lysald

nmet hod conprls ng the follo steps: - the feedin f at t.one
di sc-shaped el ﬁPen%ﬁc?LﬁrfF s?n%o£9%§ﬁﬁ5 Hviie fg? 2 Pﬂﬁaff?%ing of

the at teast ong,fisg-shapednehesepia Qéidtbﬁrétréén‘QQ?Yﬁ_&j'EQV@@&“ ce (8) by
at | east one 37 suction elenment (9, ..., 14) against the force of gravity;
- the rotation 68)a QartherderQQEnQD(QE)C@ﬂVﬂManhethé the second

conveying device and the direction of transportation

of the at least one transporting device (7) are

approximately perpendicular to one another in the case

10 of a parallel transporting-away of a number of disc-

shaped elements.

9, Device according to one of claims 1 to 8,
characterised in that
15 the carrier element (15) is endlessly rotatable, at

least in one direction.

10. Device according to one of claims 1 to 9,
characterised in that
20 the at least one suction element (9, ..., 14) is
disposed in a rotatable manner on the carrier element

(15) .

11. Method of transferring disc-shaped elements from a
25 first conveying device (8) onto a second conveying
device (16, 34), said method comprising the following
steps:
- the feeding-in of at least one disc-shaped element
by the first conveying device (8);
30 - the lifting of the at least one disc-shaped element

off the first conveying device (8) by at least one



at | east one suction elenment (9, ..., 14) and a 5 transporting device (7)
are*di sposed; - the putting-down of the at | east one disc-shaped elenent on
the transporting device (7) by the reduction of a relative distance (dl)

bet ween a contact face (31) of the at |east one suction elenent (9, .. , 10
14) and the transporting device (7); and - the transporting-away of the at
| east one di sc- shaped el enent by the transportlng device (7) towards a
second conveyi ng device (16, 34). 15 127 Method according to claim 11,
characterised in that the distance (d2) of the supporting plane (39) from
the carrier element (15) is increased for the purpose of putting the

di sc- shaped el et soriowemgntt hed 20. ¢ r ansPoradanslevile {dce 1€ Met hod
according to either. of claims 11 or 12, <characterised in that a numnber of
di sc- shaped el éifeh{ 5%t e aligned with 25 respect to their position in

relation to a pl wad itdtaforsust i Oncoher@ntsl dient - (151%4n Wtk hatte t he
aligned disc-shaped elenents are, at the sane tlne, lifted off the infeed

device (8) by @hUMBRSt ¢Ine RYGFOR| ShRmRR: (99, vows H4) amd a4, Met hod
according to<mg§(ﬂ égfgl J&eéf%QB |f$g% gqg’ln that 38 one

di sc- shaped el emer A each case |s nunber of suction
elements (9, ..-,tHd)putpimg-dewrd hef tiod add oIeaDét tdsree Cld ¢ eshgbedrent (15),

t he sai d number
element on the transporting device (7) by the
reduction of a relative distance (d,) between a contact
face (31) of the at least one suction element (9, ...,
10 14} and the transporting device (7); and
- the transporting-away of the at least one disc-

ghaped element by the transporting device (7) towards

a second conveying device (16, 34}).

15 12. Method according to claim 11,
characterised in that
the distance (d;) of the supporting plane (39) from the
carrier element (15) is increased for the purpose of
putting the disc-shaped elements down on the

20 transporting device (7).

13. Method according to either of claims 11 or 12,
characterised in that
a number of disc-shaped elements are aligned with
25 respect to their position in relation to a plurality
of suction elements (9, ..., 14), and that the aligned
disc-shaped elements are, at the same time, lifted off
the infeed device (8) by a number of suction elements
(9, ..., 14).
30
14, Method according to one of claims 11 to 13,

characterised in that



of suction elenents (9, ..., 14) being activated 5 ind
for Yhe purpose of lifting the disc-shaped elenents o
15. Method of transferring disc-shaped el enents froma
device (16, 34) onto a second 10 conveying device (8),
the followng steps: - the feeding-in of at |east one
by the first conveying device (16, 34);_- serial trans
transporting device (7); 15 - the hold?%g of the at |
el ement in contact against the transporting device (7
carrier elenment (15) on which the at |east one suctio
and a transporPRRgddagirebapey glemgnspésegachocasghés

| east one disc- I . _an o] conveyi
| east one suct?gﬁgggeﬁgngﬂ?ggoﬁ.??gﬁiﬁgqughe'Fhér%gg
di stance (dl) bebtweenoa efnthet chaceef3dlenéntt Hesat Lk
element (9, ..., 14) and the 25 transporting device (
transporting-awdy SECERENaEiPRERESONE: di sc- gﬁép?ﬂlége
conveyi Rg devic - 1,.Method _accar di o]
charactgrised i%ng g%?u%gﬁyfh%gﬁgrgggg'oFB?i 9Fn865??5
shaped el enent ahd dfisredbhepad themdnstan€é Odl rhefirth
(31) fromthe carrier elenent (15), the at |east one
., 14) is noved in the direction towards said carr

ividual ly, time-w se,
ff on their arrival.
first conveying
sai d net hod havi ng
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15. Methed of transferring disc-shaped elements from a

first conveying device (16, 34) onto a

second

10 conveying device (8), said method having the following

steps:
- the feeding-in of at least one disc-s
by the first conveying device (16, 34};

- serial transportation by a transporti

haped element

ng device (7);

15 - the holding of the at least one disc-shaped element

20

25

30

1l6.

in contact against the transporting device (7);

- the rotation of a carrier element (15) on which the
at least one suction element (9, ..., 14) and a
transporting device (7) are disposed;

- the putting-down of the at least one disc-shaped
element on the second conveying device (8} by at least
one suction element (9, ..., 1l4) by the increasing of
a relative distance (d;) between a contact face (31) of
the at least one suction element (9, ..., 14) and the
transporting device (7); and

- the transporting-away of the at least one disc-

shaped element by a second conveying device (8).

Method according to one of claims 11 to 15,
characterized in that,
for the purpose of lifting off the at least one disc-

shaped element and of reducing the distance (d;) of the



for the purpose of increasing the distance (dl) and of 5 putting the at

| eadt one disc-shaped el ement down on the second conveying device (8), the
at | east one suction elenent (9, ..., 14) is noved away fromsaid carrier
el ement (17). 10 17. Method according to one of clains 11 to 16,
characterised in that, after being lifted up or before being put down, the
di sc-shaped elenents are aligned individually with respect to their angul ar
location in relation to a 15 direction 3cf transportation by rotation of the
suction elenents (9, ..., 14).

contact face {(31) from the carrier element (15), the
at least one suction element (9, ..., 14) is moved in
the direction towards said carrier element {15) or,
for the purpose of increasing the distance (d;) and of
5 putting the at least one disc-shaped element down on
the second conveying device (8}, the at least one
suction element (9, ..., 14) is moved away from said

carrier element (17).

10 17. Method according to one of claims 11 to 16,
characterised in that,
after being lifted up or before being put down, the
disc-shaped elements are aligned individually with
respect to their angular location in relation to a

15 direction of transportation by rotation of the suction

elements (9, ..., 14).



