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Met hod and device for |oading and unloaﬁlpg slegents

into a carrier elenent The invention relates to

met hod for |oading and unloading 5 dISC-Shﬂmnmmmmwmmmw

elenents into a carrier elenent provided t

I'n many production processes, it is necessary tesdigad

a plurality of identical elenents into or onto a

carrier 10 el ement provided for transporting these

el ements, Methd aud phoaiad foif TG ADAGCHIS 1 o 2ifhg

to unload these elenents fromthe carrier elenent

again. Since theﬁl"é‘f%t@%ya rrvier ekementve

conmponents, this operation is generally perforned by

a person. The sensitivity of the elenments can 15 be

atthebimedntion erdmpks, tboat heithoge @Rt NbadTRlge Hndl unloading
or thickness.,u sc-shaped el ements, in

par |cu¥%??egr8 EPPEEEalNFR PeSpect o6 clireen thamgviidgd

Di site sdeped. i s under st ood here to nean el enments which

do not expressly have to be round, but are referred

to as 20 di sc-shaped because the|L th{ﬁkneSF IZth nd

i.ficantly smaller than eir len

Rty BB o YalTRreR: LEpee: AEFgPATHY A daad a

ciplouidl i hpastl, i sent condust OreRPY 2h88 BPOEH¥8|5aEg§rier

fahrication, it is undesirable to touch the surface

ofeqﬁ%e”é% dERt 5eq| e DERnsperhygr ehﬁ/ﬁe ehemamr:nsa,nuglor the

u%@%ya f t cessing. reover,

hand! i nSSe o%t%‘gﬁ%’f‘%wegrﬁce%%ﬁ ordef TS UBReatnbReEa elements

sitios ithed ependise grelatenoraddin pes { 0c8BAEEse 0f 1 4R8Nt s may

pgrsan, whi ch,. as experience shows, is subject to

Py

gfeal V&r AT ors HUri R DS righ HRyCR@ER EHOR iH gemerally
"By rIBraceeiselay s, held ddIf DAL, Ole &I Snents can
n

; f th
processed a the reject rate . eneh%s. _
be attributed, for example, to 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
disc-shaped because their thickness is normally
significantly smaller than their length and width
dimensions. In addition, especially in printed circuit
board, semiconductor and also photovoltaics fabrication, it
is undesirable to touch the surface of the elements, since
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 person, which, as exXperience shows, 1is subject to
great variations during a working day and this in turn may
adversely affect both the number of elements processed and

the reject rate of the elements.
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2 It is therefore the object of the invention to

automate a nethod and a device for |oading and

unl oading a carrier element with a plurality of -

elenents, in which their handling is effected gently

and with a high degree of 5 economic efficiency. The

met hod according to the inventioh and the device

according to the invention have the advantage that the

| odli gy Bherefboadithg bbjetteoﬁedgen;&WeﬁQﬁ@ma&%dautomate a
. For this purpose, the device has a .

??@%2%%?3$ﬂ8 Red8V16 f%ﬁiiﬁa§l§éta@ﬂ &indpeRisgc an g rier

[ ] of e ment.s_ i h . .
i sitaneousy myads ity ettt ePI gy cpese
pdsIRGbNg ot saeféectedepenthysand wembvadhiighmdeyhee of

Cﬂéééﬁ%qg%EQQPPRciéﬁgthiS case, the throughput rates

are 15 high ow ng Ythe simul t aneous | oadi ng and

unl oading of a plurality of elements. Moreover, by
virtue of the additionally provided conveying .
efiﬂﬁuﬂ%ﬁkmﬁﬁnﬂ%¢or¢h@@rV@nth%nsnﬁﬁetmgn aedutheddevice

i e t ' |l owi ng, unl oadi ng,
S Aes o e L RRE B R 08 B B8 RaTp obRRBy tne
ofladeeng reavvd port dangi e ads | of fiott e dent akenuf Oha€88 nanner .
s%%ro% .el enents which has to be taken, but rather

Firdt I e BERISC ond S A B Ch e 2| @neReBsSPerbiegedeap, by

bwhtil® &r arsPest i dikerdhthead, 15k tgirﬁ‘uf@ef‘x?eo@él)li_en?g\tred. This
one further transporting strip remains free. This
sEEtpOpi EleMeRtes st dfpas idmehtisn fa orart her caldm@it situated

ek n - i.t.ing |locatio S*ﬁé %ig%l carrijer
e e AR LR R O Uil W trpnoveat econ
t heenenrelierertiemeht.ha it ransPHLdNg ﬁ?@%}ﬁgﬁi@rﬁ%pgfates are

Ly_30 does an automated exchange of the ele _
?ﬁlégEanggﬂ L8l ERENES LIRS apleqes ding jandalwoloading of a

posstdl et {0brt B ements. Moreover, by virtue of the
additionally provided conveying elements, manual
interventions are not required either during the

preparation or following unloading.

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
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
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.
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supplyi ng and conveying-away by conveying elenents to
be effected automatically and hence in a tine-saving
manner. 3 The subclains relate to advant ageous

devel opments of the nethod according to the
invention. 5 A preferred exenplary enbodi nent of the
devi ce according to the invention is illustrated in
the drawi ng and explained in nore detail, together

with the nmethod according to the invention, in the
In the drawing: 10 Fig. 1 shows

ow%@?%fgffg%%gtaﬁﬁﬁﬁt t8f agvaByr@acuacasvailAgmentshef the

| o @NadBoAdshger¥i e 20denFign 2 shows a plan
V|éaﬁgf t he deV|cg accorﬁlng ?% t%e i nvention. 15

Fig. 1 shows an exenpl ary enbodi nent of 3 dkaﬁe -

a i to the invention, with the aj 0 iC e
ngfﬁhg$ﬂ%%%%$d?ﬁ%m? 2T ReSTROSHEP R PE Beodexprai Aegording to
IIthbfjﬁﬁéntﬂdﬁ“&s|Dllh§t§§§@dofnt@ﬁen@Ethngcgﬁﬁdégglalned
to the invention, 20 first of all a carrier

i & ThMFGhtdS it bl ¢ heoge Baelt rigf timdt e | edhod @egboding to the
LIRS GO R0l o e LY S0 TR oL

el ement I's esse
which is SU|tabIe for receiving a certain nunber of

disc-like el ements. This may, for exanple, be 25
aéfhifevéd by Egeadhe%%“é%l%ffy tafb Al eersh apl ok edeniere s

bei ng mapped dddb & 195 HEITBIH & ?Lé{kglec!?@ Ogltsolée view, and

carrier elenent, so that ftur processi ng or
transporting of the di sc-1i ke elenents no | onger has

ake pl a nd|V|duaIIy, el enents bei ng
conéldergd %%OWS RelFd 30 8hfgf %Q1QQK¥Q%u%q%9rdlng to the
el enment. A paktinguloar.y practlcal systematic

arrangenent is constituted in this case by a
plurality of mutually parallel rows with in each case

aQrig. 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,
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
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 elements no longer has to take place
individually, these elements being considered to be held
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
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plurality of depositing |ocations. The nunmber of _
depositing 4 locations within the individual rows is
inthis case preferably identical. In this case, the
carrier element 1 of the device according to the

i nvention can be supplied both comng fromeach side
and from above or below The 5 carrier elenent 1
interacts not only with the device according to the

I NLertitdmnsbwti drsi ral e avad i wides f oF o d Urd heg tprﬁfgecc‘f‘se
steps in the processing of the elenents. For th

puPE@§§r@?HMlHQﬁWQ%P&# éhbﬁhxﬂrq&ﬂe&ﬂmhﬁﬂnamrﬂer]element 1

ci u e .l ei Ie f in each case one 10
ca?sl E?Eeldgr\r}telr# to oaftﬂ VY R (rbaf peplied

regpbh cominlye fdewi %cﬁpeﬁrd@ @Qud ¢ Ad¥e dEBRRNTd OThe Yoy, The
contlnuouslﬁ runni_ng process can thus be achieved, In
i

Swhiehtthé SHRfSad g lat@nacad M@ tofortlhe widr itgre device
el &H@BEdln?o%% Ree ihgadioa %%Qray sorales\ée%x}ahgmtfor

st oppage of the installation. The “carr i%er
1 fakehesverotesm shepbuinhehe Processiing RIOCESS dd¥ments.

first of ought by neans of a
transggbgsnEEEBSFSe éopﬁﬁfégétdeplné&cﬁo§Q¥ﬁﬁﬁr slements

whi chiancaytamated heagbngqapdsdRbqadisag qf; %%hhcase one
carrler 20 elenment 1 with élenents by nmeans o

dé%?%%l%ﬁc%%gmﬁgtté tphbelmVehheodoaglpgsamhl@an@dhh? region
Lllustr the carrier el enen

e L i A e R

GKunMnmgxpmeBeaﬂ ead tpasibeoschnetBA, fikSknkewekngl

d carrier 25 element 1 is lifted to a
&§§§:§V%Ia%§ %9a%??9f?fnbhed@@FééeI4el$hthpésdbeennot

S e ) 161 LSO ko
unloading is then carried out in an automated nmanner.
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
element 1 with elements by means of the device according to
the invention is 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
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.

