Met hod and device for |oading and unloading elenments into a carrier el enment
The invention relates to a nethod for | oading and unl oading 5 disc-shaped
elenents into a carrier elenent provided therefore. In many production
processes, it is necessary to load a plurality of identical elenments into
or onto a carrier 10 elenent provided for transporting these elenents, for
t he purpose of further processing, and to unload these elenents fromthe
carrier elenment again. Since these elenents may also be sensitive

conmponents, this operation is_generall performed by a person. The
sensitivity of the dfethedsardfavicen ¥r4%®§éﬂ$ FB% B%iﬁﬁ#é?gto t hei r
geonetry, nmaterial properdyam&hed s #g Qf@ﬁgn enents, in
particular, are critical in respect 0 e|r Ilng sc-shaped is

understood here to nmean el enents which do not expressly have to be round,

but are referred to as 20 disc-shaped because thelr t hi ckness |s normal |y
si gni fi cant Mes rRVEET 1{Raf &lFIES (gt MeditPhi ' LAdEHs . U 1He3ERg i on,

especi al ky i4] iRty (éomer %tesbﬁg{t?)ouazﬁégt%%% aceéad%j ﬁ%} tovol taics

fabrication, it 1s undeS|r enents, since
25 this naytmemdébrehen1unusable for the further processing. Moreover,
manual handling of the elenents by a person is uneconomcal, since it
depends greatly on the perfornance of the person, which, as experience

shows, is sybj Fn%tngt%é_,&q{‘ﬁitlho\f@re e sdur g & M&&gryda%?}gandl‘gs in turn

nmay 30 adver se er 'of el ements processe t he
reject rat epdftutahatqal efentdentX cdll dlemdrarefiore tdie abjecd cdrtheri nvention
to aut or{%t e

( e%ement provided for transporting these elements, for the
purpose of further processing, and to unload these elements
from the carrier element again. Since these elements may
also be sensitive components, this operation is generally
performed by a person. The sensitivity of the elements can

15 be attributed, for example, té their geometry, material
property, or thickness. Disc-shaped elements, in
particular, are critical in respect of their handling.
Disc-shaped is understood here to mean elements which do
not expressly have to be round, but are referred to as

20 disc-shaped because their thickness is normally
significantly smaller than their length and width
dimensions. In addition, especially in printed circuit
board, semiconductor and alsc photovoltaics fabrication, it
is undesirable to touch the surface of the elements, since

25 this may render them unusable for the further processing.
Moreover, manual handling of the elements by a person is
uneconomical, since it depends greatly on the performance
of the perscon, which, as experience shows, is subject to
great variations during a working day and this in turn may

30 adversely affect both the number of elements processed and

the reject rate of the elements.



met hod and a device for |oading and unloading a carrier elenment with a
plurality of elenents, in which their handling is effected gently and with
a high degree of 5 economc efficiency. The method according to the
invention and the device according to the invention have the advantage that
the Iloading and unloading is effected in an automated manner. 10 For this
pur pose, the device has a transporting head, by which a set of elenents can
be sinultaneously noved. This set of elehments is deposited in a carrier

el ement situated in a defined position, or a set of elenents is renoved
from the catriier thrasdiore the wslesdsof the tHrhnR Yt adpata 52 hi gh

ow ng to the sinultanequs, | i I j al ural i el enent s.
Mor eover , b{}e\%l&q%ug gjf%t ﬁeev(?%%d{%rﬁﬁ%a{g}nygévr{}ge@lc%a&@ﬁnag ée%%rnlg% s, manual
i nterventi 0as edle@ tN&t the@uipled-Aiitthierofwliengerithe, inf egai@t igrer fol | ow ng
unl oadi ng. 20 According to the invention, a transporting, journey of the
transpor t i n§aReadngs isoefifsddadigantilor aaxtividdt rhigh dmiee vihf ch has to
be takeng b r fdd.stl | east one set of new elenents is picked up
by the t?an%%S%?ﬁﬁg 5§E%§§5¥K$% this case, at |east one further transporting
strip remains free. This strip picks up a set of elenments from the carrier
el enment, the depositing |locations of the carrjer elenment which becone free

then being €86 PSEHOH AFCOME Nk IR Y St 1 e &1 ntsl'b%rcﬂ‘?‘ﬁjgc%eaq agai n.
Not only 30ag%%§d§%gg%kpQ?EFqJﬁ%ﬁnﬁQQ? vd h&&! Sadd {fe cardier

el ement take place, "but it 1s also possible tor the supplying and
conveyi ng- awapdiygc amve yinlg aeliengeritss efof duer ecef frecire casutmontee d cedriiye:and hence
InJa tlgg-S%gEn hq%n%%&pose, the device has a transporting head, by
which a set of elements can be simultaneously moved. This
set of elements is deposited in a carrier element situated
in a defined position, or a set of elements is removed from
the carrier element. In this case, the throughput rates are
15 high owing to the simultaneous loading and unloading of a
plurality of elements. Moreover, by virtue of the
additionally provided conveying elements, manual
interventions are not required either during the
preparation or following unloading.
20
According to the invention, a transporting journey of the
transporting head is not undertaken for each set of
elements which has to be taken, but rather firstly at least
one set of new elements is picked up by the transporting
25 head. In this case, at least one further transporting strip
remains free. This strip picks up a set of elements from
the carrier element, the depositing locations of the
carrier element which become free then being equipped with
the new elements of the transporting head again. Not only
30 does an automated exchange of the elements of the carrier
element take place, but it is also possible for the
supplying and conveying-away by conveying elements to be

effected automatically and hence in a time-saving manner.



3 The subclains relate to advant ageous devel opnents of the nethod
according to the invention. 5 A preferred exenpl ary enbodi nent of the device
according to the invention is illustrated in the drawing and explained in
nore detail, together with the nethod according to the invention, in the
foll ow ng description. In the drawing: 10 Fig. 1 shows an exenpl ary

embodi ment of a device according to the gnvention in a side view, and Fig.
2 shows a plan view of the device according to the invention. 15 Fig. 1
shows an exenpl ary enbodi nent of a device according to the invention, with
the aid of which the nmethod according to the invention is also expl ai ned,

inafirst phbewypldl i Gt tdedRIMad RGO W dfinddtes |5V efid on, 20
first of all a carrier element 1 is brought” into the | oading and unl oadi ng
regi on of thethed eccagcdrdi A ttha Henvenbdenmt.i on. The carrier elenent 1 is
essentially considered to be an elenent which is suitable for receiving a
certain nunber of disc-like elenents. This may, for exanple, be 25 achieved

by the geong! bire¥ «frddi@ dinga-axiaReb Rl GEIY Sf ki HRRREh ddb A Y tiedmat i C
arrangenment onto the carrier element, so that further processing or
t ransporti ngghef inventdiosc-d5 Kd lalsdmaiied g Wy alrawing endkexpl aigeed

i ndi vi dual | t hese gl.ements being consi.dered tq.be, held 0_securely in the

carrier el et n{n_or{g gg?rttail I Zﬁrq%?tﬁ%gcﬁlcﬁ eﬁhs%/ﬁe(egch}.ﬁcﬁ caca$9%%d-éqrg%? tle%é/ _

constitutedjnRehltiisncase Bhe fqll1Waldd Mefcmptiadd y Rargid edrdwivsgwi th in

each case a plurality of depositing |ocations. The nunber of depositing 4
10 Fig. 1 shows an exemplary embodiment of a device

according to the invention in a side view, and

Fig. 2 shows a plan view of the device according to the
invention.

15
Fig. 1 shows an exemplary embodiment of a device according
to the invention, with the aid of which the method
according to the invention is also explained, in a first
view. In the case of the method according to the invention,

20 first of all a carrier element 1 is brought into the
loading and unloading region of the device according to the
invention. The carrier element 1 is essentially considered
to be an element which is suitable for receiving a certain
number of disc-like elements. This may, for example, be

25 achieved by the geometries of the disc-shaped elements
being mapped in a systematic arrangement onto the carrier
element, so that further processing or transporting of the
disc~like eliements no longer has to take place
individually, these elements being considered to be held

30 securely in the carrier element. A particularly practical
systematic arrangement is constituted in this case by a
plurality of mutually parallel rows with in each case a

plurality of depositing locations. The number of depositing



| ocations within the individual rows is in this case preferably identical
In this case, the carrier elenent 1 of the device according to the

i nvention can be supplied both comng fromeach side and from above or
below. The 5 carrier element 1 interacts not only with the device according
to the invention, but is also available for further process steps in the
processing of the elenents. For this purgose, a plurality of such carrier
elenents 1, 1' circulate, it being possible for in each case one 10 carrier

elenment 1 to be in the,loadi3§1and unl oadi ng region . of the device according
to the i nverOCstioRse#itihidbddsy INAVHdE prirws st T aht tHSS 1e@S&hi eved, in

whi ch the g'i‘le%%‘}ia@ﬁ '].Q:Ieln%@%l Gy Fﬂ?ﬁscac{arééa,r ﬁ@%‘fﬁfego@ferﬁ@ﬁt jead to

a delay or even the stoppage of the installation. e carrier element 1
t aken over wifomhichelevirdeharccqudices dong i doessnthiyort headeve ceupst fed st of
all brought by neans of a transportjng device 60 into a defined position,

i n whi ch anPAEORQIEAA SdAhE it Uit adichd ™ (ARCEArPT 7 AR el Bifent 1 with
el ement s gy c%%%&%rm‘eﬂe'a%ndcﬁw]' G RGN Nt Qon P8, 4 (Y B d Ol Scpossible. I n

t he exenpl ary enbodi nent ustrated, the carrier elenent 1 is first of al
fed horizorkaldrdiony ad ithst ireseglt 6, Asitsdon alksarmentlalpbsiféon on the
first level 61 is reached, the carrier 25 elenent 1 i% l.ifted to a second

| evel 62 by FRYEHEE RFOSEARA GFRF FhidHAUIIGTHH 1Y Lhodre i oMt i s
defined Wit €9alsd Jid gds SRAL 18I r 41068} I 0N ARch | Fh P &h & Némerd@adi ng and
unloading is then carried out in an automated manner. 30 The lifting device
14 is, for éxadpl eirazudetponert Qeamg gfossible for in each case one
ﬁ 10 carrier element 1 to be in the loading and unloading region
of the device according to the invention. A continuously
running process can thus be achieved, in which the
unlcoading and loading of the carrier element 1 does not
lead to a delay or even the stoppage of the installation.
15
The carrier element 1 taken over from the further-
processing process by the device is first of all brought by
means of a transporting device 60 into a defined position,
in which an automated loading and unloading of the carrier
20 element 1 with elements by means of the device according to
the invention 1s possible. In the exemplary embodiment
illustrated, the carrier element 1 is first of all fed
horizontally on a first level 61. As soon as an end
position on the first level 61 is reached, the carrier
25 element 1 is lifted to a second level 62 by a lifting
device 14. This position is a position which is defined
with regard to its spatial location and in which the
loading and unloading is then carried out in an automated
manner.
30
The lifting device 14 is, for example, a component part of

the transporting device 60 which, for example, has further

conveying bands (not illustrated) or other conveyors. In



the transporting device 60 which, for exanple, has further conveying bands

(not illustrated) or other conveyors. In 5 the defined position, the
carrier element 1 is referenced in all spatial directions by a hol ding
device (not illustrated) and is |ocked for the | oading and unl oadi ng

operation. The carrier elenent 1 is in this case, for 5 exanple, already
equi pped with disc-shaped el enents which care returning fromthe further
fabrication process and are to be unloaded. In the explained exanple of a
preferred enbodi pent, the 10 elenents to be | oaded are disc-shaped and are

t ) [
made avai | &% det &tCE%‘stlﬁ“-'lsF FRATEFE It TS Fher l e,
rect angul ar ;4 so1shaned £l eERLS: A AN £dg8 alRpdidy el fsc exanple, 6 cm

by 6 cm are situat stacked formi'n these cassettes, one conpartment

bei ng 15 asdildmext tadezbiclarel enenttocam foudi thauabadionpandemsoading he
cassettes 10 to 13 in i ch the disc-sha eg%ejenent . are situated have a
tol erance, SEYTL R di st FRHPSFT ee?Je‘?WeE?th ttht By 1}51?1153 ipart®ent can be
moved easi | oy amp1ld10ul R8idie éi?l‘ﬁq&‘éh ¢ he Sxempigdy endediv®eninZs,
illustrated, the disc-shaped elenents are arranged one above the other in
the verti calami medhimrvinon i vihduafur tdorpafalmeieat ofn theccessenédsandd to 13
and have play in rticular in the vertical direction in the conpartnents.
In this wayFQJp (gg;ﬁﬁﬁ illustrated schematically in the 25 cassette 13
can be lifted within each conpartnment for renoval fromthe cassettes 10 to

