;e3ez %v | #(DE<$6ST WA 429 January 2005 - 1 Description Method for the
operation of a conponent placenent unit, conponent placenent unit for
carrying out said nmethod 5 and transfer device for said conponent placenent
unit The invention relates to a nmethod for the operation of a conponent

pl acenent unit for the placenent of electrical conponents onFyqu Rbos
supports, a 10 conponent placenent unit for carrying out sai ﬁﬁg and a

transfer device for such a conponent placenent unit. Conventionally, a
conponent plkesmeiptiont for the 15 placenent of conmponents on conponent
- supports, such as for exanple electrical printed circuit boards, has a
plurality of proceSS|ng | ocati ons, such as for exanple screen printers,
automati c cofpeedt £ 9¥a§bﬁeﬁpeﬁﬁ@hPWE§ffﬁﬂQRWRQEFnMrmé@esmenttBsut

equi prent,  ahghEdn @«h@oﬁqah@%amor&nwnfwr&mmt 80L ald ¥s 1 Re@nslyr ai ght
l'ine, by means of whic processing | ocations are_connected to one
anot her . SDep&?fdli PP e RedRlinBer L6F E8R&Et FPBRPNESFpPAGRETENS PBLidl aced on
each conponent support, the transport run alloms 25 conponent supports to
be processe t he conponen Iacenent uni g parallel in a punber of
proce55|ngI?R:t?%ﬁ?nggﬁﬂlFE 85§81 FDrd WﬁtPﬂQ EQ%e te LPRTAEIORI 9L ar ge
nunber of el®ctecbopbnenntpopdricemeprocensetl | foser it Fkac@setht obfthis is
that electrical components on component supports, a
10 component placement unit for carrying out said method
and a transfer device for such a component placement

unit.

Conventionally, a cbmponent placement unit for the
15 placement of components on component supports, such as
for example electrical printed circuit boards, has a
plurality of processing locations, such as for example
screen printers, automatic component placement
machines, soldering furnaces or test equipment, and
20 also a transport run running substantially in a
straight 1line, by means of which the processing
locations are connected to one another. Depending on
the number of electrical components to be placed on
each component support, the transport run allows
25 component supports to be processed by the component
placement unit in parallel in a number of processing
locations simultaneously or, in the case of a
relatively large number of electrical components,
processed in series. One result of this is that
30 subassemblies which require a great variety of
different components can be provided with all their
cémponents without requiring any modification work at
the processing locations. Another result is that a
large number of less complex component supports can be
35 simultaneously provided with components in parallel by
a number of automatic component placement machines and
subsequently taken for example into a common soldering

furnace.



30 subassenblies which require a great variety of different conponents can
be provided with all their conponents w thout requiring any nodification
work at the processing |locations. Another result is that a | arge nunber of
| ess conpl ex conponent supports can be 35 sinultaneously provided with

conponents in parallel by a nunber of automatic conponent pl &&yzoos
machi nes and subsequently taken for exanple into a common sol dering
fur nace. 29 January 2005 - 2 In the ¢ase of conventional conponent

pl acenent units, the conponent supports are delivered at an area at the
begi nni ng of+.th o] e p its _and 5 introduced into.the latter
by a feedi ngl%eglll%egggg rrrgefanés&g gﬁﬁ%‘-’#g%ngﬁgﬁl‘fmﬁ&ﬁs,Pltéh%efg%fﬁlbngﬁ Ssupports
are taken ovére tpRIpPBERE s SHPPoTtst iaores debli vémee@ byt proc eased. adf the
~conpl etiron qfed g HLSCESH NGkt | ry ' p onplLet.ely
rocessed co_r?p%lnent %0 supports até?rﬁgg&g%%@of F%]‘r%erfgz‘lc['gérsr-lp‘yonen %tl%acearrgﬁt unit.
it is?intleHd&uget drdepl e f datd@mohEnta sfipeding t@evecer oceByed on

both sides, ndari$ dECEBSAtYah8pbraNsRok!, the RPN SUpPOLEesback to the
begi nni ng of_ the conponent IPl acenent unit by means of an 15 additi onal

external trardfdtt PURT Fdrhi# hi BTRGREELET holeeaF 1089t h 2 adeherehu

transfer staircugsdnd whi Aitdie conplet eby proagssegreesBaRant, SUpposts can
be transferrneedcto t he externgl trgg%port run, .and an ext%nal transgort run
are necessary - BOIH ¥ eqti PS50 RaG1Ei GRIPIESElY BRPGSRTEAsEOTARRen