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
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30 The lifting device 14 is, for exanple, a conponent
part of the transporting device 60 which, for
exanpl e, has further conveying bands (not _
illustrated) or other conveyors. In 5 the defined
position, the carrier element 1 is referenced in al
spatial directions by a holding device (not
illustrated) and is | ocked for the | oading and

untbaddaginepepatki@fon]heneackirel ¢l @MBRAENL hsi%nﬁg@bgenced
case, for 5 exanple, already equipped with disc-shape

el Bhedts ﬁﬁﬁéhalaﬁérﬁéﬁapﬁsngyfaohpﬂnengudﬁnere Jﬁot

f abri ' 0 s.an 0 _be,unloaded. In e ,
ot B LO0BE 55,8028y, PR EOARRETEs +he Mpoantng
el @pend sion. behktoadediarectesenshaped andcpie HBRYE, for
avail abl e in cassettes 10-13 provided therefor. The, _

f or=2 L%p|%}r?@€¥a%@ﬁ+apeaigétéhapé@-éh@n@ﬁtglamehtanwhlch

edge: +eNgENi Rk, rEOh EXaNPLELh rC?EB¥iga€?%§r86%gess and are

situated in stacked formin these casseée

cdipare nemtodpeeédg 15 assigned to each el enent. The

i ndi vidual conpartnents of the cassettes 10 to 13 in
whi ch the di sc-shaped elenents are situated have a

t drerancexplaihéd @xdthSTe ShAPSA, r EFEPE. éﬁ%&ﬂrﬁgnﬁp the
a conmpartnment can be noved easily, w thout berng
d&tegedts it He eheafndrar enbbel nemped and Uftes ah?ﬂe

t 11SGs : t e arrange n above e
R R A A A1 TSR R I, cor
c erpaptlepntrse afaridiel cxashiedd-esh difled 0= ldnands hal\r?ﬁi P Yedge

i i h i cal directi in the
CORBAEEBs 101 (P Sy ThPl GrhiaFd 19 ik trcbain
S@B@&&%HCﬁdﬁhLﬁnHW%&?cﬁéﬁ%ﬁéég12Tﬁ$%3%§%]fte

P tmeé% being
W thin each conpartnent for renov rom-the

ca88épped 1o ©acis.elpmendas S¥te eindily itdnall3 coatpn fetkrits of
atH@”BSEsQ%&éslH%SE%aﬁ%di%P%H?E iegg\gfggygggped 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
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
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
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



adjustable in their height relative to the defined
position of the carrier elenent 1. For this purpose,
the cassettes 30 10 to 13 are in each case positioned
via alifting and |owering device, it being possible
for the positioning for the individual cassettes 10
to 13 to take place individuallg. The individua
vertical positioning of the 6 cassettes 10 to 13 is

i ndhgakedekn1B6i go 13bysthg e gagsettes 1
to 13. Arranged opposite tﬁgE%?ggtqgoE?%dr?h% agbgtﬁégows on
10th® ¢3spsttssj alesiechldase a further cassette 10 to

13", as will be explained in detail later with

reference to Fig. 2. The fifth to eighth cassette 10

t AABANGEd VephOsk eeetNe @mﬁsttagef@w@XhtESs§E€€E”E§ to 13 is
returning fromthe process and unloaded fromthe
S cat?i®FClel enent 2 1fuTheenupbescbte 1006 asselBes mmywalliobe

bes of,S a hus. adapted to the_, -
caﬁg%gf%%%% %%eg%#%g£cf$g%£i%§¥§lf§ ?BﬁPC?nE?thg- 2. The
casief th heo cabgleth esaaser ps ef@r abby1provbded 5 pakbSve ang

S t hat each cassette provided for supply has an
eﬁtﬁ}(f cadéas%ﬁ%e aF + RS opposrreng| £re8 aheopposeisbl and

famideidh dise- shansd el sentsnlo be mde available

in sone other way or by comng directly
10 upatsesdihon ovess214e bs assamed el awathat sh@MENES adapted

iC r 0, be | oade onto . the carrier elenent 1 by
?ﬁg Q% ?E&E%%§$ﬁf%€ {h?tQﬁ?d%ﬁF%%&eh???ﬁﬁ%ﬁ%l%?ra%@e@his
| matskee cassetdwsth:d %r]@éjr%ﬁeﬂm r];gr&hlledé:@r h®airs, so

elggent 1, the disc-shaped el ements ‘supplied by nmeans
of-Pefre cagds SASSS I Ry o3 dack fomrspr tedad ram doet y

regisaRtet Lhe GR33et Q to 13 to their respective
posisti on on the car roitp?r::bSé&eerhenIélt Tt e f?eosaﬁ)gﬁ?s %?r a-he
15 t AaRstehapeamed emghniteh tios beovatee dva it 1 riectdde Ather way

i i.nal .axi f the carrier elenent 1 arranged
?8E°B9 Eggln% d%re%tqy fQom an upstream process. J

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

20 invention are arranged in the cassettes 10 to 13. For
loading 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.
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its defined position. For this purpose, the transfer

beam 4 is fastened to a positioning device, for

exanple a running rail 63. The exact procedure, in

particular the 30 sinultaneous transporting of a

plurality of disc-shaped elenents, wll be expl ained

below with reference to Fig. 2. 77 In order to be able

to transport the disc-shaped el enents, four

trams@ﬁdékngosbéi§§l§,tzatgaﬁggogtaEﬁeaHEQngﬂgggqtQgements,

transfer beam 4. The four transporting strips 6, 7,

antPer Egﬁpsp@rt@ﬁgistpéps,6in7tu8naedpﬁ pmekguﬁagge% on the
I ' el e ts. The_trans orting strips 6, 7,

B At e e Tal b oA ADRREE L ha PEEbROR, 78 and 9
| orap { ufidnat héki Spatfl, €ACHULRSEaORNELOEKINE a plurality of

transporting strips 6, 7, 8 or 9 can thus be oriented

ttéhe$%nﬁ%'gT?%c?%%“%@%éFH@gt%Qrtmﬁr6er7,e8§a3d591ane

r eGel W rs deposi ti egions fornmed in the _

r egi oé/nﬂ%kfgl?hje casgyet%%guﬁogé%l Sc.ormmh Jg‘?n‘i,lt‘f%?%a}sa"ls- In

t v clheasesd arng hef ttmmrtémgrdtsmg pslﬂﬁpg fegl, by, 8 Jhey can

rting strips 6, 7, 8 and 9 jointly forma _

: ﬁtgﬂlg%%ﬁ iHo Hetf 5; %hi th iS Fotettast - Pastencthe ccarrier
t&&éﬂ@iﬁflero@%aéi@% GAN Ol%% Vtelql%of&ﬁgném %cprntlehde in the
latter in 15 the x-direction. e x-direction .

céeRdioge fnitiie tames sdtormy tiiditmall Baximn dig hgla,cami!@ris the

e n . inplify the description, a rtesian

clggrg%i Efgt%e ts;./estscérr%niséqurﬁcdin@atsé&Hpn \Ysd Prarft Lhet
wklcbnbeoundeigstsaed pshat, the gmavement; i‘ﬂtrley‘:tfh&@rg é

indicated refer, merely for sinplicity, to the
CSB?B?HSFElEQeQeéﬁd5vh&@lﬁﬁelﬁeﬂ@ﬁ@W@bﬁMuﬁﬂaﬁaned to the

[ refr e_indivi.dual_ .co nents .
&F%ﬁh%gggeg%gﬁogoﬁg@lg%%t%%rmpgggr gﬁgﬁlﬁbgggﬁ?F&Fndatter in
oE?etﬁedﬁéﬁﬁﬁéoaecﬁhéiﬂgdﬁoectheninmentﬁ@?s %thngﬁbg-

' ¢carding, to the.invention for oadi ng
i%%"‘%ﬁ?%%‘%g 28EPi 8F EPEnSATE E"| SLERER in goplsaﬁlp%lfy 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
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.

In 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.

Arranged opposite the first to fourth cassette 10-13 is in
each case a corresponding, initially empty, fifth to eighth
cassette 10’-13’ which serve to receive disc-shaped

elements unloaded from the carrier element 1. As already
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vi ew whi ch corresponds, in the coordinate system
indicated, to a viewin the negative z-direction. 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 elenments urd oaded fromthe
carrier element 1. As already 8 explained, the first

t(Eipnﬂiﬁe@ﬁSSBétEli@tt901§O§EEMec595e§HQphM EBG%3 serve to
unprocessed elenments, while in the fifth to
cé%&ﬁ%ké Glee @@pqgce@ﬁ@de¢éﬁman9smhwbmleawe aheeadyth to

k The_el enents ori gi nal
Q{uaté%iﬁﬁg%?égné?hgncg$ﬁygpee? SHBRRTE %Péchebﬁﬁéealready
b)benaean:mB@s%cﬁ hatdec fkeh odwhhe B hé’ﬂeﬂ@ﬁ’éﬁ' B?gglnally

below. The fifth to eighth cassette 10' to
| i WA e ﬁ%tort%fmt%%@sgéteéemﬁnt ol 13rea}:splaced by new

ki ng
Si idting and r|n devi ces, uor
|$§@m§getg?léy of 1yowt%e ano}%% rrred S Hat Wedn ‘\?Aﬁ
cassettes 10 and 10', 11 and 11', 12 and 12 and 13

first to fourth conveying
gﬁgﬁé%tf%gﬁ %ﬁ%@ﬁhg%éGé}?#ggk%ra&%d13|n@@%enbéh@l?he first
ok comeuarel hersand 4 hey longi 4 Udéfsaé EXLEN Sy 15 _{lfF]tll’lg and

which in the direction of the -axl s exten i N ea
cé@é‘erllﬁgo detvd Gesgiwerrk iofg tlheimmmely: [ Sors€ CAh e r .