13. The cassettes 10 to 13 are fed in a manner not illustrated and are
i ndi vi dual | yn d&djeustgpladiniad taxsnp Ieighta retefevzed ccrithed dednthedtposi tion

of [-t he (i%rrie re‘-:meelne"t:nser]cto ]b'e Floora eh. % eur fssc?—’sl%appeeé;aasﬁftattfg made

available in cassettes 10-13 provided therefor. The, for
example, rectangular disc-shaped elements with an edge
length of, for example, 6 cm by 6 cm are situated in
stacked form in these cassettes, one compartment being

15 assigned to each element. The individual compartments of
the cassettes 10 to 13 in which the disc-shaped elements
are situated have a tolerance, so that a disc-shaped
element situated in a compartment can be moved easily,
without being damaged. In the exemplary embodiment

20 illustrated, the disc-shaped elements are arranged one
above the other in the vertical direction in individual
compartments of the cassettes 10 to 13 and have play in
particular in the vertical direction in the compartments.
In this way, the elements illustrated schematically in the

25 cassette 13 can be lifted within each compartment for
removal from the cassettes 10 to 13. The cassettes 10 to 13
are fed in a manner not illustrated and are individually
adjustable in their height relative to the defined position
of the carrier element 1. For this purpose, the cassettes

30 10 to 13 are in each case positioned via a lifting and
lowering device, it being possible for the positioning for
the individual cassettes 10 to 13 to take place

individually. The individual vertical positioning of the



30 10 to 13 are in each case positioned via a lifting and |owering device,
it being possible for the positioning for the individual cassettes 10 to 13
to take place individually. The individual vertical positioning of the 6
cassettes 10 to 13 is indicated in Fig. 1 by the arrows on the cassettes 10
to 13. Arranged opposite the first to fourth cassette 10 to 13 is 5 in each
case a further cassette 10' to 13", as w}l be explained in detail |ater
with reference to Fig. 2. The fifth to eighth cassette 10" to 13" serve to
receive and take away the el enents returnjn fnon1the3pr cess and unl oaded

fromthe cafFfPErtErEmeRt P, 1Phd SndmsdicadEd gt skt thed QIFTPE dteat er

or smaller apd Eﬁgge%q%gtq@ +ls0 jtshe capacity of the production installation.
In this case, the cassettes are preferably provided in pairs, so that each

cassette provided for supply has an enpty cassette arranged opposite. It is
al so possible for the 15 disc-shaped elenents tq be nade avajlable in sone
ot her way 5Fr89989nPE§°§FF§bF%f #ﬁﬁﬁ@n?q”ﬁﬂqﬁéhnﬁﬂ§ﬁﬁﬁﬁs 1 % Lishdred

bel ow that ¢heggphs c\é{@ec[a FehePednaded 1ant o d hescaryd gf; ¢ eg@nt 1 by

the device according to the 20 invention are arranged in the cassettes 10
to 13. For kepdiengedhdncaetiagrl dlagrmentwilth tref aliegwesHapdif ®l eherlilee suppl i ed

b ft ttes, 10 t t ted f the regi f th
hssertes 16LEEN 35 G LORET CASBENER DS pon o S e G IO Bhent 1
wWith the ai daza alad thanshemddeam b uMiicly ifSrdPvatt §idedde fhidection of

a longitudinal axis of the carrier elenment 1 arranged in its defined
posi ti on. Fanlphdsdpdmeoséhet harnigrsfedensedml4 The fragtmiedio a

po?itiOTbngcg%%%%%ésfgﬁyeéag%J%eaJEgEEJFJor smaller and thus adapted
to the capacity of the production installation. In this
case, the cassettes are preferably provided in pairs, so
that each cassette provided for supply has an empty
cassette arranged opposite. It is also possible for the

15 disc-shaped elements to be made available in some other way

or by coming directly from an upstream process.

It is assumed below that elements which are to be loaded
onto the carrier element 1 by the device according to the

20 1invention are arranged in the cassettes 10 to 13. For
lecading the carrier element 1, the disc-shaped elements
supplied by means of the cassettes 10 to 13 are transported
from the region of the cassettes 10 to 13 to their
respective position on the carrier element 1 with the aid

25 of a transfer beam 4, which is movable in the direction of
a longitudinal axis of the carrier element 1 arranged in
its defined position. For this purpose, the transfer beam 4
is fastened to a positioning device, for example a running
rail 63. The exact procedure, in particular the

30 simultaneous transporting of a plurality of disc-shaped

elements, will be explained below with reference to Fig. 2.



rail 63. The exact procedure, in particular the 30 sinultaneous transporting
of a plurality of disc-shaped elenents, will be explained belowwth
reference to Fig. 2. 7 In order to be able to transport the disc-shaped

el enents, four transporting strips 6, 7, 8 and 9 are arranged on the
transfer beam 4. The four transporting strips 6, 7, 8 and 9 <can, for their
part, in turn each pick up a plurality of7s5 elenents. The transporting
strips 6, 7, 8 and 9 are rotatable jointYy about their conmon | ongitudinal
axis. In each case one of the transportin striQ§ 6, 7, 8 9 t hus be

oriented thaf PEARE FS && &P howd &L e Tdr il ﬁ%‘nﬁﬁpﬁcﬂﬁlﬁl‘g{%% ng or

deposi ting regio f%rg;&c{ iy tde 1My reegion ofaddie casseltem teh kdhe I N
Fig. 1, thig%%s ?%gn asejfg% thé*%%ansportiﬁb strip denote&iﬁi 8. Tﬁ%
transporti ngratsifes Geah 48 dhice Fquwi ridanstormhiag tstanigpordd nh Heaahd, 2 whi ch

is rotatably fastened tao the transfer beam 4 and can be npved jointly with
the latter CAN/159Th&NEIE R&thion R IS (ﬁ%Qﬁ1QﬁﬂQKéikﬁéié§¥|?%e

| ongi t udignale1axiesitQf. R Galdr §o 8l 18P Mt rhpsT & ,Si7Pld fanhd he adescription, a
Cartesian coordinate systemis indicated in Figs. 1 and 2. It wll be
under st ood trlodta tialpd engwemerity adiqudc ttibeis iquineat edbn@itardimel edxd §orln

sinplicity, to,the 20 coordi nate .axes _and .that the rel ative, npv nt
resul ting ERETFASH BF tC%eQi' i P LS e P S ¥h -}r’es et eérgcad‘he

another is ghuG de T3 GAdy ivHatOULt tike dJtdhadRacaididy i ddweridwention.
25 In Fig. 2, the device according to the invention for |oading and

unl oadi ng ce&leimente|lementeece iwinghown depas ifliag X8 EeVhi frrest rigspdirls, in
the coondi nate ;%S LM GG ted A2 04 8% 1 M N8 J1e0pt T 4¢; 2- Ll rged T on.
| case for the transporting strip denoted by 8. The
transporting strips 6, 7, 8 and 9 jointly form a
transporting head 5, which is rotatably fastened to the
transfer beam 4 and can be moved jointly with the latter in
15 the x-direction. The x-direction coincides with the
longitudinal axis of the carrier element 1. To simplify the
description, a Cartesian coordinate system is indicated in
Figs. 1 and 2. It will be understood that the movement
directions indicated refer, merely for simplicity, to the
20 coordinate axes and that the relative movement, resulting
therefrom, of the individual components with respect to one
another is crucial for carrying out the method according to

the invention.

25 1In Fig. 2, the device according to the invention for
loading and unloading carrier elements 1 is shown in a plan
view which corresponds, in the coordinate system indicated,

to a view in the negative z-direction.

30 Arranged opposite the first to fourth cassette 10-13 is in
each case a corresponding, initially empty, f£ifth to eighth
cassette 10’~13" which serve to receive disc-shaped

elements unloaded from the carrier element 1. As already



30 Arranged opposite the first to fourth cassette 10-13 is in each case a
corresponding, initially enpty, fifth to eighth cassette 10'-13" which

serve to receive disc-shaped elenents unloaded fromthe carrier elenment 1.
As already 8 explained, the first to fourth cassette 10 to 13 serve to

supply the unprocessed elenents, while in the fifth to eighth cassette 10
to 13' the elenents which have al ready en processed are taken away. The
elenents originally 5 situated in or on the carrier elenent 1 are repl aced

by new ones with the aid of the nethod described below The fifth to eighth
cassette 108Xpbainedgr he| fREstngor LPErth Gapsetts ddsd& tid FERYE ££2 al so

situated ongl Lf{ing,an L I BY HEVLGES yanrki NG, indepsndently of one
anot her . Fo?%%%i%e?agegnPégccgéggtEeg 0 %ﬁdwlo', 11 and 11', 12 and 12
and 13 and é43ghthecasspeétki 16fyta B3l stthico eflementts odrivedy ihayeeladrestdyl 5- 18

which are to be operated  independently of one gnother and the | ongitudinal
extents 15 B?eﬂhpﬁﬁcﬁﬁsﬁﬂeaﬁﬁrEEFFBna BYt-hd -§jﬁgﬁgiﬁeﬁﬁﬁﬁ+q€§éﬁ’case into

t he regiens cassett enC S t: . t-h
crbodi ment . FSach chsc t un. I nd vrduar: Basds ioa, b ARy {8y 1oy,

18a and 18bohesnwitbspeet avdl pfotbecorrdyichgesicerdsd e lol6, 17 and 18. The
20 use of conveying elenents of another design is also possible. At |east
in the region of their conpartnment bottonms, the cassettes 10 to 13 and 10

to 13 haverntegessRstBNeliRRith eR8Bet@e 1f0acitRg tahe GNvayieg et 15
to 18, so that a collision™with the conveying elenents 25 15 to 18 is
precl uded, tvefowhth theseasseflfes0103t0al3camd tubed on d'ifdried et ed by

th? rengctiggeLEL%iggv§ggs hgﬁiﬁhggi%%%k%%dently of one another.

Formed between the cassettes 10 and 107, 11 and 11’, 12 and
127 and 13 and 13’ are respectively a first to fourth
conveying element 15-18 which are to be operated
independently of one another and the longitudinal extents

15 of which in the direction of the y-axis extend in each case
into the regions of the cassette cross-sections. In the
present preferred embodiment, in each case two individual
bands 15a, 15b, 16a, lé6b, 17a, 17b, 1Ba and 18b form
respectively one conveying element 15, 16, 17 and 18. The

20 use of conveying elements of another design is also
possible. At least in the region of their compartment
bottoms, the cassettes 10 to 13 and 10’ to 13" have
recesses on their open side facing the conveying elements
15 to 18, so that a collisicon with the conveying elements

25 15 to 18 is precluded, even when the cassettes 10 to 13 and
10’ to 13’ are lowered by the respective lifting and

lowering device.