, proces$fPng suppmriss nae tite: cenporeht thepponitsotenist plavenrasmt uinibr ough
the entire lirgt- ef or n t ted back to the beqginni of the
DT SPERIAER B, CRBRPE o dRladoni i, PEhB0LES

conponent placenment uni't rahgerent’,” nowever , ous
processi ng 25 | b€at PoASesfed conpdrreih pliabementitunis caanessbayoptonal |y

utilized. The-dduiid Ofhé ScBAPEHAR téfpﬁw@scg%gékpeevitq{éﬂ%%?mﬁm for

t he operation of a conponent placenent unit, 30 a conponent acenent unit
for carryi n®Tout®R&i dCHEPRBETENd P4 aGeEsfder Wl ceb¥or Meang ciponant

pl acemens uriddipitired]l eggsueefadpPirAHBIIMACESEhNg Wédh £edar dotBpdhe,

required pr?ﬁ%%%égitﬂgghagg %.%f%?gﬁﬁf”¥§3£§¥é¥gg g%ion, by which

the completely processed component supports can be

transferred to the external transport run, and an

external transport run are necessary. Both require

20 additional space and increase the processing time,

since the component supports first have to run through

the entire unit before they can be transported back to

the beginning of the component placement unit. With

such an arrangement, however, the various processing

25 locations of a component placement unit cannot be
optimally utilized.

The invention is based on the object of providing a
method for the operation of a component placement unit,
30 a component placement unit for carrying out said method
and .a transfer device for said component placement
unit, which ensures optimum processing with regard to
the required processing time and the achievable
throughput.
35
The object is achieved by the invention according to
the independent claims. Preferred refinements of the

invention are claimed in the dependent claims.



35 The object is achieved by the invention according to the independent
clains. Preferred refinenents of the invention are clained in the dependent
cl ai ns. - 3 29 January 2005 The invention provides a nmethod for the
operation of aconponent placenment unit for placing electrical conponents on

conponent supports, the unit having aSplurality of processingd %’g%és
The processinglocations are connected tg one another by means of oneor nore

transport runs, by which the conponent sSupportsare transported to the
processing locations in a maintransporting direction. The conponent

supports andfuy 104henel 86t piredi deYMRONEM o @l EoPr @ﬁ%S%gﬁ%Pét]f+}?96§Csssi ng
| ocations. In addition, the unit enconpassesone or noré parallel transport
runs, for trEfSEEI$hgt REaSREHent Widpor £8Tei t RERCAASE hehBERTYical

transporti ngehnmsidis Ofori NcatpopRasi t euppanepor timg difact haR-i38t 151 N
opposi tipn tggléth el n téans orting direction. Theconponent supports may be
tfransferred 'ﬁ/@@h f hetr al¥Prese andCFhECRAr al | ef PRUNBTBYSREART of one
or nor e ‘t r ansferaiensesre | nohhectase taf die arbbhdacwer didihd oof héne

i nvention, ¢QMRE t re20transpaorted.over the parallel transport
runs in themain r%n%%%?%ﬁ%%éd?}lggfi %’% “%i’rc?‘hce{ rce?m%?n‘%)%%s?uPB?ﬁl&éertai n
time, the c@npfonenanspppoeds tar etlhie apspoesedogerl adwt panal Lal a umsinn t he

opposi te transparddngdid egk i : Thewi nv ' Kk ' Si for
exanple, to trans%dort c%rr%%ir‘lgg%léabpoﬁ%@mﬁﬁggﬁgﬂgf\}g gﬁﬁrﬁéfﬁiuﬁgbz?gugh t he
last profesdilfy | Be8ELERCHL t heOBBRPEREAt MERemBmodadgedacktt o Bh

desired ot hgirqueanass) o3P 166at i @A afiat e ca0MReRenin i %@@@rﬂﬁaé@é% by
means of theé_{?earallel trans gﬁe{uns. This is neaningful, for ‘exanple, when

pl aci ng di f F&%en?* cBiNFEndrit h& T@RFEOESnpoNRRt s TOX &f FHRFPRT g f
conponent suheordempdnghibesuppertist ditthed Sin behaeardsaryriwspepeahga 35

b ocessi ng oatectiith &2 #8 Bapre hLY uF FaREBOT R B et 4R estbe |
meani ngi®il wint loprepiticn bpt ithezimegint herdnsperf dngr dameay itdm.oughhéhe 29
January 200%gmgbnent supports may be transferred between the
transport runs and the parallel runs by means of one or
more transfer devices. In the case of the method
according to the invention, component supports are
20 transported over the parallel transport runs in the
main transporting direction. Furtheréore, at least for
a certain time, the component supports are transported
over the parallel runs in the opposite transporting
direction. |
25
The invention makes it possible, for example, to
transport component supports which have already run
through the last processing location of the component
placement unit back to any desired other processing
30 location of the component placement unit by means of
the parallel transport runs. This is meaningful, for
example, when placing different components or the same
components on either side of component supports.
Furthermore, it may also be necessary to repeat a
35 processing step, such as for example running repeatedly
through a specific processing unit, such as for example
a furnace. In addition, it may be meaningful with