R s T

ama 18bdeBﬁBnﬁeSBECbk%eEé tCORM8Y I NG 6} HMBNY ééhrth
16, 17 and 18. The 20 use conveying elenents o
ahBPheyY1hds Féﬁmie§ta|1§618p@§1§+q51 @reAttd destodar atirad

r@ﬁd@ﬁegaehhﬁbro%ogﬂgrgﬁggkerb%kkpq%e t%ﬁgf%ﬁ%ﬁ%%f%'%ﬁgents

to 13 and 10' have reécesses oOn
f%§|%@1@heleohv@ydmgeetenenbf the tyoak8s extidhal i each case

ooy 28 WA ROTH L AB kTS 20 AR 0 1S, e
present preferred embodiment, in each case two individual
bands 15a, 15b, 16a, léb, 17a, 17b, 18a and 18b form
respectively one conveying element 15, 16, 17 and 18. The
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 collision with the conveying elements
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
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
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10" to 13" are lowered by the respective lifting and
| owering device. It is also conceivable for the
conveying el ements 15 to 18 30 not to reach into the
regi on of the cassette cross- sections. In this case,
cassettes having a closed bottom for exanple, may
al so be used. To deposit the elewents, carriers
enabling the elenents to be conveyed into and out 9

of otheheoapaphienkstaf okheneasagkkes coubdihhenRee formeq
formed on the qonveﬁlng el ements. The conveyi ng

el efehb’ 280Y8viBEkEAGMENtEpendently of one 5 anot her
are driven in such a way that they can performa band
novenent both in the positive and negative

y-The econvay i kegesihandeposi-1 edwenkt g 998¥ﬁ¥h88nﬁly of one
elenents 15 to 18 can thus be conveyed both in the
diF'6etioh tbRaftdsvenhéncasset 8evayothot 18handcan pheform a

PROSE j [ 0.to d .cassettes 10! to
23' . Tthrgo‘?‘%rﬁ’%?‘g Ialggt}li %{‘hm%:a %gepfé"ioa%d“i‘é@li’ﬁe

secohidr et am xt Dl easses t éedds abdd dd' théheoh Py On@ndiements

sewent h cassette 12 and 12' and the fourth and eighth
czlsfgﬁ elcﬁs‘:aa’ﬁd&l S RANCYRIRYSH nPophi i phe, dbsrdt ben towards

usett ferssdppdying € sc3 shaped, e&l’?g‘e(?égoé'lst@ncgi@ég@ion
taking the elements away. In the pre red '
eSO @GNt RS |asietted 10 the WBawi Tige ©frdtheand fifth

i ' ettes 10, 11, 12 and 13 are used
il 14 I PR LS iy R TGS SIS S
suppl yichg tthe el ementsaver®t |&dhe: cassetd g 11% anid the
12' and 13' are used nmerely 20 for unloading the '
C%PPF@% éﬂgﬂﬁﬂghﬁhiQQﬁquﬁetQQGQKPtﬁﬂ_Jpﬂ?d?gf?dln

i p1anay, Ji§ f.al t I,ndividdal |iftin
Z%gﬂ?g&g%i@ﬁg%gg\ﬁ (]:%ts u%aerd{g flgtffui%g)epdlﬁﬁr}% &éésé:sesthtaé?cg(?leme“ts
t 8N4324A8 tOking rle etllkmen25 casset tles the, pkbfekdand

1§mﬁbﬁ§ﬂgXt?ekqgu% %g%%%diwiE%e 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, 11’, 12’ and 13’ are used merely
for unloading 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
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 107, 11/, 127
and 13" are empty. The cassettes 10", 117, 12’ and 13’ are
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.
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di sc-shaped el enments provided for |oading the carrier
el enment 1, with one elenent in each conpartnent. Iq
contrast, the conpartnents of the cassettes 19', 1} ,
12" and 13" are enpty. The cassettes 10", 11', 12
and 13' are 30 detected as being present and enpty,
for exanple by a signal of a wedght sensor, and at
that nmonment are noved by the systemindependently

dommaicemén €. 1k ntlﬁ@ené@&Q@Hzé(ez—&i?é&?%%oﬂsl_ BYrt0&4 out
respective lifting and | owering device. The
ehtthe ¢t regative zesheectionths kaighed edtthe

' i th t to the height, of the
Bt S e Tor ST RGNS A etrvirs Fihthoro Sionth
eiqgghidettoasrt tieo 103/ t0s 13 415 af‘ieié"@t heF obt e oﬁ;l]?ﬁgg ?%ge of

dge of 5 the respective conveying el ene
gg&%rArFeeeﬂgE@ﬁtnitve &ﬁmé@js@gﬂq retereeni revtionl ®f Ameelement

CRSsit Q ! conveying el ement 15 to 18
is thlfts,}%c%o#\%eyté% ﬁitro %’%ng roe]gpte%eti ﬁ/e‘i}b%%r%@stto %3 by a
comparetyient edfentdrer CIoff res HoNdi NG h A $ & A 1 4@ 1356

until it .is conpletely situated in the 10 cpnpartnentu
DﬁFﬁﬁﬁcﬁmW§lW:H§H%£ﬂ§é$ prERettmenty ot qhﬁ“iﬁfﬁﬁﬁﬁﬁfdlng

C nt phot rof - t S s, th .
R A e AL TR SRR
eFEREALSMEDdEp| SLeliyg rithd st,he heassetdsas prifsdrt in the

. he liftin nd | oweri ng devi ces which were
Egﬂ%gééﬁﬁt O{“ﬁé’ré&%& ?)é% P5St 8%1@& (CERRP T |egpures that
wthbé cdhseyshgpedeglkaments @Eelgnbﬁn|%W%%%g %%Qldfggishaped
centre of the |owernmpst conpartnment of the respective
c%ggﬁ?PEs19°WBleisl§o#ﬂé§p§hésCﬁéSEhéesespect!ve
hei ght of the upper edge 20 of the corresponding
conveying element 15 to 18 and thus the, disc-shaped
eleneprtsa$bat tdei hifhisgcenpalbreningsdedepesi vadc8Nwere

$% 590 1, eLerenl. 35 o 18 pcaled herebelon
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
of the corresponding conveying element 15 to 18 and thus
the disc-shaped element situated in this compartment 1is
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
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,
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
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elenent 15 to 18 is possible here as a result of the
25 avail able play of the disc-shaped elenents wthin
the cassette conpartnents. In the initial situation
illustrated, the transfer beam4 1is in a starting
position. The carrier element 1 conprises, 30 for
exanple, twelve rows 31 to 42 imleach of which there
are fornmed six depositing |ocations for receiving one

di sTrushapedos| eoBpte §86R41 9" gbRS LYLAt el QW 42, L he,
s:x %ep%git?ng Ioca?i%ns érg denotegﬁgy Eg:a PothBasiiing
f OfSRAS1§1ngstp@a T bpnS Coer empohdinfodenstabhenosf clheity. As

L i siting locations is onmtted for reasons

gf c:éﬁ@?y?§$égaéé?egﬁyt%§p?%?ﬂEHtho?h%fdgéér|ﬁtl@he
oft Frgsfey Ibdwem 4r@£§f£rtp§ﬁ§bér99§gahé£§n§P955'ggieh the
head 5, on which the 5 four transporting strips 6, 7,
23é%ﬂf£¥%ﬁ%§9Qﬁ?ﬁﬁﬂ ﬂﬁﬁﬂp$o@giTud8n@mda&|§r64f0fméﬁe6The

P i-ng. h : d of the _transporti strips
:g'élegﬁg%gga%n tﬁ%ig?r%gtF%% %ﬁa??ESE%&%&Pg?aéobtﬁ%@ of the
a tmartsgomfing fatimigpel @nent $, exté6dls | Th 686 4£ASEtion of the
jointly forma transporting strip 6, 7, 8 and 9, 10

ext 6d Spardl 1612% & tHERFY &k ak 3 foni g QWW&@WSW@?Ch in each
il | ypent ix: lifting elenents o

EFgﬁsggF?¥ﬁgd§trip g'?gﬁb ri¥%§§§1%%é§hi4ﬁ:§; Si‘?ﬁéah

s @rfeRes pared Ife ladded oo dihiemefterencet sydal Sr@ifs tde the

tEQQ%E%EtEﬂ% striqgtﬁ,to 9. 15 The transfer beam 4 may

al’so JREG Wit i hforsd orl Fdweld alemmagot 9 hg

e designe (
striapspoPreher ablip &N t@ven auarherof; gL fanspoy t e
stri rJspare p?ovi de(iJID on the transporti ng%e;%%g{_q}?qime
t?&ﬁEFéﬁsbéaﬁP4fha§d§dtﬂ@n§@@rﬂﬁﬁ@rh®a@ Syn2d M tdf the

roEe: Lhanon LLAIRROL LISt I1P ST 90 MNE i nea

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
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
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,
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
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exanpl e, rotatably about its |ongitudinal axis 64. To
change the elenents on the carrier elenment 1, first of
25 all in each case a nunber of disc-shaped el enents
fromthe cassettes 10 to 13 are successively
deposited on the correspondi ng conveying el enents 15
to 18. For this purpose, the chdsettes are | owered
step-by-step, while the conveying elenents 15 to 18

ardepeoiveyd Ngh  #ise ac®se ing 301 &bt sthe rempyal rpfgin
each case one di sc-shaped elenent fromin each case

od CEHHT eht Fepea tred cassel t s d@ch ocads, sty disc-shaped

I j e 0.t0..13 the disc-shaped

el oot % ML AR e b gl RSy Bl e it B oo 18.
1Zhedeposidyeichpre tdeeconvey iy B ementscdfod® 481 T Sqisc-
procedure is repeated until in each case 'six

dPS@PERa ¢ d et et /iedvlsy taldi ored he conveyi ng
elements 15 to 18. The conveying elenents 15 to 18

are stopped and the disc 5 shaped el enents are

pref erabl yasld gried.ofl swedchk loasets xedfreih ®IRBNY S row of

correspondi.ng to.a row of the depositing | ocations of
RBSCAPPPE/ aShemeat 1S Yoftdler G 11 ol Wi sk ke

setfetrebemente]ol0 e Aldgn the q;jfsce-l%ipf%%et% el enents,
C

i.e. to set an exact spacing within ea set of
el enents which corresponds to the spacing of the at

t iting J.qocations of .the  carrier elenent 1
w?ighgﬁpgﬁe%%mgl%% £8785 SR dRiing - £5 d&viSeE @dn ayéct
uspalc ifgewathgni egc kketbe fdiesenesed hR iR €04@¥dnds to

Iqﬁer. The total of twelve disc-shaped el enents
At grefonNenhet EBRveYi hgeereresising andatéomse of the

RE£ketl MPe SURERSSHVEL YL BN fipst tnansporting .
strip 6 é%d t he second traﬁé%o%??ﬁg3gt%9p4?{ an all%nlng
r&Spkes i G ybe Theedhi Fheaadiighénfowiih 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
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
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
the first to be unloaded and reloaded. The system is thus

in its initial position.