It is also conceivable for the conveying elements 15 to 18
30 not to reach into the region of the cassette cross-

sections. In this case, cassettes having a closed bottom,

for example, may also be used. To deposit the elements,

carriers enabling the elements to be conveyed into and out



It is also conceivable for the conveying elenents 15 to 18 30 not to reach
into the region of the cassette cross- sections. In this case, cassettes
having a closed bottom for exanple, may al so be used. To deposit the

el enents, carriers enabling the elenents to be conveyed into and out 9 of
the conpartments of the cassettes could then be formed on the conveying

el enents. The conveying el enents 15-18 wor ki ng i ndependently of one 5

anot her are driven in such a way that they can performa band novenent both

in the positive and negative y-direction. Elenents dgﬁosited on the
conveyi ng ePénEhescomparsmegteartt e K8 seeikepe FBdth tihen ke Fiardad on

towards the_c e 0 in the opposite direction 10 towards the
cassettes 1§n ?galghs%?ﬁgn%iﬁﬁ%m%% *fifth cassette 10 and 10', the second

and sixth cassette 11 and 11', the third and seventh cassette 12 and 12
and the fourth and eighth _cassette 13 and 13' cgn thus, in_ principle, each
be used for TBEpEPPVRY 180s C1SHEHES diPerdnt'e s Nghd NEEr ettty (He M%enent s

away. Inzth rr. :ﬁqp,%i n i IustiAated d 3y AW NGo9f A he
inventio%, Spﬁgﬁ%gsgggtes 10, ¥%1%Tg and f%ﬁg}e1ise§£ﬁeréf$gfof)Ioading t he
carrier el epentd hoaedenhtudcitdr iswmpley ipag itthereclaaemiesyatinte | e t he cassettes
10", 11', 12' and 13" are _used nerely 20 for unloadinqrthe carrier el ement

1, i.e. for YrHRFRGEERE - HleBEddsy dePaTetes QRayeriqadveying (e laments

i ndi vi dual hiftbnggand | QuRld 1@ deViveSed HFRHEAW RBRI MW Gas aldls dP to
13 and 10" to 13', the 25 cassettes 10, 11, 12 and 13 al ready being
equi pped w thedicssssitdapesd 16l ¢eredtds amcovirdedh o apdasddienglitreectcianri er el enent

Lo with, gne gLoTan! tht BRI Y5 1. the first and fifth
cassette 10 and 10’, the second and sixth cassette 11 and
117, the third and seventh cassette 12 and 127 and the
fourth and eighth cassette 13 and 13’ can thus, in
principle, each be used for supplying disc-shaped elements

15 and also taking the elements away. In the preferred
embodiment, illustrated in the drawing, of the invention,
the cassettes 10, 11, 12 and 13 are used merely for loading
the carrier element 1 and thus for supplying the elements,
while the cassettes 107, 117, 12’ and 13’ are used merely

20 for unlcading the carrier element 1, i.e. for taking the

processed elements away.

First of all, the individual lifting and lowering devices
are equipped with cassettes 10 to 13 and 10’ to 13’, the
25 cassettes 10, 11, 12 and 13 already being equipped with
disc-shaped elements provided for loading the carrier
element 1, with one element in each compartment. In
contrast, the compartments of the cassettes 10’, 11/, 12’
and 13’ are empty. The cassettes 10/, 11’, 12’ and 13’ are
30 detected as being present and empty, for example by a
signal of a weight sensor, and at that moment are moved by
the system independently downwards, i.e. in the negative

z-direction, by the respective lifting and lowering device.



contrast, the conpartnents of the cassettes 10', 11', 12' and 13' are
enpty. The cassettes 10', 11', 12' and 13" are 30 detected as bei ng present
and enpty, for exanple by a signal of a weight sensor, and at that nonent
are noved by the systemindependently downwards, i.e. in the negative
z-direction, by the respective lifting and | owering device. 10 The novenent
in the negative z-direction is carried ouh until the centre, wth respect
to the height, of the uppernost conpartitent of the respective fifth to
eighth cassette 10' to 13" is at the height of the upper edge of 5 the
respective EBRAVBYVRGCBFekBnLPE5NEEAEEVEAR BLEREN Ol driv &Fdd 18 (W directi on

of the cassehtes e E@n%%é,b¥iﬂh egeégﬁkn@er%%E®%iﬁ%eu)5%3eﬁétfnw

conveyed into t respectively uppernost conpartmnment” of the corresponding

cassette l1lOupperm8stuanbimpbartmestcofpkételrgspiertatved filf tthhe ol @ igydmar t nent .
During this, the rec regent .in the individual conpartnment bottaoms of
t he cassett%a§ﬁ§EF§s$BEaE° iﬁe &énQEyFHS g@éﬁbﬁt?flgaﬁ)?RPQEn?$§%6H£Ethe
di sc- Sh%’edt]iqs' ?QEEE&tEQEpE%B%EXIith Q1khentagsetlea s 1o RicHast, the
lifting and | owerihg devices which™were equipped with the cassettes 10 to

13 al ready tohvededi th tHesdigkapédnebéntihies caseedrles |ldlerted Uit idy tahe

centre of the | owernost co rtment _.of, the respective cassette 10 to 13
correspondscPBV?HéngegzggFngﬁﬁeFﬁhﬁSoﬂstﬁguﬁpﬁgpvgﬁgg ﬁﬁiﬁ

correspondi pgspORYE¥ENY BbeRRRALSES chbRpkd takatt bys tHehedireaphaned; el ement
situated in this conpartnent is deposited on the conveying elenment 15 to 18

| ocated theeebetdw. 1Thetaepdsi unsalofitt Ae elbopdetslon siffaatew dyi ide
bl e her result of the 2% %%gkm%ple pl ay of

! 510 18 | ,
the o stOsnapea=ErBRBc < DirEnn (RS, Bne"Pddesd pirdien

individual compartment bottoms of the cassette ensures that
the conveying elements 15 to 18 can convey the disc-shaped

elements completely into the cassettes.

15 In contrast, the lifting and lowering devices which were
equipped with the cassettes 10 to 13 already filled with
disc-shaped elements are only lowered until the centre of
the lowermost compartment of the respective cassette 10 to
13 corresponds to the respective height of the upper edge

20 of the corresponding conveying element 15 to 18 and thus
the disc-shaped element situated in this compartment is
deposited on the conveying element 15 to 18 located
therebelow. The deposition of the elements on the conveying
element 15 to 18 is possible here as a result of the

25 available play of the disc-shaped elements within the

cassette compartments.

In the initial situation illustrated, the transfer beam 4
is in a starting position. The carrier element 1 comprises,

30 for example, twelve rows 31 to 42 in each of which there
are formed six depositing locations for receiving one disc-
shaped element each. For the twelfth row 42, the six

depositing locations are denoted by 42.a to 42.f for



cassette conpartnents. In the initial situation illustrated, the transfer
beam4 is in a starting position. The carrier elenment 1 conprises, 30 for
exanple, twelve rows 31 to 42 in each of which there are formed six
depositing |l ocations for receiving one disc- shaped el enent each. For the
twelfth row 42, the six depositing |ocations are denoted by 42.a to 42.f

for 11 illustration. Corresponding denoﬁﬁtion of the remaining depositing
| ocations is omtted for reasons of clarify. As already explained in the
description of Fig. 1, the transfer beam 4 has a transporting head 5, on

whi ch the Sifléﬁﬁtgﬁéﬁéﬁor CrrgesPenpd ng, dPNoE @y Cdr & O fREL Y
| ongi tudi nahs%'sitﬁégoﬁo%ﬁ%ik ANROMHNG R AU s e 1t ANSPOHd Ng

strips 6 to exten inthe direction of the y-axis, so that a nunber of
lifting el eadrbadyweixphainedadn thesegsammitdnidrorch &itg.anspdrtté ng strip 6,
7, 8 and 9, 10 extend parallel to the orientation of the n rows qf the

carrier el eﬁéﬁPSf?rTﬁéagﬁ % hest iapéré‘iné'ﬂﬁ’é’rﬁtsl”& head nGPorii S p 6 to 9
are eachgi degfif ”c?glngforr,t&‘ingglé{t%‘i @ 1o fg adged tod herefer enge synbol s

of the fransporting Strips . 15 The transfer beam 4 nmay al so be
desi gned wi flbngitedinaflewaris ttrdandpdihtel fg sstadoqps. i dfesdall yyndarmfevidre nunber

O Ly NSPOLLLAG S LIRS, 2o oW ded PLUNS IJ ISRAS LI DS D od e
transporting_gkhiikp ot @3t BheureaNTFONLIMY Mead emdrix fesirined.irdsddh the
expl ai ned éxanple, rotatably about its |ongitudinal axis 64. To change the
el ements oncelse dednitdy dloement transposttigfly strip 6, 7, 8 and 9,
( 10 extend parallel to the orientation of the n rows of the
carrier element 1. The six lifting elements of a
transporting strip 6 to 9 are each identified by the
suffixes a to f added to the reference symbols of the
transporting strips 6 to 9.
15
The transfer beam 4 may also be designed with more or fewer
transporting strips. Preferably, an even number of
transporting strips are provided on the transporting
head 5. If the transfer beam 4 has a transporting head 5
20 with more than one transporting strip 6 to 9, the
transporting head 5 is designed, as in the explained

example, rotatably about its longitudinal axis 64.

To change the elements on the carrier element 1, first of

25 all in each case a number of disc-shaped elements from the
cassettes 10 to 13 are successively deposited on the
corresponding conveying elements 15 to 18. For this
purpose, the cassettes are lowered step-by-step, while the
conveying elements 15 to 18 are conveying. As a result,

30 after the removal of in each case one disc-shaped element
from in each case one compartment of the cassettes 10 to
13, by lowering the cassettes 10 to 13 the disc-shaped

elements situated in the compartment located above are



25 all in each case a nunber of disc-shaped elenents fromthe cassettes 10
to 13 are successively deposited on the corresponding conveying elenents 15
to 18. For this purpose, the cassettes are | owered step-by-step, while the
conveying elenents 15 to 18 are conveying. As a result, 30 after the renoval
of in each case one disc-shaped elenent fromin each case one conpart nent
of the cassettes 10 to 13, by lowering Eae cassettes 10 to 13 the

di sc-shaped elenents situated in the conpartnent |ocated above are 12
deposited on the conveying elenents 15 to 18. This pr.ocedure is repeated
until in ea@ﬁp€§éée§iQHng@-§HQB§§ln€I@&@W@?téré5déﬁb§i'e t he conveyi ng
el ements 15,10cd8ureThS 9%@%%¥'eﬁguﬁ!t§fieghs ehenl @akd &i& HiqRpad 4 the disc
5 shaped eI%nents are preferably aligned. In each case six of such el enents
corr espondi afjementisr eweofepblsé téeponi ttheg donvatyiiogs edfentene scary iter 18.ement 1

are referred to below alsg as a s f el ements. 10 To aljgn the

di sc- shapedr_“é\?eFr‘iéﬂY@Ylf‘ge.e(ifaB‘e&é‘tS jt'r:f g)?fagta ad6a SHRERRG ﬁ’i“ﬁ! g:éken dslétc_of

el ement Ss““?ﬁQRé&ré@éﬁeﬂ‘E% bQe LhereRasing A0figheq.at the depositing

| ocations of the carrier element 1 within the rows 31 to 42, an aligning 15

device can be used. The aligning will be discussed in nore detail |ater.
The tot al o& twel ve disc-shapgﬁ el enents aligned on the,. conveying el nts
15 and 16 arB prERef2dp Sa&c@ sﬁygﬁye meféstﬁ@ﬁﬁ%ﬁﬁ?“FPéﬁ%Bﬁ%fﬁ “St%ip 6
and the secend HEBBSRORhGNAoThiiiPns ofetBecidarelier Bnendtt d @@ the fourth
transporting strip 8 and™9 are still free and not |loaded. In this
procedure, peéesradl fookeloW BRSO Bse at s&HsPdr Eilggent s.

10

To align the disc-shaped elements, i.e. to set an exact
spacing within each set of elements which corresponds to
the spacing of the at the depositing lccations of the
carrier element 1 within the rows 31 to 42, an aligning

15 device can be used. The aligning will be discussed in more

detail later.