10

15

20

25

30

transporting strip 8 and 9 are still free and not

| oaded. In this procedure, preferably one of the free
transporting 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 orignted in the
direction of the negative z-axis. At the sane tine,

t r [ I position in the x .
d?ﬁ?%%fgﬁﬁisieﬁﬁ?héfr%W?o i %d0%§¢%%§3§ erent? S WhYEREion,
i $he30ratat b Yastt 1 an dyeo wind ropdesh Gnsl mlmﬁﬂe%ﬁ@ tl'tleh

t is thus, in jts injtial position. er e
S5 TS e TR HOG SR BT TeP 16 3 e st bmen ket rom, for

r ebanghles thansprtidng neaadd 4 | onersd in t le, b
nega??%é z-direction and the disc}ghaped é?eﬁgﬁﬁsexamp © Y
f fednsf @f téxarpglied thmntaped fiting (Bltdrﬁfﬂ) & evipirckete upid of

far. € le, by.5 ans of the third transporting ,
Rk e LR |%~f*{ifr9gf“é1|%etrﬁ@s EAIRPFEINg strip.
f @erhng ft eyt NATINOY iINEniddd 9.8 . £Fach ©fr the édxg{éc{‘gin,
elenents 8.a to 8.f is formed in, preferably, by a
sBIrEAFFed LBer FOUId iscnFekdred Beenauldris pordkeny élﬂrqua ps

6 ; r ddn-thej 0 structure to e

t ﬁlrrzgg??g%é% r tsietﬁfg%s%t r6:’p 78%\7{ t% The e oflnegzbr?lr
Bernogkhirestickehe ith iealt reaseoond el el GaNWAeh the aid
picked up_and hel d virtually w thout contact. The
r8?a?35HeBFFEH§ gt PHGKREad 15 € ah fCeS@ iOmet lfd ement can be

pestkédeupland- den@ct/ior ,agakn,, ;$hace . gnbedi ment of
the nethod with a plurality of transporting heads is
al so possible, the required lifting of the

t S ] e in the. z-direction may be variable. =

2 ﬁ%u??%%£€%%QI???Pﬁﬁ?r?ﬁggrgnga§léstEgﬁ§ﬁ8rﬂpn§hﬁe3851tlve

Sztgdireot abedayhioughifbe i80emboaiﬁﬁﬁt0©EWkF§ ?Ethod with a
' i -axis, so that the |as

%9fd§$ff#¥ngg Q?gggpg?gi%gaéggds is also possible, the

required lifting of the transporting head in the

z-direction may be variable.

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
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.

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
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transporting strip still free is directed downwards
again. In the description of the Ioading and .

unl oadi ng according 25 to the invention, a rotation of
the transporting head 5 anticlockw se through in each
case 90 is assumed, unless stated otherw se, so that
finally the fourth transportingi4strip 9 is directed
in the direction of the carrier elenent 1. 30

Sigakhhaneonst e Lheiretatahl erheanspopLing b ggsggk%ing head
brought in the x-direction into a position above €
net ghboleveyed| enennh Eodddécbyonvwgaknt anfi the set of disc-

t r 1 beam 4 in e x-direction. The rotatable
tﬁ%ﬂgp%?t?ﬁﬁm%%‘gﬁ é*‘3‘”?“9,%\D&/\E}E?ﬁieflﬁhtﬁ%wzfléii t8cPighed up by
aged 4h Ansif thiee Sebupth dt 8&nsgharedqelepppts fromthe

el eventh row 41 is picked up by fmeans of the fourth

transporting strip 9. 5 Subsequently, the rotatable

t ranspo i.ng he is lifted .in the z-directio 1 .

aégln. é%%éﬁ%%mggﬂg|??t?%%bf%tSf%%f%ofi+%%s%%??iEg~s lifted

head the sz+ai st et agaidaind $hatltHeedhs By, the rotatable
trip 6, which is already equi pped with a

transporting s ( :
s ST STBPRAT it dH shap - @l BheR 894 5 o 0| enaedthe First

t I ' k4 I 1. . T nsporting.hea

s e el € e §. TRt it 1Rl ReeRR g o set
elodmevevs cHrses deposid exlleniemttde abepasi tdmged og@bdﬁcﬂl@‘ e

the el.event.h row 41 the carrier elenent 1, ter
d%%&srilﬁror?l&ﬁ“e{h\%eﬁél gLrPe%t"v_sf,afifr%or_fs“%@’r diRspdrt i hy Hewred in

| shlel ft-ed rat tite zmd refd |G @0 dped | ddhts are diﬁfsited
description, it is assuned that the transporting he

51Ps thev 6¢Podidtinge tasatieoneva] tdfe telewarth erow 41 of the

e nt, -1 f.Qr ;examl he t.ransporti head 5
bggggl%g gg%?ﬁﬁ%iéfel9$%§%M§?3%Fﬁ$ ¥ é?%égﬁ% %ﬁﬁﬂ%ﬂ?%ﬁ the
t heanpsansteng head 5 is lifted in the z-direction again.

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

carrier element 1 can be altered.

Simultaneously, the rotatable transporting head 5 is

rotated through 90°, 180° or 270° about the y-axis again,
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beam 4. It is, however, |ikew se conceivable,
conversely, for the transfer beam4 including the
transporting head 5 to have a fixed position in the
z-direction. For depositing and picking-up a set of
el enments in or fromthe depositing 25 | ocations of the
carrier element 1, the carrier gfement 1 can then be
altered inits z-position. Al that is crucial t!s
t AHe reh &t ke, Gl S§ AN befueep, L he fransporting -
hgié }gﬁzr égch o? t he Ber%ouY¥? s%cgé?s g??a rng
t resisipred nyt sthre pstdrt oo d Dméemt@de$@3p§0$iN@tUednopposite
t direction of the 30 carrier elenent 1 can e
aﬁﬁgié%?r |?ﬁn?£ﬁﬁﬁﬁ&|§; HE DR e BT &Y t RS peie | Rgtation,
heaw Srdsnsfof aleth throsgho 0y 180108 279; aboui they oo e
y-axis again, 15 so that the second of the t wo
t CARdgoh iGRyY s14i P rahl pplks mammsttmgl h)éacg h? is

r i s si.tuated, .o site the carrjer elenen .
S b a T RS b o 4 3 e pponts are
| slepowad dan itrhehe divegotionabave dhe ke tasl fidy roM ane 1

42. The rotatable transporting head 5 is |owered in
tﬁ@dz-sa‘Pﬁéaqedﬁlé/n&%éqﬁ%t@b%%ﬁe@rﬁam@ area:d 5 lts

d khed 4 el 0 . of the carrier elenen
1Q@gﬁghsggsg€tue2%t l'y te];?tetqrocr?t \z;gtg%ne'. transporting head 5

is lifted in the z-direction agalg. 10 The i ;
transporting head 5 i s now equi pped on its third an

(B P aRSsorting ett i 18 iy & et ensditsoft n1zd and
upboadrdt reheperts ngachridd sl RrN® RLeHEHEId set of unloaded
enbodi nent, a linear novenent of the transporting
heheMe"6F 6RCPhe transfer beam4 is in each case

carried out sinultaneously with a rotary novement of

the transporting head 5. As a result, the tinme
rbyuihedrfeferasduainhgdameew, pasilineari sokefdeaedofl khe

i 0]
Iéragg&§¥€£hgakgad 5 or of the transfer beam 4 is in each

Case carried out simultaneously with a rotary movement of
the transporting head 5. As a result, the time required for
assuming a new position is reduced. It is, however, also
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
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
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.
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20 conceivabl e for such a simnultaneous novenent to be
prevented, for exanple in order to avoid a collision

of picked-up elenments with the carrier elenent 1

until a sufficient distance between the transporting

head 5 and the <carrier element 1 is reached. Another
reason for carrying 25 out the iadividual novenent

steps is to reduce the acceleration forces acting on

a picked-up elenment. The transfer beam4 is noved in

the x-direction above the tenth row 40. The rotatable

t ridnshur thiihg hefdisgi stheweoeataBlei hrahepardingchéad 5 is

t et_o i sc-shaped el enents is picked up
(o TSNt ol 4BCBR {hes cat Pr et N BRaReRt 161 0Ckv LS
Siseguertié yy-4hes | osat ehe tRansppsti pgahesd éin&sstrip 6,

lifted in the z-direction again. 16 During tﬁe
| ifR4GTYy, 1% H¢ otas b it} apspor t i pede@atin Sthss example, is

sidul Sl Ve ot at his ti t hrough_90 cl ockw se

aﬁ%ﬁf;tﬁe ;ﬁgk?i? %dffﬂéﬁt%ﬂ%'Pf$%ttf?%%§%5r??ﬂb ¥1+?p

6,pr%e fariadl it sndhed | @gdistdirhulaheoh oBgedh i thd hSqirection
[ oriented in the z-direction. The transfer

ex le, is ,

bEXRVE i€ JIFERMH L b VRS THgai TP P tereiist e irotatable

t he-2hs@idreGtiPhe APOYE 4 e nei ghbguri 5?’—85“ X- 40w 39,

where the roﬁgtable transportlngqﬁealg3g i 51 Ber @y 49pin and

t fhéez ddiscecthiagre cagrali amearits ket el dliest -.ghafesh el remeositing
ar i.cked up fromthe depositjng _lqcations of the
TRCPIK O 35 JT (G PG elbrmdni T, Corte Forskaming 1.