The total of twelve disc-shaped elements aligned on the
conveying elements 15 and 16 are picked up successively by

20 the first transporting strip 6 and the second transporting
strip 7, respectively. The third and the fourth
transporting strip 8 and 9 are still free and not loaded.
In this procedure, preferably one of the free transporting
strips 8 or 9 is, after the twelve elements have been

25 picked up, already rotated downwards by rotation of the
transporting head 5 about the y-axis and is thus oriented
in the direction of the negative z-axis. At the same time,
the transfer beam 4 is already positioned in the x-
direction above the row of the carrier element 1 which is

30 the first to be unlocaded and reloaded. The system is thus

in its initial position.



strips 8 or 9 is, after the twelve el enents have been 25 picked up, already
rotated downwards by rotation of the transporting head 5 about the y-axis
and is thus oriented in the direction of the negative z-axis. At the sane
time, the transfer beam4 is already positioned in the x direction above
the row of the carrier element 1 which is 30 the first to be unl oaded and
rel oaded. The systemis thus inits initi,al position. 13 After the start
of the method according to the invention, 3the rotatable transporting head 5
is lowered in the negative z-direction and the disc- shaped el enments from
for exanpl Bftenethgelstertr ok &Zeaﬂ@t@loék@@%dlﬁw t@(é‘-rﬁﬂ émvxﬂﬂta%ans of

t he phlrd t ﬁnsggka ?%l%t E%n%p%'% nﬁh§$§¥ﬁ ﬂo q]et ts 8.ato 8.f

form ng the transporting strip € I|ft|ng .ato 8. f is

formed in, npgetekablzydiect ise- eald etheBerineHdhapsrkaremethss ﬂrrcar(}SFIQ:rrtl ng
strips 6, 7 and 9 correspond in their 10 structure to the third transporting
strip 8. W eKampéeai heoftweddhhB&omodi2 ia rsudieked Mroadiv e £3@WHE relShent

e Bl ChEdaUn o el vl i Aloh LU GO AL TN HO LA 2

transpor i ng ead isli n again. Since

an enbodi rremﬁ_fﬁﬁnt;hélréﬁieh@d; 8. ah ta 8p|furfa:lmt1ylgoftrier anrspeddmg eads iigs. al so
possi bl e, the %U|red lifting of the transporting head in the z-direction
may be vari 5BPB 020 thér |lﬁ§ttlﬁ’§ cilemeRgs the &t &-dblis thoamssbrifing head 5 is

rotated thrgugh %le a2 60696 KW 8 Qe 1ant |SqJC3&:_J9M bout the y-axis,
so t hat theBFasfa rt| ng starl p still Ofuree (S |re'cte<fadovmwards agai n.

In the desctlrahspnrmflntghetlm@dl g ancndnl|S adimg speeatr dimmgheir
f 10 structure to the third transporting strip 8. With the aid
of each Bernoulli sucker, in each case one element can be

picked up and held virtually without contact.

The rotatable transporting head 5 is lifted in the positive

15 z-direction again. Since an embodiment of the method with a
plurality of transporting heads is also possible, the
required lifting of the transporting head in the

z-direction may be variable.

20 During the lifting, the rotatable transporting head 5 is
rotated through 90°, 180° or 270° clockwise or
anticlockwise about the y-axis, so that the last
transporting strip still free is directed downwards again.
In the description of the loading and unloading according

25 to the invention, a rotation of the transporting head 5
anticlockwise through in each case 90° is assumed, unless
stated otherwise, so that finally the fourth transporting
strip 9 is directed in the direction of the carrier
element 1.

30
Simultaneously, the rotatable transporting head 5 is
brought in the x-direction into a position above the

neighbouring eleventh row 41 by movement of the transfer



25 to the invention, a rotation of the transporting head 5 anticlockw se
through in each case 90 is assuned, unless stated otherw se, so that
finally the fourth transporting strip 9 is directed in the direction of the
carrier element 1. 30 Sinultaneously, the rotatable transporting head 5 is
brought in the x-direction into a position above the neighbouring eleventh
row 41 by novenent of the transfer 14 beam4 in the x-direction. The
rotatable transporting head 5 is lowered’in the z-direction again and the
set of disc- shaped el enments fromthe eleventh row 41 is picked up by, neans

of the fourPRaly ndpotbengFsirestdons dhsseqieialie e RoRtE® head
transporting higadopel-ad il efe l1dihe kUi efdion AGRithe Idpildanaqusly, the
rotatable ftransporting head 5 is rotated again, so that the first

transporti nghapedpefemshitch firemaltheady esgmitppadwrdlh iz getckKEd ofp rew

di sc-shaped el enents, are oriented towards the .carrier elenment 1. The
transporti ngeRBEdCS t8e JRMEES itHansROTEIAF &&thi6h %and the di sc- shaped

el enentsgare deposited in the depositing locations of the eleventh row 41
of the carrier elenent 1. After deposition of the elenents, the 15
transporti nguhesaduBnitd yl,i fthed riot atthée 12 dirsespoort iagaihead 14 itshel idaset i pti on

it is assuned that the transportin ead 5 is noved relative tqg the |evel
of the carriBr tp‘@l én ﬁtref%ﬂy‘?,n £8° 8 a F‘E],lttaﬁ\seotursa}r?s'p(ﬁﬁ rf@tf?éé?gj]{? bei ng 20

appropri at ek y;ARKed thnqa nkalescani ¢t Lfaithe dJ aderthdeamt It is,
however, |ikew se conceivable, conversely, for the transfer beam 4
i ncl udi ng t heansprsponti sgigad,5which is already equipped with a set
10 o¢f new disc-shaped elements, are oriented towards the

carrier element 1. The transporting head 5 is lowered in

the z~direction and the disc-shaped elements are deposited

in the depositing locations of the eleventh row 41 of the

carrier element 1. After deposition of the elements, the

15 transporting head 5 is lifted in the z-direction again.

In the description, it is assumed that the transporting
head 5 is moved relative fto the level of the carrier
element 1 by, for example, the transporting head 5 being

20 appropriately moved by a telescopic device of the transfer
beam 4. It is, however, likewise conceivable, conversely,
for the transfer beam 4 including the transporting head 5
to have a fixed position in the z-direction. For depositing
and picking-up a set of elements in or from the depositing

25 locations of the carrier element 1, the carrier element 1
can then be altered in its z-position. All that is crucial
is that the relative distance between the transporting head
5 or each of the Bernoulli suckers of a transporting strip
6 to 9 oriented respectively in the direction of the

30 carrier element 1 can be altered.

Simultaneously, the rotatable transporting head 5 is

rotated through 90°, 180° or 270° about the y-axis again,



to have a fixed position in the z-direction. For depositing and picking-up
a set of elenents in or fromthe depositing 25 | ocations of the carrier
elenent 1, the carrier element 1 can then be altered in its z-position. Al
that is crucial is that the relative distance between the transporting head
5 or each of the Bernoulli suckers of a transporting strip 6 to 9 oriented
respectively in the direction of the 30 rrier elenment 1 can be altered.

Si mul taneously, the rotatable transporting head 5 is rotated through 90,

180 or 270 about the y-axis agai so that the second of the two
transportin§°stPRpsth® §SGPBge8fthFhéw§t§FFH§P°Fﬁénﬁr6E€§§”ig S|tuated

opposite  tBeusppElehretarPatate SrmibiaReaitly Wl it vl b cdl he

transfer beam 4 ts noved in the x-direction above the 5 tmelfth rom142 The
rotatabl e tthasperting héadebti 4. Sowerlédniewusiey aidilr édtel ametantd arhe

di h d el t ted th I fth 42 of the rier
ol oment b R’ CEBESGRENPRAT e LooTGrAS 8Tt iR porH RS et e THer g i n

the z-digecti@nrafai-Bw 19.Thget rrer&%@%tlleng;rfa%%@o‘%tlﬁgn%a%ﬂly ARed on its
third and fourth transporting strip 8 9 with one set of unloaded

el ement s ea&hwetédlmnthhepzeﬁemeedlemb@@deME dd sld-sdap erb vwdrementef atriee

transporting head, 5 or fer n_each c carr,ied out
sinultaneougﬁ9 f-thda lPoFQFy Z nfogf % F%§h§ﬁ5Fﬁ%ﬁ;%l? d% ias a
result, theahhmBup8ayuERd140kheasoaitA®12 REWNRRVALIAY ntadeduced. It is,
however, also 20 conceivable for such a sinultaneous novenent to be

prevented, Loftedadpl ehenzoddeectdoavaig@ia.col | i si on of
[ 10
The transporting head 5 is now equipped on its third and
fourth transporting strip 8 and 9 with one set of unloaded

elements each.

15 1In the preferred embodiment, a linear movement of the
transporting head 5 or of the transfer beam 4 is in each
case carried out simultanecusly with a rotary movement of
the transporting head 5. As a result, the time required for
assuming a new position 1s reduced. It is, however, also

20 conceivable for such a simultaneous movement to be
prevented, for example in order to avoid a collision of
picked-up elements with the carrier element 1 until a
sufficient distance between the transporting head 5 and the
carrier element 1 is reached. Another reason for carrying

25 out the individual movement steps is to reduce the

acceleration forces acting on a picked-up element.

The transfer beam 4 is moved in the x-direction above the
tenth row 40. The rotatable transporting head 5 is lowered
30 in the z-direction there and the set of disc-shaped
elements is picked up from the tenth row 40 of the carrier
element 1. Subsequently, the rotatable transporting head 5

is lifted in the z-direction again.



pi cked-up elenments with the carrier elenent 1 until a sufficient distance
between the transporting head 5 and the carrier elenent 1 is reached.

Anot her reason for carrying 25 out the individual novenent steps is to
reduce the acceleration forces acting on a picked-up element. The transfer
beam 4 is noved in the x-direction above the tenth row 40. The rotatable
transporting head 5is lowered 30 in thﬁ z-direction there and the set of

di sc-shaped elenments is picked up fromt 8 tenth row 40 of the carrier

el ement 1. Subsequently, the rotatable transporting head 5 is lifted in the
z-direction again. 16 During the lifting, the rotatable transporting head 5

is simulta tated. .t Ri S ] L uk the y-axis,
so that thorriay phanEhEE Ly "shhIE b CuER, ERaneBRELsng edllp, 582 1.
| oaded in taimubxanpbasliysrooaiedt edibntihe zhdbught POA. cTbekiwiaersf er beam 4

is preferably noved again sinultaneously in the x-direction abov% t he
nei ghbour i ngP#ak r tRer BrA%9S wAtr ENeheth8t S4B * T EPEROFSAROING T ReRIOS i s

| owered 4 n “gireti espgat M and, 10t headbgciahaped ehampies ake picked
up from%he‘hgg%%s?%iﬁgIe ?ogat?ons o?otﬁg na?rix %om139 o% tﬁg cérr%er
el ement 1. ofbentedlaiabthet pradspecting.h®hd Srbssifiett bdamndt he z-direction

again together with the picked-up el enents. 15_Now, | of the transporting
STl ps. 6 7PT BT bY{ Roleinrdat B S Bl APEOSAHeAPME AiodAeR taaBe o x

diSC'Shapedab@b@”@ﬂéSneﬁ?kﬁBuEEn&“th%Eﬁ tewbgoconyayedawaycsakasiivel y
into the cassettes 10", 11', 12' "or 13'. In the explained exanple, the
transporti ngraespiobtisgehairgpédiat lavkrgd 20 Bbenceubliirestidkar ¢gwinh apde

el ement, Gach  ThEsBUIREh g o1 BRLARH! LioSHEKELS AP 30857 :hD AebbateRgyting
locations of the matrix row 39 of the carrier element 1.
The rotatable transporting head 5 is lifted in the

z-direction again together with the picked-up elements.

15 Now, all of the transporting strips 6, 7, 8 and 9 from this
example are loaded with in each case six disc~shaped
elements, which in turn are to be conveyed away selectively
into the cassettes 10’, 11’, 12’ or 13’. In the explained
example, the transporting head 5 is equipped at all 24

20 Bernoulli suckers with one element each. The number of
Bernoulli suckers arranged in a transporting strip 6 to 9
is determined by the maximum number of elements in a
carrier element 1. It is, however, also possible to use
other carrier elements 1 in the same installation. In the

25 case of these carrier elements, provision may be made for
the deposition of, for example, only five elements in a row

31 to 42.

In this case, the sixth lifting element 6f, 7f, 8f and 9f
30 of each transporting strip 6 to 9 is uncoupled from the

remaining lifting elements fa-e, 7a-e 8a-e and %a-e and

moved to one side of the transfer beam 4. If the centre

distance of the depositing locations changes as a result of



is determ ned by the maxi num nunber of elenments in a carrier elenent 1. It
is, however, also possible to use other carrier elenents 1 in the sane
installation. In the 25 case of these carrier elenents, provision nay be
made for the deposition of, for exanple, only five elenents in arow 31 to
42. In this case, the sixth lifting element 6f, 7f, 8f and 9f 30 of each
transporting strip 6 to 9 is uncoupled fremthe remaining lifting el enments
6a-e, 7a-e 8a-e and 9a-e and noved to one side of the transfer beam4. |If

the centre distance of the depositing |ocations changes as .a result of 17
the differ eﬁt"‘en%érer@f"tdé‘b’ﬂ%eﬁ r?(ftl AF AN LG A RIS 42 of

the carrier ghamnt & 4he i @R NG idd fdiidhe @ amenine afehadiusied to the
new centre distance and fixed thereat to the transporting head or the 5

transfer bedmfiinQorseqearitd areoo@divEtes dd ngrauman adntre|dimirsce| ose to
their centre of gravjty for .egch_ ,configuration is en ed dthe lifting
el enents ar émdaggﬁ&eé;d t:%f}?rter‘?‘é: 3::% N %éﬁa&@ﬂr?nglglqﬁ$%r%?&b‘? st ances

bet ween the t¢aplstRSs Pednh@ elcRimRAGIdN 1y, N ptidid e Gl r W -tdp dib f fraent

carrier elements 1 is taken into account by correcting the novement trave
of the trardkaentsamlse]SoTd eposiantasd coromy dwayfatheattenents, the

transfer beam 4 is, .i.n this examl e, ved i.n the negative x-direction
Lnet T Tt e et A 1 S SRR A dolihtL ek TP L ST 1 HE of erront 15
in this exarplapteMd 8% oMy ricanadmigtbel ts. The first conveying el enent

15 may, 20 however, also be designed with nore or fewer conveying belts. It
is, furthernore, possible for the conveying

{ 10 Different distances between the centres of the elements in
the x-direction with different carrier elements 1 is taken
into account by correcting the movement travel of the

transfer beam 4.

15 To deposit and convey away the elements, the transfer beam
4 i3, in this example, moved in the negative x-direction
until it is above the first conveying element 15. The
conveying element 15 in this example comprises two
conveying belts. The first conveying element 15 may,

20 however, also be designed with more or fewer conveying
belts. It is, furthermore, possible for the conveying
elements not to be conveying belts, but conveying bands or
other suitable conveying systems. This applies
correspondingly to the second to fourth conveying element

25 16, 17 and 18.

When it has arrived above the first conveying element 15,
the rotatable transporting head 5 is lowered in the
z-direction and the disc-shaped elements on the first

30 transporting strip 6, which is still oriented in the
negative z-direction, are deposited on the conveying
element 15. The rotatable transporting head 5 is then

lifted in the z-direction again. Simultanecusly, both the



el ements not to be conveying belts, but conveying bands or other suitable
conveyi ng systens. This applies correspondingly to the second to fourth
conveying elenent 25 16, 17 and 18. Wen it has arrived above the first
conveying elenent 15, the rotatable transporting head 5 is |lowered in the
z-direction and the disc-shaped elenments on the first 30 transporting strip
6, which is still oriented in the negatiye z-direction, are deposited on
the conveying elenent 15. The rotatabl e transporting head 5 is then Ilifted
in the z-direction_again. Sinultaneouslé,,both the 18 rotatable

0

transporti ngohababse| sTABERPEY LPAr BEGH GSaEGGPteﬁhghﬁgﬁﬁns%9&1%9ﬂ¥t
di sc-shaped, gl eyegks sd2RAS thed 198 LBfapean Lt dl eilisita ik Goveyed

I
away into the cassette situated on the lifting and | oweri ng
device. 5 Jbevdiysngskaprdnél éfentrs avaveyredeypedy nindca ldref iffitfith cassette

10" by neans_of the conveying el ement 15. After each disc-shaped el enent
has been coﬁ@%?%HtPniSthégFPgFﬁd EQS§QFt&l?ﬁdnﬁsaﬁgvg@“ﬁﬁﬂé¥%l BV e
conpartngnt spacing. 10 Each disc-shaped element is thus lifted off the
first conveying elenment 15 and the centre of the next-lower conpartnment is

posi ti oned @het Hésheshhpedf ef kmenpperredgenvefyechd nitior Sthecdrivdyi ng el enent

15. Th t i bl ff d i t.i med 1 M by the 15
i vi Gual GRERERES 0P PGl eahe elcEbes ANy YIEHoS POt A A

cassette 10558y &igePkhAPRUSEY chdRRi ARG sl beth ARUMNAEl eRNtEikeh AS soon
as the procedure of conveying away the elenents déposited on the first
conveyi ng eteseattel30f sisompvetedporrsisabli fdealcosmdy tnend mBATENg .
ov?rlapgbngEach disc-shaped element is thus lifted off the first
| conveying element 15 and the centre of the next-lower
compartment is positioned at the height of the upper edge
of the first conveying element 15. The movement is
preferably effected in a timed manner, whereby the
15 individual elements of a set are successively deposited in
the fifth cassette 10’ by a continuocusly running first
conveying element 15. As soon as the procedure of conveying
away the elements deposited on the first conveying element
15 is completed or starting already in a manner overlapping
20 with the conveying-away procedure, new disc-shaped elements
are conveyed from the cassette 10 situated on the 1lifting
and lowering device ontc the conveying element 15 again,
positioned and aligned with an aligning device. The lifting
and lowering device of the first cassette 10, in which the
25 new disc-shaped elements are situated, is lowered step-by-
step. Each element is thereby lifted off its supporting
surface, formed as a compartment bottom, of the first
cassette 10 by means of the running first conveying element
15 and transported towards the opposite cassette 10’. When
30 this element has left its compartment completely, the first
cassette 10 is lowered by the lifting and lowering device
by one compartment spacing until the element of the next-

higher compartment of the cassette 10 thereby comes to rest



20 with the conveyi ng-away procedure, new di sc-shaped el enments are conveyed
fromthe cassette 10 situated on the lifting and |owering device onto the
conveying el enment 15 again, positioned and aligned with an aligning device.
The lifting and |lowering device of the first cassette 10, in which the 25
new di sc-shaped elenents are situated, is |owered step-by- step. Each
elenment is thereby lifted off its supporﬁkpg surface, fornmed as a
conpartnment bottom of the first cassett€ 10 by neans of the running first
conveying elenent 15 and transported towards the opposite cassette 10'.

Wien 30 thi $Neltdfedftl s JUTTEYINg ORitheht - cOMhIRTETent et fihet
cassette 10 ;540 Yo the 44 T4 00 a0k + OMBLT NG i -

conpart nent flsl%ésgi \rllt%rsﬁs’%"lbtle t% le eatr%%% of t¢1e ne1 - Jﬂ% %?d cgynpgp?ln%en? of the
cassette 10mamereahy wdnies & csetesif 19ix aeu heldnearsts conv ead gcaetenentodd. The

novenent of the first cassette 10 is again prefer y effected, inp a tined
manner, unt 3% ol %C}P%( I ERTR%I Y & %fb‘éampgtoaﬁ CPATHEHEY on the

first comsveypg aa_:iedrﬁmg Tew By1denasd dhame and- | OUngy ey el ep@nt s on the

first conveying el enment”™ 15, a new set of elenents is prepared. The

di sc- shaped 1él,eremtey degpgpnsif etllamosssivalsemarade first conveyi ng el enent
15 in this way are aligned by neans 10 of a suitable tenplate as aligning
devi ce, which nay be designed in a wide variety of ways. This tenplate is

noved upwarge fdirs 4 gt ROSSred s idopdIVEMETsudd SO PRSEY b 98 the
di sc-shaped el ements to be aligned by neans of another suitable device, for
exanpl e by pusiitngFalwEims, elpneidsts® 150 tidpes | way pran begnsd by tiheans

negat 8 2 B S ALl R d LS S AR ADURPLLED 0B RIS o eact
designed in a wide variety of ways. This template is moved
upwards for this purpose. It is, however, also possible for
the disc-shaped elements to be aligned by means of another
suitable device, for example by pushing elements, or nests
15 tapering pyramidally in the negative z-direction, which are

lifted and thus align the elements of each set.

The transporting head 5 is rotated about the y-axis, so
that the next, second transporting strip 7 loaded with

20 disc-shaped elements is directed in the direction of the
first conveying element 15. Simultaneously, the transfer
beam 4 is moved in the x~direction until it is above the
second conveying element 16. The rotatable transporting
head 5 is lowered there in the z-direction and the disc-

25 shaped elements on second transporting strip 7, lying at
the bottom, are deposited on the second conveying element
16, before the rotatable transporting head is lifted in the

z-direction again.

30 The disc-shaped elements deposited on the conveying element
16 are conveyed into the sixth cassette 11’. The procedure
of conveying the elements away into the sixth cassette 11’

and depositing and aligning new elements on the second



that the next, second transporting strip 7 |oaded with 20 disc-shaped
elenments is directed in the direction of the first conveying el enent 15.

Si mul t aneously, the transfer beam4 is noved in the x-direction until it is
above the second conveying elenment 16. The rotatable transporting head 5
is lowered there in the z-direction and the disc 25 shaped el enents on
second transporting strip 7, lying at tE% bottom are deposited on the
second conveying element 16, before the rotatable transporting head is
lifted in the z-direction again. 30 The disc-shaped el enents deposited on
the conveyi RENEFEYABG Sledeiie 1CohdkFsd AIRSS e lgaus basetthe 11' . The

procedure i | enent:s ey, | it t i ‘ﬁggﬁﬁﬁt -+ and
deposi ting g%g(&%ﬁégni %grtﬁ%%ygld%nent%eon thljencs}%coér}gfs;do)géglon eyl géale errrght 16
t akes pl aceilsdnal ogously to the procedure already described for the first
conveying elenent 15. 5 The transfer beam4 is noved in the x-direction

above the third conveying elenent 17 without the transporting head 5 being

rotat ed. oThang0latballee.! LAY LNGARA 15 Ichd WRIGLAAfbd Mebdudli it | on
above the third conveying element 17 and the set o I sc-shaped el enents of
the third cohied ngnie yanemeltenkhtwiivc lwiithourte pdree d tarespo rtsinpg dkes Up by
the third transportin%astrip 8, now lying at the bottom Ege, rot at abl e
pransportin&eﬁggdfgt@§ drfﬁgﬁiq?Qﬂ%§Q%ﬁﬂé%ﬁﬁ%ﬁﬂftfnﬁup??Q1 pot tIMFIRAd 5
is rotated ghogkw seahQud sthe bt s ANd Wit apathal €mEnts@re
conveyed fromthe third cassette 12 onto the third conveying elenent 17 and
al i gned. Thithet aleés ofl ades cagdiapeidn etllememamnert dihreeddhi rdlesoridgeihg
( 10 element 17 which is prepared there is picked up by the

third transporting strip 8, now lying at the bottom. The

rotatable transporting head 5 is lifted in the z-direction.