t Taes porbicag 1kead o dpp ddifdethdan the s Zridﬂtre‘%{:ti'rﬁghe

agai n to%ether with the picked-up elenents. 15 W,

aFT d6F eFRé Ofr a9sor thasg ther psth the ®iaricbd uir erheteirg s .
exanpl e are | oaded with in each case six disc-shaped

el ements, which in turn are to be conveyed away

sBpect Vel pf itheo trhespassenbestiips 5)' ,7,12 a@d B3'from this
I he. expl ai ned xanpl e, the transporting head 5 is

egﬁ%m %% %{eaﬁpagg wq%% in each cas% six %isc—shaped
elements, which in turn are to be conveyed away selectively
into the cassettes 107, 117, 12’ or 13'. In the explained
example, the transporting head 5 is equipped at all 24
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
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
of each transporting strip 6 to 9 is uncoupled from the
remaining lifting elements ba-e, 7a-e Ba-e and 9a-e and
moved to one side of the transfer beam 4. If the centre

distance of the depositing locations changes as a result of
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20 Bernoul I'i suckers with one el ement each. The number

of Bernoulli suckers arranged in a transporting strip

6 to 9 is determ ned by the maxi mum nunber of

elenents in a carrier element 1. It is, however, also
possible to use other carrier elements 1 in the sane
installation. In the 25 case ofithese carrier

el enents, provision may be nmade for the deposition
ofthd i exapphe, n@mbyr f byey 18! fodaf P¥h o311 LR,

42. In %his case? thersixthg+§ t?ngge %n%n?ﬁ%f,wﬁﬁgl%fthe
a3 3Botofieach thansporiengebémépt 611 otBei Bemaining
unc.ok omthe remaining lifti el enents 6a-e,
729€H§%%g %éﬁp%%t% 3 2V 0" Onk S R of e hies distance
t ransfeixdeathdredf tdeceent Fensoh st O ther the
depositing |l ocations changes as a resuft of 1 t he

ditf T E AATer? of Caeprisiantny | ozrttinons mid¢himgthe of the
rier element 1, the remai ning

{%\Iﬁem?é]ng ol Mmd?%hscfeerb“ieo Thed 10 ent e Sach

ifting elements are a
dicstremicpa r atnichrf i deerihereatardd dhe 1ransperdidehead; 5
or the 5 transfer beam 4. Consequently, optinal
piaa?ip%&-%ptooft hé& ] Eemiemanysel to their centre of
gravity for each configuration is ensured and the
lifting elements are adapted to the carrier el enent
1 D1ifd eDiefrfte ddrstt adicstsamedwdeet Wween dee reentge s mef dihgnents in
ekggeQL% in .the x-direction with different carrier

el ement s -1 S8 R EH th T faEeBinC a8y 163 rd@mang & He is taken
moneseatdoavel yolotrthe cttinansher heamebe 15210 1d%%°.3c'hte

and convey away the el enent's, the transfer beam i's,
i ATERPSeex&/PMe 4 -noved in the negative x-direction
until it is above the first conveying elenent 15. The
conveying elenent 15 in this exanple conprises two
cbpvegbngibebnd. cPheeli nghyconeeygilpgeekenerheld 3R fer beam

4 is, 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,
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

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
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. Simultaneously, both the
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20 however, also be designed with more or fewer
conveying belts. It is, furthernore, possible for the
conveying elenents not to be conveying belts, but
conveyi ng bands or other suitable conveying systens.
This applies correspondingly to the second to fourth
conveying elenent 25 16, 17 andg18. Wen it has
arrived above the first conveying elenment 15, the

r otcatabliel d renspasdiDthdenda@ 5SikoWeL 80 iNc DS 1 90° about
z-é??ection and the dié%-sh%ped é%enentseon tgeu?!rSQ abou
30N atrspor i #ier sthe piiSS,vaﬁl@medisesemémts)rdi@;_nﬁ@ﬂte@ on the

t tive z-dir ion, are deposited on the

c%ﬁj\?é{/él‘%%g@ e leerZTr%enr}t %gg e Cf‘_b?‘é?)é‘g 3 anspor tting heheh
Scassthere 101 teidtidtddiez-whd ect FOMAUD- 10wering device.,
Si mul t aneously, both the 18 rotatable transportin

head 5 is rotated through 90 about the y-axis and the

r§e- el t osited on the conveying _,
el Brent e A NIRRT i il e skt i
10assettiat 6 oyt hedns tdmgrantdonefimg dHEGE: 1D, After

The di sc-shaped el enents are conveyed into the fifth
cass t?‘ésfd'sgﬁyeﬁe%@@fntt e T GIRASY i GRJ Ve yereknitn 15 he fifth

chodi $G&- d et e onveyed in, .
fﬁigffgﬁﬁ hgaszgtﬁg%%g ﬁ%ﬁ%mveéﬂﬁgﬁg?gg) fﬁﬁﬁ?é¥ spacing.
conpar €heRt sbpaednglet@nEadls dihsc Shaped elfemmMe ifSirst

t jfred off the_ first onveying el ement 15 and
Rdtrehths 8?6{“ﬁgtné§t SPOWERe EGREAT fgnt e rext - lower
posnpa otiednat ikhpobetgBheal ath@ndPPRh (8998 r Yhel Rpper edge

first conveying el enent 15. The novenent is _
pﬁ%ﬁ%ﬁ%bf%r%Ff%@P%@YFﬂgaeﬂEW@dtndﬁneEheWMQwemynth&515

I yeld avd of ~a.set_are successiyvel
Iemﬁﬁ%%gﬁyﬁé§?ﬁ2£§?f§ %agggggemfﬁneﬁy EXEG%PVnﬁaﬁsly
ridithi g ¥a ; se lemenveyphgaebeneatel5ucAsss0081gSdehBsited in

Rﬁﬁ@%ﬁﬁ%§hcga§§@¥€gif@' by a continuously 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
with the conveying-away procedure, new disc-shaped elements
are conveyed from the cassette 10 situated on the lifting
and lowering device onto 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
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
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
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away the elenments deposited on the first conveying
element 15 is conpleted or starting already in a
manner overl apping 20 with the conveyi ng- away
procedure, new di sc-shaped el enments are conveyed from
the cassette 10 situated on the lifting and |owering
device onto the conveying el emepty 15 again,

positioned and aligned with an aligning device. The

lifti 0 ' .devi of . t fLrst cassette 10
R RS TV T T DR 3 e T
| sf1oweredsseepebyd stepgabachrekemBplyi SrENEFBAYin a timed

lifted off its supporting surface, forned as a
cdiprthent bott 8npebf Ofhelfi RSy eéaseptselile agjmeans to one

fa L NghET ES Lpg. el 1 L
ofaddyend Hni NgnEi ESE Eoggﬁyéggtg Sﬂgﬁg?Fe?igpgyvﬂgﬂogbtlng

transported towards the opposi casse

t sl el ehemingased ettenest sonpat haeni r eONPREEY ¥ng t B€ement
fif§t cassette 10 ii | onered by the lifting and

| ovigr ihdg HEVF T Cby® bHRCRGHpLT t ERP25PAci ng unti | the

el ement of the next- higher conpartnent of the

cassette 10 thereby conmes to rest 19 on the first

camfeyiry eiferred abemdaies merehtedfstdeesdivsly on the

c t [.S; ' r ef erabl ffected in a tjned

na%ﬁ%%?t ecuog#ﬁﬁaﬁggf% ergtl ?‘ﬁeﬁx‘leﬁ%ﬁn‘f%y |3%° ;b by means
t ofore swdnGidley img herd i7Sta COVEYd Ngew QBNL 15 BY be

depositing 5 and aligning new el ements on the first
cORveINRG diferfertide yyariafew Afetvafs el Brenttenimslate is moved

pugRaked rthe (9{;sc- elgment s deposi t ed .
sugcessively on the Tirst convgiiﬁﬁggxgﬁﬁnﬁ;ﬁ§iR?SSlble for
t hhs day case aglddyrrdentsyn treans bel G lofgries Wit #lads of another

t as, al.i gni devi ce,. which may be designed in
ag\g\ﬁgég\igr fjgtvfc%f’ %s.exf‘ﬂ]ipée.t W IPRBIINY pdgEgnts, or nests
upapedsnbopytraind qaunRose. the inegoweverqidl$®ion, which are
p Sﬁéble for the disc-shaped elenents to be aligned

bgl afls2pf §HBPhéﬁlg@uﬁ@ﬁbﬁée@@@¢§epff@ﬁC®xaﬁwLe by

pushi ng el enments, or nests 15 tapering pyramdally in

the negative z-direction, which are
The transporting head 5 is rotated about the y—-axis, so

that the next, second transporting strip 7 loaded with
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-
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.

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 117

and depositing and aligning new elements on the second
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lifted and thus align the el ements of each set. The
transporting head 5 is rotated about the y-axis, so

that the next, second transporting strip 7 |oaded with

20 di sc-shaped elenents is directed in the direction

of the first conveying el ement 15. Sinmultaneously, the
transfer beam4 is noved in theox-direction until it

is above the second conveying element 16. The
rotakabbentralsRont | ng head p1Lacl gneigdohbere bn e
z-direction and the disc 25 shaped el enents Oon secon

t reepertragastreaqy 7debgrbgedt fothehbofioat abf@veying element
d sited on the second conveying elenment 16, before

the rotatable transporting head is |lifted in the
z-direction again. 30 The di sc-shaped el enents

deposited on the conveying elenent 16 are conveyed

i i thears ke h lee@set t s MMovedhen ptlogedudereofion above the

avi g t into the sixth cassette . _
SN Mo 6 ELTEIL R S L 08 Bl P EBSSE B en
s éeointy 2600t SNV LYTHE mmlé&t&kﬁéopiﬁ% head 5 is lowered
y

anal ogously to the procedure alrea descri bed for
t H& IS t2 COMARNE IR etRaisnttha sthirdieonyensi@re bememd 17 and

[ ¥ thes x-di [ =TeleY I,rd_conveyin
efte%\rqsfétﬂﬁw ({hﬁsodlj-tsq%gfgé}{ ré;lnrbs por tslen%gpﬁte%%h%(l.%%i %%myeygng

r GlgmeEnt The whotct alld @Herm&nb{]ﬂhegrge hiesadb £ kesd : lﬁ)pi\lekf)}tedthe

i n,t.h -di recti.aon above the third conveying el enen
1R i R O e hdbe O ehES 4 TS R fem. The

Cﬂﬁ\t%)tialiﬂgel@:r%'r%%}tt.illgj WiLh o9 s Prieparef tDens i S qirection.
pi cked up by the third transporting strip 8, now
lying at the bottom The rotatable transporting head

5mi if g in.the,z-directiaon. . The transporting head
3PS lrtgtaté]t% q rgll% kv}\“/u%éagjl oot rtohte"“tfé‘ef-léﬁﬁq‘éﬁasr?dﬁ%é%}v‘t the
divsexdhaped @b@ndass—amepe@nwe$e@n&@omk%h%odﬂayéh(from the
ird conveying element 17 an
Cgﬁﬁggt%a%%egggolah%n%gltge thigé é%nveying element 17 and
aligned. This takes place again in the manner already

described.