The transporting head 5 is rotated clockwise about the

15 wy-axis and new disc-shaped elements are conveyed from the
third cassette 12 onto the third conveying element 17 and
aligned. This takes place again in the manner already

described.

20 Simultaneously, the transfer beam 4 is moved with a linear
movement in the x-direction until it is above the fourth
conveying element 18. The rotatable transporting head 5 is
lbwered in the z-direction there and the disc-shaped
elements of the fourth conveying element 18 are picked up

25 by the first transporting strip 6, now lying at the bottom.
The transporting head 5 is rotated further clockwise until
the fourth transporting strip 9 is oriented in the
direction of the fourth conveying element 18. The
transporting head 5 is lowered and the set of elements of

30 the fourth transporting strip 9 is deposited. The procedure
of conveying the deposited elements away and depositing and
aligning the new elements takes place analogously to the

procedure already described by movement of the fourth



20 Sinul taneously, the transfer beam4 is noved with a |[inear novenent in
the x-direction until it is above the fourth conveying elenent 18. The
rotatable transporting head 5is Ilowered in the z-direction there and the
di sc-shaped elenents of the fourth conveying el enent 18 are picked up 25 by
the first transporting strip 6, now lying at the bottom The transporting
head 5 is rotated further clockw se until,, the fourth transporting strip 9
is oriented in the direction of the fouﬁ?h conveying el ement 18. The
transporting head 5 is | owered and the set of elenents of 30 the fourth

transporti nGOSVEYH Y il alsidsiatel. t iR BOtERkRte CbitRYMRSFHEehel Yeposi t ed

el enents a rdeposi }ﬂg Y W e Tl hep f%ﬁ%ﬁ%@ b lace

anal ogousl ;I/\%%h(c)jat cée %glr o%gg ur etaenaldzr ecgl(fy%els%gl 'be(ﬁlffg;\;/\E m)veman%sl o(?kﬁae@f ourth 21
conveyi ng eliemdnif tand dridrech retvesthreritoadfw i de watskskettles W8irdnd 13" in
opposite z-directions. The transporting

hea? is |lifted and rotated

cl ockwi se untGANSE HIRG iR pot (A HERS dﬂr)%’"?“%a $ertEPBowWiar ds. After
the 5 nowe r i ; etr i 5is

| ower ed éngﬁ{bﬁgﬁeﬁ%s%tﬁ{o%% lrloa e%eeirlme?r%enétriI %'s %%B%s%?%%?r%, too, the
unl oaded el érent $ drse loovessschndavehe aras theve el efremt soaded pe bgeereits ors t he

conveying elenent. Wthout rotatiqn of the tra orting head 5, H%ﬁ 10
latter is |i ‘OVIF rab R t f"?rilsﬁa%‘?ﬁ'iu PRI et YShere, the

transporti ng N8AG  irke WERIRA AN G rPi ks d SEttid SbePBRiSy Which in the
meantime has beéen fully prepared there, by neans of the third transporting

strip 8. Aftderenftur thisthautartaratiom af odked teangpdr ibngi medd aneouze
roverent of LIS L ANsROrAing BeAm A 0Sve ol TECAL O DS LY TN
element 15. There, the transporting head 5 is lowered and
picks up a set of elements, which in the meantime has been
fully prepared there, by means of the third transporting
strip 8. After a further quarter turn clockwise with
15 simultaneous movement of the transporting beam 4 in the
x-direction, the fourth transporting strip 9 now likewise

picks up a set of elements from the second conveying

element 16.

20 For alignment, a corresponding aligning device is provided
under each of the conveying element 15 to 18. Such an
aligning device is illustrated by way of example as a
template at the second conveying element 16. The individual
aligning devices can be used individually, so that wherever

25 a set of new elements is present on one of the conveying
elements 15 to 18, this set can be aligned. Simultaneously,
the other conveying elements can, however, continue to

convey new elements from the cassettes 10 to 13.

30 The picking-up and depositing of elements by the
transporting strips 6 to ¢ is effected by activating the
corresponding lifting elements. The individual lifting

elements can preferably be separately activated, so that in



pi cks up a set of elements fromthe second conveying elenment 16. 20 For
alignnent, a corresponding aligning device is provided under each of the
conveying elenment 15 to 18. Such an aligning device is illustrated by way
of exanple as a tenplate at the second conveying el ement 16. The i ndividual
al i gning devices can be used individually, so that wherever 25 a set of new
el ements is present on one of the convey%gg elenments 15 to 18, this set can
be aligned. Sinultaneously, the other cGfiveying el ements can, however,
continue to convey new el enents fromthe cassettes 10 to 13. 30 The

pi cki ng-up &he e&pbrilei Wathf callenddrvse BEtie lifddgolionerds sl &M% 9 is
effected by, | i r ondi i fii .e] - i ndi vi dual
lifting eIéﬁé%kéeéaggg%eﬁgr%gﬁ&%gg ?%62%5?&%?iﬁ%ﬁ%ﬁ?ﬁﬁﬁiéoxﬁﬁat in 22 the
exanpl e wit hnaskyvei Le fadhigve lleirkhitng senenenics: iard eane In naet icssd idf i ng

el ement per transporting strip, the inactive |ifting elenent is not
activated. Fhet Reragydlar suckerBer f&§ ARk &fs aitthd edddRd oS air required
is 5 theteb e The transfer beam4 with the four | oaded transporting
strips 6? 7¥h%§g%8 SEFEQESW noved in the x-direction until it is above the
tenth row 40. The transporting head 5 is 10 lowered in the z-direction and a
set of disc-shaped elenents is deposited by the fourth transporting strip 9

in the depdBPft tR§NFEEEL PSR df Wihd T8t FGw AR ed HF@rSRAL MY el ement 1.
The rotatab . Langpokt i RY ad ;s | iy t:he, - di 4 i i jand
rot at ed, soggﬁ%thﬁé Féa egggi%sﬁ§lgoyigﬁ?%%%ﬁ?ﬁéﬁgff?%gé?%5§¥$qg?§g¥é aped
el enent s i sitrientedvei nheh&edithectword Cof Thiee toammrsper talngngrgadl .5 is
Sinultaggouig

{ %éred in the z-direction and a set of disc-shaped

elements is deposited by the fourth transporting strip 9 in
the depositing locations of the tenth row 40 of the carrier
element 1. The rotatable transporting head is lifted in the
z-direction again and rotated, so that the loaded first

15 transporting strip 6 with disc-shaped elements is oriented
in the direction of the carrier element 1. Simultanecusly,
the transfer beam 4 is displaced in the x-direction and
thus moved above the ninth row 39, where the rotatable
transporting head 5 is lowered in the z-direction and the

20 disc-shaped elements are deposited in the depositing
locations provided in the ninth row 39 of the carrier
element 1. The rotatable transporting head 5 is lifted in

the z-direction again.

25 Without further rotation of the transporting head 5, the
transfer beam 4 is moved in the x-direction above the
eighth row 38. The transporting head 5, which at this point
in time is not equipped at the first transporting strip 6,
is lowered in the z-direction and the disc-shaped elements

30 from the eighth matrix row 38 are picked up by means of the
first transporting strip 6. The rotatable transporting
head 5 is subsequently lifted in the z-direction again and

this time rotated clockwise through 90°. In so doing, the



the transfer beam4 is displaced in the x-direction and thus noved above
the ninth row 39, where the rotatable transporting head 5 is |lowered in the
z-direction and the 20 di sc-shaped el enents are deposited in the depositing
| ocations provided in the ninth row 39 of the carrier elenment 1. The
rotatable transporting head 5 is lifted in the z-direction again. 25

Wt hout further rotation of the transporg%yg head 5, the transfer beam4 is
noved in the x-direction above the eighth row 38. The transporting head 5,

which at this point in tinme is not, equi pped . at the first transporfing strip
6, 1's | owert I (HETERATONS G SRl L b i -t el A DhehE OB 17 ¢ he

ei ghth matripgs A Ar & PiEkedt i RowRalsdladdis did Srédfenapopting strip
6. The rotatable transporting head 5 is subsequently lifted in the
z-direct i onmagyaich sagedin thy 2 tdimp rastenatt cdbcikve serang Brghoedn 4 nusiol Hoi ng,

the 23 fourth transporting strip 9 i£h has already becone free
i R BRI Aed 1

bef or ehand, s i &% and preferably noved again by a

di spl acegent of the transfer beam 4 until it is over the seventh row 37. 5
The el enents situated at the depositing |locations there are picked up by
the free folheh elreargpor tditgiatiead @D, tEmdlepes i tinnhskhorat hephehe s awgch is
now equi pped ,w,th, a nixtqgg f elene tﬁ @hich h%¥%13J§GQP een, pr cessed
and new one?,lcf(?dl ' il?)fe Qdd T AtE" 4 %Srgoerr I et Yok S by Whi ch
the third transRYPdivtihdtHdad &, ssHidated ddw tduibpettidth Hfmibheuearrier
el ement 1, w thout novenent of the transfer beam 4 the transporting head 5

is |overed adaiedemaNsheiiel havenentzeadi Aeel @IRIP WM tand they dones,
trqnspo&blnqssﬁwﬁ%é% again. After a quarter turn clockwise, by which

the third transporting strip 8 is rotated in the direction
of the carrier element 1, without movement of the transfer
beam 4 the transporting head 5 is lowered again and the new
elements which are held on the third transporting strip 8
15 are deposited there in the seventh row 37. The rotatable
transporting head 5 is then lifted in the z-direction again
and rotated clockwise by a quarter turn further, so that
the second transporting strip 7, on which new elements are
still present, is oriented in the direction of the carrier
20 element 1. The transfer beam 4 is now moved such that, by
lowering the transporting head 5, these last new elements
can be deposited in the depositing locations of the eighth

row 38.

25 The transporting head 5 is lifted and moved above the sixth
row 36. There, the second transporting strip 7 picks up a
set of elements. Subsequently, the transporting head 5 is
lifted again and rotated, so that the third transporting
strip 8 is oriented in the direction of the carrier

30 element 1. After movement, a set of elements is picked up

from the fifth row 35 by the third transporting strip 8.



15 are deposited there in the seventh row 37. The rotatable transporting
head 5 is then |ifted in the z-direction again and rotated clockw se by a
gquarter turn further, so that the second transporting strip 7, on which new
el enents are still present, is oriented in the direction of the carrier 20
el ement 1. The transfer beam 4 is now noved such that, by |owering the
transporting head 5, these |last new ele gts can be deposited in the
depositing locations of the eighth row 38. 25 The transporting head 5 is
lifted and noved above the sixth row 36. There, the secqgnd transporting
strip 7 pi ckBeupranseerténde8atnesissop¥e§eeiPPEd tidh Zh SIS head 5

is lifted k d t , : ifid ot ra ti tydp 8 is
oriented inggﬁgﬂdﬁgeg??oﬁgg FE%H%E?%F%EESEQgRgﬁegiQ%P@kfgggiﬁgfgﬁgnt, a set
of el enent sagaipi thedndpd foomdepesfitfibh cowtde Hpurhedrhieydrtg ansporti ng
strip 8 24 _The transporting head 5 is now equi pped with 24 elenents again
on the four®tPBREhSrting strips 6 to 9, which are again intended for
depositign on the four conveying elenents. 5 The nethod steps with regard
to deposition and picking up, and also the subsequent unl oadi ng and | oadi ng
of the carfhermetkognstépsarethowegepdat-ed demoislitgroadwald ypialkingf upt,he

el enments in rqws. 31 42 are replaced. The carrjer 10 ele lis
subsequent | 9nanF5ERegg§n8u§§8ﬁu\?B§ Hn(ipfaﬁlﬁéiﬁoﬁﬂ%aosa@gﬂ%r? H:(Lﬂe _
i 11 ustrated}ari9et-hg1bALhOWING arBr 466S Fepkh ted ndh 18l @mRMaS 11s a1 igF the
exenpl ary enbodi nent 15 described are carrier elenents with K rows, where k
is the elements in rows 31 to 42 are replaced. The carrier
10 element 1 is subsequently unlocked and fed, via a

transporting section (not illustrated), to the following

process.

If carrier elements 1, 1’ in the exemplary embodiment

15 described are carrier elements with k rows, where k is
equal to an integral multiple of the number of transporting
strips 6 to 9, half of the transporting strips 6 to 9 are
still equipped with new elements after complete replacement
of the elements of the carrier element 1. The system is

20 thus in the starting position again. The above-described
first equipping of the first and the second transporting
strip 6 and 7 is therefore required only once. It is
obvious that the first equipping in the case of a
transporting head 5 with, for example, six regularly

25 arranged transporting strips is preferably effected on

three of the transporting strips.

In contrast, if the total number of rows of the carrier
element is not an integral multiple of the number of

30 transporting strips on the transporting head 5, the
installation can be brought into its initial situation
again in a single method step when the change of elements

of the carrier element 1 is complete.



equal to an integral nultiple of the nunber of transporting strips 6 to 9,
hal f of the transporting strips 6 to 9 are still equipped wth new el enents
after conplete replacenent of the elenents of the carrier element 1. The
systemis 20 thus in the starting position again. The above-described first
equi pping of the first and the second transporting strip 6 and 7 is
therefore required only once. It is obvigous that the first equipping in the
case of a transporting head 5 with, for exanple, six regularly 25 arranged
transporting strips is preferably effected on three of the transporting
strips. In contrast, if the total nunber of rows of the carrier elenent is

not an inteqal duddple o {he ONEPEL: 1okt aNSHErEhE0eRbRpREON {he

transporti ng hea Installation can be brought into its initial
situati on agdiodimers sdewteiped hvals stepy whem tdreschbhge aft thenpaist of the

carrier elenent 1 is conplete. 25 For exa e,.if the carrier el nt 1 of
t he ;xenplaﬂjl1éﬂﬁ%d? e eIRP 1 BES ﬁ%%n%%rgktégérﬁag?e?ﬁﬁhlEvotﬂgngg?nt in
time of tfe GommlRie @@r?ﬁstaﬁte&?”@lﬁ'éSfoﬁ{.‘\gtgénéﬁgréiﬁ{lﬁagﬁﬁ%éi 59

strips out of the four transporting strips 6 are still occupied by
el enent s whitth haee |35t l beencupidddoede l ehent s hehtahr haveefeaenbedni s bei ng

exchanged. These. t ets of elenents are then, deposited on two of the
conveyi ng dqgkﬁﬂQfgg§§h9ﬁ8t A= HER &F et RTE ar & bgcéﬁﬁn%p?xiéé&ﬂ%dSysten1is
thus again ifhddie dwb tdéd s S At €1 enlB8t HT HEE ALK En d@SEHE PEEdUSESLWO S8aChnh&ase

the nearest free or equipped transporting strip and orients the |atter by
t he shortestcquvms e ebemeytsovenent 18 | and heeexehpnanys 1arenbbdkadnyp .

describegy ifnd SJNSLE Ol NRECESN (87 cAl®initial state.

The procedure described uses in each case the nearest free
or equipped transporting strip and orients the latter by
the shortest possible rotary movement. In the exemplary

15 embodiment described, it is therefore necessary for the
transporting head 5 to be rotatable in both directions
about its longitudinal axis. Provision may, however, also
be made for a transporting head which is rotatable in one
direction only. The simplest adaptation is then made by

20 replacing a rotation in an opposite direction through, for
example, 90° by a further rotation through 270°. For
transporting heads with another number of transporting
strips, corresponding angles result, given a regular
arrangement of the transporting strips.

25
If the production installation has a low capacity, it may
be sufficient to use merely a single fixed transporting
strip. In this case, following each pick-up of elements to
be unloaded, the transporting head must deposit the picked-

30 up elements on a conveying element. Preferably two
conveying elements are used, so that there are no waiting
times caused by the conveying-away and preparation of a new

set of elements. It is thus possible to prepare a set of



transporting head 5 to be rotatable in both directions about its

| ongi tudi nal axis. Provision may, however, also be made for a transporting
head which is rotatable in one direction only. The sinplest adaptation is
then made by 20 replacing a rotation in an opposite direction through, for
exanple, 90 by a further rotation through 270. For transporting heads with
anot her nunber of transporting strips, e@rresponding angles result, given a
regul ar arrangenent of the transporting strips. 25 If the production

i nstal |l ation. has g |OM/% pacity, .it ma be Hjicient to use nereLy a

singl e fixe@lEPgRSFort g‘e TEAS e 9 ioélecé%g, NI TN G B H PR of

el ements toyhheesUnheadete t R niviedNsRO IR Read magit epasd tedigspiked 30
up el enments on a conveying elenment. Preferably two conveying el enents are
used, so thawayvhefethee edemgaitisi agd ttihee Predasad ipn tife WV afiirFtadhy and
preparation,of a new._  set .of el nts.. It.i s t.hus nassi-hl e t.o prepare a set
of 26 elenéﬂtgaFﬁ Fﬁéem&¥%%4%§?§ ydnénok a%éJ@%ﬁ§§fﬁﬁagéfgﬁgﬁggsﬁamhiIe t he

ot her copveyhlgagkanenieriehteMplaye beencaRyRWiNGd, awdie ofestithesed enents and
the preparation is then effected in each case alternately, in that

i mredi at el ypaeparedhens ting saded cOnawying Ikde@eiden deposited, the next set
is prepared on the sane conveying elenent. |Instead of new el enents being
conveyed from cassettes, the elenents may al so be nade avail abl e by anot her
supply 10 dewkeeadThifs neBy e lletien®samplitg kS rdresidr) W rin g eMmitess f adthe
singulating and transporting stacked elenents. It is also advantageous to
use cassett83ements Mgvardspoe Mgdez-aved lakd & dne adiotdierofirie first to

fo?rth ¢85S8bb8ce. This may, for example, be a singulating device for

singulating and transporting stacked elements.

It i3 also advantageous to use cassettes 10 to 13 and 10’
to 13’ of the same size. Once the first to fourth cassette

15 10 to 13 is empty and, accordingly, the fifth to eighth
cassette 10’ and 13’ are full as a result of the unloading
and loading operation and the supplying of new elements and
conveying-away of unloaded ones, only the fifth to eighth
cassette 10" to 13’ are exchanged for cassettes with new

20 elements. The conveying direction of the conveying elements
15 to 18 is reversed, so that now new elements are supplied
from the cassettes 10’ to 13’ and conveyed away into the
first to fourth cassette 10 to 13. It is thus sufficient to
exchange only the first to fourth cassette 10 to 13 or the

25 fifth to eighth cassette 10’ to 13', respectively.

The sequence described for the purposes of explanation, in

particular the order in which movement to the individual

rows and conveying elements takes place, is not compulsory.
30 The exact order is flexibly determined by an event

controller.



15 10 to 13 is enpty and, accordingly, the fifth to eighth cassette 10" and
13" are full as a result of the unloading and |oading operation and the
suppl ying of new el ements and conveyi ng-away of unl oaded ones, only the
fifth to eighth cassette 10' to 13" are exchanged for cassettes with new 20
el ements. The conveying direction of the conveying elenents 15 to 18 is
reversed, so that now new el enents are sypplied fromthe cassettes 10' to
13" and conveyed away into the first to fourth cassette 10 to 13. It is
thus sufficient to exchange only the E'rst to fourth cassette 10 to 13 or
the 25 fifth to eighth cassette 10' to-13 ™% espectively. The sequence
descri bed for the purposes of explanation, in particular the order in which
nmovement to the individual rows and conveying el ements takes place, is not
conpul sory. 130 TRevéxacitogr ded cslihgering \ odeilawdniosad igyr & ameahts
controller. 27 .Clains 1. .Device f.or unloading _and ]l oadi.ng carri.er enent s
(1, 1), in (ihi &h )darlﬁli gplgl%eﬁ‘éﬁtrsleg Elrlﬁlmgﬂtt y aofpcisuerta lgfyg %taeﬁee%neés can be
deposited i Blameyskeran ®ealdepd@amrat inCMRistiditta d ransydndt head (5)
having at |east one transporting strip (6, 7, 8, 9) for sinultaneously

pi cking upcamprégdndore tyensporéisgemead t(vd thagnsorat Agada®ns) bei ng

2 cariior erénprboering PRERRL AR Tn Tl e d e st ity
possi bl e fonpbathlaaset ople setl edded etleeitant Heo harpomyiedy awmd aitd a new
set of elenents supplied by nmeans of at | east one conveying elenent (15,
16, 17, 18)being displaceablle between at least one conveying element
r 10 (15, 16, 17, 18) and a carrier element (1, 1’) situated in
a defined position, and it being possible for both a set of
unloaded elements to be conveyed away and a new set of
elements supplied by means of at least one conveying
element (15, 16, 17, 18).
15
2. Device according to Claim 1,
characterised
in that a plurality of transporting strips (6, 7, 8, 9),
each having a corresponding number of lifting elements
20 (ea-f, 78a-f, 8Ba-f, %a-f}), are formed on the transporting

head (5).

3. Device according to Claim 2,
characterised

25 in that the lifting elements (6a-f, 78a-f, Ba-f, 9a-f) of
the transporting strips (6, 7, 8, 9) can be activated

individually.

4. Device according to Claim 2 or 3,
30 characterised
in that the individual lifting elements (6a-f, 78a-f, 8a-f,

9a~-f) can be adapted to an arrangement of depositing



2. Device according to daiml, <characterised in that a plurality of
transporting strips (6, 7, 8, 9), each having a correspondi ng nunber of
lifting elenents 20 (6a-f, 78a-f, 8a-f, 9a-f), are forned on the
transporting head (5). 3. Device according to Claim?2, characterised 25 in
that the lifting elenments (6a-f, 78a-f, 8a-f, 9a-f) of the transporting
strips (6, 7, 8, 9) can be activated indgvidually. 4. Device according to
Claim2 or 3, 30 characterised in that the individual lifting elenents

(6a-f, 78a- ) % t a re.an 1 Qf iting 28
Iocatlons O;O%Qgéé?Fegﬁe% Cg?? % gﬁgﬁgﬁg bg uglga gﬁgggggﬁo dg%ﬁ%, . Device
accordi ng tooadedof Clains 2 to 4, 5 characterised in that the lifting

el enents (6a-f, 78a-f, 8a-f, 9a-f) are Bernoulli suckers. 6. Device

according to one of Clains 1 to 5, 10 characterised in that the

transporting heade(She! 3:85raNAEd:BNoAc! EANEIGInshOARL(4) 7. Device

according to Caim char a er|se int |stance relative to one

anot her, 5bechsractbeisedansport|ng head (5) or a transportlng strip (6, 7,
I 1) f
8 9) and gncaagkeahg tlng el%h%%%%edéanfa q% IQEd po%lt@a f) are

Bernoulli suckers.

6. Device according to one of Claims 1 to 5,
10 characterised
in that the transporting head (5) is arranged on a transfer

beam (4).

7. Device according to Claim 6,

15 characterised
in that a distance, relative to one another, between the
transporting head (5) or a transporting strip (6, 7, 8, 9)
and a carrier element (1) situated in a defined position
can be altered.

20
8. Device according to one of Claims 1 to 7,
characterised
in that the transporting head (5) is rotatable about a
common axis of the transporting strips (6, 7, 8, 9)

25 arranged thereon.