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
léwered in the z-direction there and the disc-shaped
elements of the fourth conveying element 18 are picked up
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
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
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aligned. This takes place again in the manner already
descri bed. 20 Sinultaneously, the transfer beam4 is
noved with a linear novenent in the x-direction until
it is above the fourth conveying elenent 18. The
rotatable transporting head 5 is lowered in the
z-direction there and the disc-shaped elenents of the
fourth conveying elenment 18 are picked up 25 by the
fi par t.i SLLLP ow lying at .the bottom
Thgééygggggrggﬁggﬁéaékg FnggtgP¥ mF%FtﬁgrtgFogﬁﬁF§étes 13
undiidd 18heifoopphstitanspdltingishki.p Tei @rehisgetreciln'_kl;nhead 5
the dipection of the fourth conveying el enent 18. The
tr%%sﬁ%%??ﬂgaﬁgaaoganglS%EFéﬂléﬁdUﬂﬁélsébeoﬁhékdnents
of t Sh ¢ herf oupt ngpoLt KP4l osjted.
The pr&gedureg Egkggngeg%n%ggﬁékggpggrbéagggéné% st the
avitglV ren depbsthéngramspoat igoi hgainhe, nenecet eaRBHSrting
e§iplace fnalo usl% to t rocedure already

f

t , e . p
descri bed by HbvenEnt” t?%ef?BErFﬁtZQf eBhoggeAgelements is

eldpidi eed. tHeed, by mente Ofin1 BEqESSELEES: 43, @ngo veyed
13" in opposite z-directions. The transporting head"B
i§qut%ﬁﬁkﬁﬁwr%ﬁ%ﬁ%ﬁﬁ%l%ﬁQM@S@p@nedlOthhehtodveying

t raAnsReyd I ng; [ 15 oriented downwards. After the
SGﬁbvenQ%Tqg%§%§$§k%éﬁéﬁﬁé?i%% bRant 42N FREting head 5, the
t langpor tingl i freadl &nd sndwverasbeadctber] ast SSivOfing
unl,0ade g#gne ts is deposited. Here, too, the

urt- 64 eEMt S Sar & Ko reEtP o Biwayd ditR helv & ehemesed and

ape cpise ed Qi tde Lonew ng W thout, .
rgtatioﬁégf t he transportlﬁg Hgggﬁg?ﬂﬁﬁg] Hitdpe s been
| FPtéd @re¢prowet tilsove the rfdarst admieyitg releeEporting

1 ere, the transporting head 5 is |owered and

p?g ggu%'aAéeFer gﬁé s%qﬁﬁﬁﬁfiWP%Wu?%ﬁ%ﬁﬂ%%ﬁaWﬂﬁb
beémultehlepusr epakcaentherte chey dwanp it ithe ddid & in the

transporti.n s%rip 8. After a further quarter turn
Cfagkgﬁg 1 "ht e fourth transporting strip 9 now likewise

picks up a set of elements from the second conveying

element 16.

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
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.

The picking-up and depositing of elements by the
transporting strips 6 to 9 is effected by activating the
corresponding lifting elements. The individual lifting

elements can preferably be separately activated, so that in
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15 sinul taneous novenent of the transporting beam4 in
the x-direction, the fourth transporting strip 9 now
| i kewi se picks up a set of elenents fromthe second
conveying elenent 16. 20 For alignment, a
correspondi ng aligning device is provided under each
of the conveying elenment 15 to 28. Such an aligning
device is illustrated by way of exanple as a tenplate

eyi - he.i.ndi vi dual
o e K lY Ea T kst eralatry O L PfiEpts and one
whetaviekvesl hf séngoélapenel prentsahsppresagt S@Bki)plﬂetﬁé

Vevi I ts 15 to 18, this set can be
o e e SAEORLRDe e S SherCtonobsRng el chenesse of

carhe Mowwvell 1 Lot tReest OthéOﬂmsMnBve%?FEP%SuHQQ‘ is

the cassettes 10 to 13. 30 The picking-up an .
depBifihgefued@ments by the transporting strips 6
to 9 is effected by activating the corresponding
lifting elenents. The individual lifting elenments can

priesfee readzing frer sepan a4 ebyriact i at 6dy §@a&$@tt££h§£odrﬁi‘ﬁg

exanpl e 't@ only five active lifting el ements and one .
 RAcRve A1 £ iy Blenents gErv tharePotn | w%esylmiﬁ]emmr; until
I n&actjisv Il 1 tod t activated. In. ca _
Io?% tllﬁe%gedr‘{ﬁ)lﬁ?% eésuc errs(%étzﬂg' a@loéun r%?Spa?L?rtjrréchj?eraéﬁ > is

i do5erRer dby theducetl. r bte dir ansf er deas A Ndh dhdeq

' ' 6, 7, 8 and 9 is now .
ugleeded tanbont g, Stroe o T ane 9IS
rohe48epdbe tingnapeaitidhshead tad s Qwer ed iIJE the carrier

z-direction and a set of dlsc-shapeq elenenps |§ |
dBpBertedlby ThRe rréatel ler Anspendmg rst riegd iisn Litthed in the

R L s AR L N

| $¥eReponting szrdprécwiioh agaich saRee0AedntS0 ikhat-ienteg
tP@ éﬁ§q§9r£é£§gn of the carrier element 1. Simultaneously,
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
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.

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
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 390°. In so doing, the
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15 transporting strip 6 wth disc-shaped el enents is
oriented in the direction of the carrier elenment 1.
Si mul taneously, the transfer beam 4 is displaced in
the x-direction and thus noved above the ninth row

39, where the rotatable transporting head 5 is
| owered in the z-direction and 2be 20 di sc-shaped
el enents are deposited in the depositing |ocations

provi ged tﬁahﬁ?eﬁtﬂﬁ@ E@E&§999fwkh§hcﬁég'§ire§B?nBQERme free
1. The rotatable transporting head 5 is lifted in the
zﬁﬁ?%%@?%ﬂdagéfn@iQ%CVWﬂhdgwnWardheagabmaahdnpoégehebly

tr rti head. 5, . ansfe eam 4_is_noved in
RSB0 00 egd S i, cLEBRRT B DEAM AL S IRVELLLN, ey
triznsiporévag tieadsévembh choat 37his point in time is

not equipped at the first transporting strip 6, is

|owered in the z-direction and the di sc-shaped

el el omthe ekght h.pptrix row 38 are bicked
uﬁﬁginﬂgzﬁgh{) %%é§m¥%¢s$%trg%s%%§??%Ef% rTp-6- - The there are
r otiatiatsl e ransipor tinge headcs tsassthseguentdyripfeedand the
in_the z-direction akﬂjand . this tinme rotated

I

cI"SERGESE PHIDUGIR DO "M S9! dbf HePw 13 ieped gt @ mixture

t 6ENSNRITIdGs SiHidh ha Wi £1-diasy, %é&@%r%ds%@d 158 new ones,
bef orehand, is directed downwards again and preferably

nbved idd@n agaia dirfpleac ememanifet ety aﬁsfcemlqmnmgy which

upt il st g r.t seventh row 37. 5 The el enents,
PP rEd s R R d i R G ol T e b T ket ion
upfbyheheafmrde f elkterty anspordidig sidvdhcht & ¢ transfer
transporting head 5, which is now equi pped with a

nPRElr & ThE Srémsros twmc harsl & dlsr nsskregariocegsbdthe new

nes,; ~40 5.5 hif agajn...After _a _quarter turn.
T ochar co. "Dy WnreR ERS U T FARESoreRRg R e 9
rdfat derpaithd dheeet iion thef setvencar moer 38l.ement rbtatable

m@EQQQEOQQYSGEHEangtQ% %%%%SE%%ted 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
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 elghth

row 38.

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

from the fifth row 35 by the third transporting strip 8.
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beam 4 the transporting head 5 is | owered 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

cl ockwi se by a quarter turn further, so that the

second transporting strip 7, on which new el enents are

Stﬂﬂé &¥§ﬁ§§%rti§?0§%§#t§diénn&PE?ggggééaowigg Egﬁ%%gaents

carrier 20 el enmen he trans 'S now
swfrithatny tye fowertimgnspertiagsporipageheadsp, whheseare
| ast_.new el ements_ can be deposited in the depositing

| oa@aa}lirbrfsnto?rq%%é B GHiFPOT b 38, OB 5t el PRANSPRY BY BT
headn=rdiss | i fted and noved above the sixth row 36

There, the second transporting strip 7 picks up a set

of elements. Subsequently, the transporting head 5 is

i ft in and rotated, so that the third L
e BT Ehd B i TEh Cu TRERGE PR cetd ot Bking up,
t heccanrdcert 130 al@ntenk Afjt&édiff&?c}{emtloﬁﬁﬁé %ethe

|

el enents is picked up fromthe th row 35 by
t FRFE 2erarsfotat ihgl statie v 22epeaheed ramspbryfaguakhd all of

5 i I pp; | 4 eyent agaj n_on the four
tfg%s%g\ﬁnﬁﬁgsgﬁﬁgpfgngt%l Qt% vﬁc%.%r%eqpiaa@%? s ntendedter
f el ethepasilt iion sorbstehmefrmiiry coriveyidy ared erent sy1i 5 Jhe

thod steps with regard to deposition and picking up,
AhGBPE8 RO S HREchent (NGl Gelck Hi ‘e doach g 67 4areLowing
carbkeksel enent 1, are now repeated until gradually
all of the elenments in rows 31 to 42 are repl aced.
The carrier 10 elenment 1 is subsequently unl ocked and