9. Device according to one of Claims 1 to 8,

characterised

in that a number of conveying elements (15, 16, 17, 18)
30 corresponding to the number of transporting strips (6, 7,

8, 9) is provided.



can be altered. 20 8. Device according to one of Clainms 1 to 7,
characterised in that the transporting head (5) is rotatable about a common
axis of the transporting strips (6, 7, 8, 9) 25 arranged thereon. 9. Device
according to one of Clains 1 to 8, characterised in that a nunber of
conveying elenents (15, 16, 17, 18) 30 corresponding to the nunber of
transporting strips (6, 7, 8, 9) is proybded. 29 10. Device according to
Claim9, characterised in that the orientation of the conveying el enents

(15, 16, 1 18) . $_appr.oxi ly p .]el, to the orientation of the 5
common Iong??ﬂdin%Vlﬁﬁigco r?ﬁést¥3n§%§¥bi%g strips (6, 7, 8, 9). 11.

Devi ce accogHapfctarikadm 9 or 10, characterised 10 in that each conveyi ng
el erent (15, 16, 17, 18) can sinultaneously convey away a set of el enents
into a cassBttbatibhe erientationzof the cepdeviing Slements ddd, dépply a
further set,of t i rding -al 9 11,
characteris%g'igbfﬂgg §8€%§§%ﬁ35§?&gggfgﬁgﬁg %%5FE%GEQ%?%Ef%?E¥QE§§g%%ned
an alignngcademornelbAb)ltuddnid. akegi o abeortdiangpbetdng efr@ps nd,17to0 12,
characterisgd

I

11. Device according to Claim 9 or 10,
characterised

10 in that each conveying element (15, 16, 17, 18) can
simultaneously convey away a set of elements into a
cassette (10’, 117, 12', 13") for receiving elements and

supply a further set of elements.

15 12. Device according to one of Claims 9 to 11,
characterised
in that each conveying element (15, 16, 17, 18) is assigned

an aligning device (45).

20 13. Device according to one of Claims 1 to 12,
characterised
in that the conveying direction of the conveying elements

(15, 16, 17, 18) is reversible.

25 14, Method for unloading and loading carrier elements
(1, 1') with elements, a plurality of elements which form a
set in each case being simultaneously unloaded or loaded,
having the following method steps:
- positioning a carrier element (1, 1’} in a defined

30 position,
- picking up, from depositing locations (42a-f) of the
carrier element (1} by a movable transporting head (5), at

least one set of elements to be unloaded



in that the conveying direction of the conveying elenents (15, 16, 17, 18)
is reversible. 25 14. Method for unloading and |loading carrier elenments (1,
1') with elenents, a plurality of elenents which forma set in each case
bei ng sinmul taneously unl oaded or | oaded, having the follow ng nethod steps:
- positioning a carrier elenment (1, 1') in a defined 30 position, - picking
up, fromdepositing |ocations (42a-f) of 3phe carrier elenent (1) by a
novabl e transporting head (5), at |east one set of elenents to be unl oaded

30 - Moving [R6;hEARRAOLLEAG-AGAT (Sheld 8 HORKEY N RIRTENY elelendS, 17

18) - depositing at least one set of unloaded elenents on the conveying
el ement (15,(1%6, 187, 118) 1B)- picking up at |east one set of new el enents by

the novable transporting head (5) - noving the transparting head (5) to the
deposi ting I 888??6’6%”64%&- fl)eaé:’%do(ﬁ‘@péﬁtt i g“tﬂﬁxi? é?%eﬁ’i‘b‘?{g?. 0“161%.

Met hod accoldipgdt dkfe14. @Qharagtenizsedgyin that all of the transporting
strips (6, éghg,y9$gg%.a t%aéspértiﬁg héad 85) conprising a plurality of
transporbi ng pickpag( Gp a2t 8ea®k pnek s fofomemhe lcaraniter b Wlenment (1) one

set each of elepents to be unl oaded and, before picking up new el enents,
deposi t themQVégiﬁt§IBPSp8ﬁl ngbgﬁagfqgﬁe transporting strips (6, 7, 8, 9)

OR CO?VeYi nngkIQH%mt%e( 12ankpbrtd@gl feaMet(B9d e e didipd tdmyg m 15,
characterise
locations (42a-f) and depositing the new elements.

10 15. Method according to Claim 14,
characterised
in that all of the transporting strips (6, 7, 8, 9} of a
transporting head (5) comprising a plurality of
transporting strips (6, 7, 8, 9) pick up from the carrier
15 element (1) one set each of elements to be unloaded and,
before picking up new elements, deposit the elements of
only some of the transporting strips (6, 7, 8, 9) on

conveying elements (15, 16).

20 16. Method according to Claim 15,
characterised
in that a number of conveying elements (15, 16, 17, 18)
corresponding to the number of transporting strips (6, 7,
8, 9) is provided, which conveying elements both convey

25 away deposited unloaded elements and in each case supply a

new set of elements.

17. Method according to Claim 15 or 16,
characterised

30 in that, during the movement of the completely loaded
transporting head (5) towards the conveying elements (15,
Ie, 17, 18), on some of the conveying elements (17, 18) a

prepared set of elements is present in each case, and,



in that a nunber of conveying elenments (15, 16, 17, 18) corresponding to
t he nunber of transporting strips (6, 7, 8, 9) is provided, which conveying
el enents both convey 25 away deposited unl oaded el enments and in each case
supply a new set of elenents. 17. Method according to Claim15 or 16,

characterised 30 in that, during the novenent of the conpletely | oaded
transporting head (5) towards the conveyiyg elenents (15, 16, 17, 18),

sone of the

resent in each case, and, 31 after the depositjon of a corre ndi. n
ISlum?)er o:‘ ur"i‘laf(Fﬁfed: S eéxbgfltellcghé?fsa oqplfﬁ%gl?‘i‘!h‘i}rw rfbu%%ﬁe?lfnsgg‘l’%‘hr%‘ﬂts

conveying elenments (17, 18) a prepared set of elenents is

on

(17, 18), the PrEparhaats & @{@r?é]ﬁéiﬁir?%pél%ﬂf\?%éﬂpgbé’léﬂ@ntér@1‘$P0”i ng

strips (6, 7, 8, 9) which have becone free.

Clains 14 t3d817, thehameparddetbtin ahalendnios abe piepbsdtupnbyftiual oaded
a __conveyin | ement (1 , 7, 18 a_new set of _elenents 10
t&r‘?nﬁﬂoé"e%ﬂ}ﬂ?e%]ﬁé)sel %éﬂeﬁ?t’ 28(13'5, 16’,”1:'1"'171’,1 % ?VYi CoR&t hbT accor di ng
to one ofys Cains 14 to 18, characterised in that, at the start of the
nd | oading of a 15 carrier elenment (1), the transporting head (5)

el enments on
i's prepared

unl oadi ng a

i s equi pped 18w t Metdwklasmmmding tsormneofof t&lgping al4 t§0 o¥ 7t ransporting
Met hod according to Caim19, 20 characterised in

strips (6,
that the re

10

15

20

25

30

7,8 20,

l%ﬁﬁﬁ%é?thﬁﬁgborting strips (6, 7, 8 9) pick

in that, after the deposition of unloaded elements on a
conveying element (15, 16, 17, 18), a new set of elements

is prepared on this conveying element (15, 16, 17, 18).

19. Method according to one of Claims 14 to 18,
characterised

in that, at the start of the unloading and loading of a
carrier element (1), the transporting head (5) is equipped
with new elements on some of its plurality of transporting

strips (6, 7, 8, 9).

20. Method according to Claim 19,

characterised

in that the remaining transporting strips (6, 7, 8 9) pick
up elements to be unloaded and subsequently deposit the new
elements of the equipped transporting strips (6, 7, 8, 9)
in the depositing locations (42a-f) of the carrier element

{l) which have become free.

21. Method according to Claim 20,

characterised

in that further elements to be unloaded are picked up by
the transporting strips (6, 7, 8, 9) which have become free

after deposition of the new elements.

thod according to one of



up elenents to be unl oaded and subsequently deposit the new elenents of the
equi'pped transporting strips (6, 7, 8 9) in the depositing |ocations
(42a-f) of the carrier element 25 (1) which have becone free. 21. Method
according to Claim20, characterised in that further elenents to be

unl oaded are picked up by 30 the transporting strips (6, 7, 8, 9) which
have becone free after deposition of thgznew el enents. 32 22. Mt hod
according to one of Clainms 14 to 21, <characterised in that, for conveying

away a set el . _copveyjng.el b (15, +16,-17, 18), the

i ndi vi dual %%érrebﬁ%?ﬂég %%gcéggl?ét géréhguggegg?\géfy%goﬁéegéd into individual
conpart mrent shataetesssedte (10', 11', 12', 13'). 23. Method according to
Claim 22, characterised 10 in that, for individual reception_ of the

el enents, the thaksefPEscppyeying awgy 2 $8t) ofr e18H¢ads bya ®iehed nanner

relative to eyl eneRt 5, 136, , - 19 Nehfad rding to
one of CIai%%H§i§?§¥2§?gﬂfgkcKg?écggfi%ﬁd ﬁ%gfhgﬁ% %@lprepa?af?%ﬁgbqsa set
of el emeht sobythe sehveyenguekeseitre(}5cobGeytd ib8p imdiredetadr m ned nunber
of elements are successively conveyed fr@q1a ggssette (%ﬁ{ 11, 12, 13) or
by a si ngul GPPRYF HBGRESE. ©5022625f/6CREd (d0cor ditng t18 @ didm)24, characteri sed
inthat, for renoval of the elenents to be prepared froma

23. Method according to Claim 22,
characterised

10 in that, for individual reception of the elements, the
cassettes (107, 117, 12', 13’) are moved in a timed manner

relative to the conveying element (15, 16, 17, 18}.

24. Method according to one of Claims 14 to 23,
15 characterised
in that, for preparation of a set of elements by a
conveying element (15, 16, 17, 18), a predetermined number
of elements are successively conveyed from a cassette (10,
11, 12, 13) or by a singulating device.
20
25. Method according to Claim 24,
characterised
in that, for removal of the elements to be prepared from a
cassette (10, 11, 12, 13), the cassette (10, 11, 12, 13) is
25 moved in a timed manner and thus the elements arranged
individually in the cassette (10, 11, 12, 13) are
successively brought into contact with the conveying

element (15, 16, 17, 18).

30 26. Method according to one of Claims 14 to 25,

characterised



cassette (10, 11, 12, 13), the cassette (10, 11, 12, 13) is 25 noved in a
ti med manner and thus the elenents arranged individually in the cassette
(10, 11, 12, 13) are successively brought into contact with the conveying
el enent (15, 16, 17, 18). 30 26. Method according to one of Clainms 14 to 25,
characterised 33 in that a plurality of carrier elenents (1, 1') are
successively brought into the defined posjstion by a transporting device
(60). 5 27. Method according to one of Clainms 14 to 26, <characterised in

that the el enents_ of a .prepared t _are brought, wt respect to one

anot her, int8 &3y l’aa_r?gléﬁ? lté’oroifgscﬁorﬁ&erfg eLﬁt%dnéé]tfeoQEt r]_y )ofa]f%_e deposi ti ng
| ocat i ons okulheseanedlg brih@item®ito (the HIfiMedpiiimpgeyi ce (45). 28.
Met hod according to one of Clains 14 to 27, characterised in that each

conveyi ng etemasportinglelevize 1®0)f.irstly 15 enpties a cassette (10, 11,
12, 13) and fills an opposite cassette (10', 11', 12', 13') and
subsequently, after reversal of the conveying direction of the conveying

el ement 152716, MbEholBhccodMeys tanayufoaded nd enerdss 24,0t o the now enpty
cassette (10, 11, 12, 13).

characterise

in that the elements of a prepared set are brought, with

respect to one another, into an arrangement corresponding

to a geometry of the depositing locations of the carrier

10 element (1, 1’) by an aligning device (45).

28. Method according to one of Claims 14 to 27,

characterised

in that each conveying element (15, 16, 17, 18) firstly
15 empties a cassette (10, 11, 12, 13) and fills an opposite

cassette (107, 117, 12’, 13") and subsequently, after

reversal of the conveying direction of the conveying

element (15, 16, 17, 18), conveys away unloaded elements

into the now empty cassette (10, 11, 12, 13).