Iﬁg’?%}?é%fn%&%%§§gégg?915e?9‘?%é'gﬁedgféﬁﬁ'é¥6§jmeH%
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
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

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
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.
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If carrier elements 1, 1' in the exenplary enbodi nent

15 described are carrier elements with k rows, where k
is equal to an integral nultiple of the number of
transporting strips 6 to 9, half of the transporting
strips 6 to 9 are still equipped with new el enents
after conplete replacement of the el ements of the
carrier element 1. The systemis 20 thus in the
starting position again. The above-described first

equi ppi ng of the first and the second transporting
sti¥dp S<ameld, | 51 t biee efareieeqel erehonl yoontke dtemSlary

obvious. that the first equippjng in the case of a _
treglrpsop%ﬁﬂi‘?rh %%%%r%bﬁ\ﬁgt%?sfggi%x%%l%‘?w%i xthegudarfiye point
25 rard angest tIanSEons i O SthiRge | ¢ Prel eL bl y, £f f e@&sc?dof the
on three of the transporting Strips. In contrast, I

t & Arsndl i es t 0F P $ 0wt of £ ttiee cBour etramdmoening sstrips 6

nqt integral, nultiple aof the number of 30 _ _
t%aon?;gﬁﬁ nSgCls TP P TR rahEPS T i Headh 37e st been

| nstlaldcatd, onvitan hee ioughdr idtandds 1 Mg igdi S tiatl Myed.
again in a single method step when the change of

elfefERt SV orsalife Yareiatedierasn thes d,?mﬁh:e:@d cmsltwo of the
F | €,-11 rier, el nt. 1 t exe ar
e%ggi)é%gﬁtgeg else]::mreltrgtgsd “1]5%8& o n]18§ %‘?{é&ﬁ 1rlreowvvsef)l etnll']eerﬁc &t? Iinq‘qéD 1dked up.
p8het syistiem mes dfhusheagzoinpliet ectohainge iof 1 tdhesed enent s,

two of the 5 transporting strips out of the four
transporting strips 6 to 9 are still occupied by

erraept-scwhiuel hrvwe Jigdq Reen ilimle%%‘%e%ahs\@%et I?l%artesst free

carrier element 1 is being exchanged. These two se
0P’ ePEHERPS daitd anisew rdepas istted rorndve rdfertdse the latter by

' I ts. . to 18 and new el enents are
A T A R R Bl b s T R R
s¢mbedifbetpresedibeddeser iilbed heses oir %@%'és%@ig e the

[ orting strip an
gfgéﬁgéogﬁggga %@ngbgge%etgggggablg %n bot& 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
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 reqgular

arrangement of the transporting strips.

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-
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
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the shortest possible rotary novement. In the
exenpl ary 15 enbodi nent described, it is therefore
necessary for the transporting head 5 to be rotatable
in both directions about its |ongitudinal axis.
Provi sion may, however, also be made for a _
transporting head which is rotaté@ble in one direction
only. The sinplest adaptation is then nade by 20
r epl éxgariigs ai hot At ABaHhPiAA @ﬂpQﬁétQfdtﬁchbHOegﬁégugEEments,
for exanple, 900 by a further rotation throug 0. .
Fothike drsporEhag ﬁ@@ﬂ%}’wgheaﬁmeherlauTnbptyofTh;e conveying-
tr [ ' c espondi ng_an les resug ,
gi ve 25%eg%?a?iéggfgﬁg%%%nfg%fpfﬁgaf?gn%%o??|E en effected
stim psaclPicd $e thbrproguel y onih nshat | abhONi has1¢ LWer the
capacity, . it. na be sufficient to use nerely aIS|ngIe_
fi atcf—/%s%?ft‘%@s RAYE pPegm 49P2S thee, tl@q;] | mekhgset is
e ' of el erent s, o up| gaded, the
t?gﬁgﬁgﬁ%?ﬁg1h€§§ nust JEES%'?%%hei%ﬁgﬁgd 30 up
el ements on a conveying elenent. Preferably two
conve i_ng elenents are used,, so that there are no

i '%6 t9

wai S AUSTEHY® (e oy wedvissPrameRssettes, the

eepReatisomBl A iEWe OBl AMBMS 1) tad S g WS, 001
Bosgi,bl e toa%{epare a set ofal 26l el ement s i ]‘H}: SUpPPLy

nE&NiFRe ditishenaf, tiwer commpliang }t&l_l_ﬁm}nitrs;ulayhid(ﬁ ddeice for
: ' I nt is.enpty. e, canveyi ng- away
g%tﬂ?%gggﬁé n%g}dgnt Séjoﬁ:?celﬁ)l?r)%aocﬁ(?% § TEtS-ect ed

in each case alternately, in that imediately after

the 5 unloaded el ements have been deposited, the next
sg‘f s abﬁ&éﬁé@“&ﬁ@@ﬁé%éﬁeué@n@@;ﬁ&fﬁ@t@lsed@ntt.o 13 and 10’

| pst ead [ t:s .bej C e f.rom cassett es,
L Y SRR e LR R s B SRiT ssetee
stppty 10 devewetyThnd, magcofrdingdanplee Wefah to eighth

Séﬁg @Eéngodeghgelgorar%i@gfﬁaggng %g%u&%ag%pgaglﬂ%loading
st acked el enents.

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
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

fifth to eighth cassette 10’ to 137, 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.
The exact order is flexibly determined by an event

controller.



It is also advantageous to use cassettes 10 to 13 and

10" to 13" of the sane size. Once the first to fourth
cassette 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 yi ng of new el enents and <bnveyi ng-away of

unl oaded ones, only the fifth to eighth cassette 10

to 13' are exchanged for cassEtdfamswi th new 20

el ements. The conveying direction of the conveying

elements 15 to 18 is reversed, so that now new

elenment . i e ;1o 13

and comarss a N T PR e b et
10(},0 3., Iin ivhiduscauf féci etmént s exchangel DY Yot heets of
figst tq:fourt cg;sette 10 to 13 or the 25 fifth to

ei GHTIF Hab St LAFCRP YR Hoshetfs VRINGL I That SRRURIARRE ,
desetdhied fPra the g Posasy He LXPIANAI O 1Lk 1east one
particular the order in which novenent to he

| AdiAISPAI t 1INVt il Conveyithg ®l efent sitakesngbacky picking
is.n S ...30 The .exact_order is flexibl
dZ?é%%iﬁ%%ﬂﬁé(gﬁyévghﬁxpé%ﬁ?¥%ﬁﬁ%rgﬁﬁ% t?ﬁ%ﬁHﬁFﬁggg head (5)
Déwiice fddrs pirdceadi Ing mitthd<oading &t | e &SR Shg (diement
1'@, LE”MhiCh carrier elements a plurality of sets of

5 (&Peméfrs Idan 15d dEbs 1ed e ehpstesratilc 1/) situated in
agr apgenrat | rJSi tr ' head (5) ,havin

o Foaet o e AR PR Rt B o (R 0 st o
sbhmibadrcogdlepepitekiting beupoatv dyeastawaine 88t 0fnew set of

el enent t he transporting head (5). being ,
RN ER R YRR FA SRS PR e Rl PR
(35emdft 175,18)%,and ajgarrier element (1, 1)
situated in a defined position, and it being possible
for both a set of wunloaded elenents to be conveyed

ayay apd, a-0ew-setq0h, €Leprqts supplied by means of
at | east one conveylna ’
characterised

in that a plurality of transporting strips (6, 7, 8, 9),
each having a corresponding number of lifting elements
(6a-f, 78a-f, Ba-f, 9a-f), are formed on the transporting
head (5).

3. Device according to Claim 2,

characterised

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

individually.

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

9a-f) can be adapted to an arrangement of depositing
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el ement (15, 16, 17, 18). 15 2. Device according to
Caiml, characterised in that a plurality of
transporting strips (6, 7, 8, 9), each having a
correspondi ng nunber of lifting elements 20 (6a-f,
78a-f, 8a-f, 9a-f), are forned on the transportlng
head (5). 3 Devi ce according t88C ai m 2,
characterised 25 in that the lifting elenents (6a-f,
78@dat Ban$, 0faafyantiethelenanspal]i ng) stbi Bs (BloZded and
8,1 Dy Lan be activated i ndividually. 4. Device
accor&ing to daim2 or 3, 30 characterised in that
the individual lifting elenents (6a-f, 78a-f, 8a-f,
9a-f) can be adapted to an arrangenent of dep05|t|ng
28 | oV s afcrdiarg ier @tenehtCldimd') to be

URhaded ang oaded. 5. Device according to one of
Cainms 2 tods4eCE 5 characterised in that the lifting

ellenve;mtast (tﬁae flifA8ard e Bamdnt Har§3- are78§5fnogg| Jf a-f) are
ckers.. 6. Device according to one of O ai'ms %

eEﬁQP&éHeﬁ%ﬂﬁfq%rthat the transporting head (5) i s
arranged on a transfer beam (4). 7. Device according

to daim6, 15 characterised in that a distance,
rél at i Veviiceorecamotiner t beie St tidims 1 to 5,

characterised

in that the transporting head (5) is arranged on a transfer

beam (4).

7. Device according to Claim 6,

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.

8. Device according to one of Claims 1 to 7,
characterised

in that the transporting head (5) is rotatable about 3
common axis of the transporting strips (6, 7, 8, 9)

arranged thereon.

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

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

8, 9) is provided.



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 Clains 1 to 7, characterised in that the
transporting head (5) is rotatable about a comon
axis of the transporting strips2%6, 7, 8, 9) 25 .
arranged thereon. 9. Device according to one of Cains

1 1@. 8,Dechae astevigenyi tothriim aunber of conveying
el enents (15, 16, 17, 18) 30 corresponding to the

n ax¥e¥+8RSporting strips (6, 7i gi 9) is
' : ' aim
OFQ¥P§H5E_@§e &PleﬁFgfgﬁna&prﬁ n onge%*ngh%?%%%@%iiﬁbS, le,

characterised in that e orientation
ellehent® (1%, adBroxivatdBy psrappsDxtavtielYopasdielon of the

to the orientation of the 5 comon |ongitudinal axis
(ﬁC%W%?Qr%ﬁﬂﬂﬁﬁ?éﬁﬁﬁit??t% 6.t teansgorying Deviies (6, 7,
aggording to Caim9 or 10, <characterised 10 in that

each conveying el enent (15, 16, 17, 18) can

si mul t aneously convey away a set of elements :nto ?
casset e, 11,120, 137) for receiving el ements
aﬁg'su%%W§g%fﬁﬁ ?ﬁﬂl%%ﬁxb%%ﬁHﬁnﬁn%ﬁ 5 12, Device
achardictgrticeainie of Clains 9 to 11, characterised in

t hat each conveying elenent (15, 16, 17, 18) is
as8i éﬁé& ST halGgYiavd "de i lemerts) (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.

12. Device according to one of Claims 9 to 11,
characterised
in that each conveying element (15, 16, 17, 18) 1is assigned

an aligning device (45).

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.

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

. , . 25
conveying el ements (15, 16, 17, 18) is reversible.
14. Néthgd for unl oading and | oading carrier elenents

(1, 1') with elenents, a plurality of elenments which

forma set in each case being sSOmultaneously unl oaded

or | oaded, having the follow ng nethod steps: -

| nPERhY thecartineporltamgnhebl, () to 2 gk
posi MPERNEQ taeC arkingh f?§n1gepoéi9ing Focatlgﬁa

L i oki ’
?Zggg;?ggf gﬁgclég?rrgr el emrent (1) by a novable

S%g %Qement

trangpgetiRgniead qaksiabn.l gagt jone set jof elements -
30 & PFanSporeEfy SHeTents)

to be unl oade - nmovi ng o
t ccaneorvayi ngemeenent s, (16, 16, 1%) 18) - depositin
unl oaded el enents on the

g

. t |
ComALDT hiTa) BRaRt (255516051958 18] 5w pieREngsupyathe

| eastalone sehnshoneVngl BERAL $5by the novable
trané?orting Eebg (5)8- nnviig the transporting head

v Srenpgortbocgtheas (&atb)taBddepositing
(5) TG 1M 6@90 S Met hod accordi ng

it d t ew el epents. .10 15,
o e 1, R B T oRoPoT h {RALEaF | By egnencs.
transporting strips (6, 7, 8 9) of a transporting
h% d () .conprising a plurality of transporting
m%ps%ﬁmgnﬁa%mm%ﬁ%ﬁkmmﬂhecmner15
elepaRalc i Qg set each of elenents to be unl oaded
and, before picking up new el enments, deposit the

efianthes 6fll @i wmmaﬁsgdﬁm@rﬁw&j Nge st1ips, (& of 3

[ ts (15, 16).
7tr§hs%%r%%néxyg§ylﬂ% %Sﬂg?lsiéé a plurality of

transporting strips (6, 7, 8, 9) pick up from the carrier

element (1) one set each of elements to be unloade

d and,

before picking up new elements, deposit the elements of

only some of the transporting strips (6, 7, 8, 9)

conveying elements (15, 16).

16. Method according to Claim 15,

characterised

in that a number of conveying elements (15, 16, 17
corresponding to the number of transporting strips
8, 9) is provided, which conveying elements both c
away deposited unloaded elements and in each case

new set of elements.

17. Method according to Claim 15 or 16,
characterised
in that, during the movement of the completely loa

transporting head (5) towards the conveying elemen

16, 17, 18), on some of the conveying elements (17, 18) a

prepared set of elements is Pbresent in each case,

on

, 18)
(6, 7,
onvey

supply

ded
ts (15,

and,

a



20 16. Method according to Claim 15, characterised in
that a nunber of conveying elenents (15, 16, 17, 18)

corresponding to the nunber of transporting strips (6,
7, 8, 9) is provided, which conveying elenents both
convey 25 away deposited unl oaded el enments and in each
case supply a new set of elenertls. 17. Method
according to Caim115 or 16, characterised 30 in
t hattc edurtitig ddpsmvesreds of ddve- Lol et Vndr\‘&?éjredz%f unloaded
transporting head (5) towards the conveyi g elenment’s
(158ts16T FASTEG)ES i gdire nemmaivel repnvayiairef eneients (17,
1 18 set of elenents is present in
éagﬁ>éa§g% E%%? §f§p§¥$§?th§%ﬁﬂﬁﬁﬁﬁl dtrGeed up by the
cotresppnditiggnuhepsof(gynirgased 9)setrsi 9f 1B RMIUS A Free.
the remaining conveying el ements (17, 18), the
prepared sets of elenents are p|caad Ephby t he
trapspomtt RYaS LK 6y £ 9 hch have bec
frgé:pgmﬁgﬁgﬁb%hgg§gg§grdPngnFo%gnélgﬁm@ é%ngéliqSO
17¢haraqtacieedsed in that, after the depo?|g|0260fl7

n] oaded, el enent s, on conveyi ng el erent (15, 16, ,

?8%’,9 WiRbw 255 tgf:‘eaﬁﬁﬁlti@ni efprepaadedor lemests on a
C ey | emBRENE19151636171718) 2,19, Majhad, _
acpordiﬂgngo one of % aims 14 t6 }8} gharacgerlggde#ﬁments

10 t hat ,PERPaRRdsearthosé thevenioadehgmand l(eadi ng,ofi7a 13) .

15

20
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15 carrier element (1), the transporting head (5) is
equi pped wth new el enments on sonme of its plurality

ofl&.r ansyidrdd ngccstdimg €6,ofe 88 @ aimd0i4Metheg
acgor di to eCéai m 19,

characteris

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

(1) which have become free.

2l1. 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.
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20 characterised in that the remaining transporting
strips (6, 7, 8 9) pick wup elenents to be unl oaded
and subsequently deposit the new elenments of the

equi pped transporting strips (6, 7, 8 9) in the
depositing |ocations (42a-f) of the carrier elenent

25 (1) which have become free. 22 Method according to
G aim 20, characterised in that further elenments to
be2@nl daeledodr ecppclédgupobyne3o £t ieat manspokbi ng

St L , 9) which have becone free after
dé%%gf?égﬁrgfe he new el enents. 32 22. Method

acoorthang, t cenecal e Gk abkMiyd Eos%%’ofcgﬁgﬂgk%gi% dt%%

that, for conveying g&ag a sgt of el ements by_the§
COMR/EYA @l ehEReNT15151616171718).8)t hehendindiddahial elements
el gagnt 0 h et _are successively conveyed into
ind|V|3%aﬁé%o%£%r$%§ﬁ §56¥e§ycgg§gfygd(igt9 tpdivigual
13*gmpaZ3neet hofl accgsdenget 916 ai M 22, 1charagteri sed

10 in that, for individual reception of the elenents,

the cassettes (10", 11', 12', 13') are noved in a

tixed RRIE, jve to t conyeying el ement (15,
16,2@'17, 18) .d Zeaé&ﬁgjhrg%l tg%c@o]fe%}rﬁgy‘?b one of Clains 14

t #haTactegriggmd acteri sed in that, for preparaagonlgf a

f _elenents, by, a .conveying el enent (15, , ,
ig§1 %gagcr’egfgqrerlrﬁ%evdlqﬂﬁﬂbe?ec?ﬁtJe‘l’%n%t"sh%tr%lementsr the
suaeessired) y wpnveyed from & $a5 S God it id1ls ddhed manner

13) _or by a singulating device.
relative to the conveying element (15, 16, 17, 18).

24. Method according to one of Claims 14 to 23,
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.

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
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) .

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

characterised



25. Method according to Caim?24, characterised in
that, for renoval of the elenents to be prepared from
a cassette (10, 11, 12, 13), the cassette (10, 11,
12, 13) is 25 noved in a tinmed manner and thus the

el enments arranged individually in the cassette (10,
11, 12, 13) are successively bPdught into contact
with the conveying elenent (15, 16, 17, 18). 30 26.
Met Ro8haécer dilugatld tone fotaClrdiens el t25,(1, 17) are

ch rised 33 in. that a plurality of carrier
elgﬁgﬁ%gsfi??¥'EISPQHES&EEQSEP@epﬁfBP@GgﬁPSPﬁﬂ@ntb@ a
def+aedppesi hjoRebyca (khansporting device (60). 5 27.
Met hod according to one of Clains 14 to 26,
characterised in that the elenents of a prepared set

5 arg; br M{Eod%éé‘oréleﬁgﬁgé {;%egé‘gegﬂ%t ner, ,ipto an

10

15

arrangenent corf espon tiry of £Re26,
dephvaracterisedti ons of the carrier 10 elenent (1,

1;9 by an géigning devi ce (45). 28. Method according

t o-'bn Qi FECHANED 27,3 phapatedrssedara bhatgeachwith

C OBy esent - 6, . 18) _firstl 15 enpties
a cégfg??ég%lo, 1%§&§g?}133&%%da?i?fEa%%e%ﬁﬁBs??Erespondlng
casset e ry 1df , tHR' ded@ )t gl BebSeauest by, t ALt 8L rier
r %E%§@h:o@_tﬁg)cqu%{lngldlrectlon of the conveying
elcement (15’ 16, 1% 48)3Lliyhiag dewkse uht Daded

el enents into the now enpty cassette (10, 11, 12,

13).

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

in that each conveying element (15, 16, 17, 18) firstly
empties a cassette (10, 11, 12, 13) and fills an opposite
cassette (10’, 11’, 127, 13’) and subsequently, after
reversal of the conveying direction of the conveying
element (15, 16, 17, 18), conveys away unlocaded elements

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