regard to optimizing the times for running through the




aut omati c conponent placenent machines to transport the conponent supports
whi ch have not yet been provided with all their conponents between the

aut omati ¢ conponent placenent nmachi nes by nmeans of variable 5 transport
operations in the main transporting direction and in the opposite

transporting direction, in order to achieve optimmutili zat iﬁ‘Jaﬂﬁarty%os
conponent pl acenent |ocations of .the automatic conponent pl acenent
machi nes. 10 According to one aspect of 4he invention, it may be necessary

bef ore transpetenayicorpopentnsuplaidesdnt McPROsi t6 Lranspeil MGe
direction to et spar.ting.in the opposite transporting
direction oncl gﬁ%ﬁ\gr %%%%gér]al %éc}} r BA<Sor BOF unget s%r?@dhi REPMLdEecom
aspects of optfhi zatilon. tieirt hicompemeoges | betagehe ahteskedutemaexanpl e
whet her all ¢éhep&RERONERE sRLASEREN ions, of e_autopatic conponent
pl acement. rrac(br}ﬁes haveﬂj Ost _begﬁ g“&ﬁgﬁq?‘tgéowsﬁyﬁ araé;%rﬁ%ong t JAPPEPE Swhi ch
20 i s to0°be PrINFRREC WPRrRbAPBReAlrs thep maat twanspptying tizespdoh
operati ons tand htn athenmabpess@EPeRSR : JBGh pes e uired. In
Ppes oph 3G W o4 ?%rr%hg rc&‘*?ponent

this state, t%fe. arall el transpqort runs present at the au
e b

pl acenent nec € cSRTHBYEs S it a9t 26 hsr sismerptient t pAaspoentng

conponent supportsom@ck ¢ofh t heh®ppasit end £ BASPOEdh gﬁgectbggceﬁgﬁerdi ng
to a further of the invention, it may al so be necessary to

buf fer-store at 1 ées processing 30 | ocations or between the processing

| ocati oh8 the conponent supports which are to be transported in the
opposi te traRsRprdi digr Lon...Far this .purpose guffer stores whi ch can
recei ve a differiﬁgﬂ%unbeﬁﬁg %gES%EEnFES&%E%r%EVﬁE 168 prbvi J8Y. Bfen a
sel ect abl e FFGAFBETY Hekonpohsarspaphdngs comprasaniedippdrtes bith f erest or e,

transporti ngppbdite 0ppeshbectEansPordi AdeFiLECt i ”‘é}éegﬁ capy] 6119 gut on
one or nore parallel Iransgort ruiis of the conponent p aqenent.%% Tt As a
29 January 5&@§SPQ§tlng in the opposite transporting direction on
15 one or more parallel transport runs is meaningful from
aspects of optimization. For this purpose, it may be
checked for example whether all the component placement
locations of the automatic component placement machines
have just been supplied with a component support which
20 is to be provided with components, so that no supplying
transport operations to the automatic component
placement machines are required. In this state, the
parallel transport runs present at the automatic
component placement machines can be used without any
25 problem for transporting component supports back in the
opposite transporting direction.

According to a further aspect of the invention, it may
also be necessary to buffer-store at the processing
30 locations or between the processing locations the
component supports which are to be transported in the
Opposite transporting direction. For this purpose,
buffer stores which can receive a differing number of
component supports may be provided. When a selectable
35 number of component supports is reached in the buffer
store, transporting in the opposite transporting
direction may be carried out on one or more parallel

transport runs of the component placement unit. As a




result, the parallel transport runs of the conponent placenent unit are
taken up only for a short tinme by the transport operations in the opposite
transporting direction. 5 According to the invention, a conmponent placenent
unit for carrying out the nmethod according to the invention is al so

provi ded. Such a conponent placenent unit is provided with azyh%ggﬁgpPgr

processing | ocations, one 10 or nore [r%pgport runs, one or nore
transport runs and one or nore transfer “devices for transferring the
conponent suppoklls, bé&hweeparadlel arnspordponins ramd tbe paral behpowest The
conponent s n t % e r | AranspQrt runs,either in a
mai n 15 traggﬁzrti%%@d?gggt%%ﬁpog%r%ﬂaﬁﬁﬁpgégfté£?$d%s%%PFthtﬁ??e ¥i on
Accor di ng t B f GFEREPCaSpeRRe PRt toRs | dventhen oppasidsf bradepbectihor a
conmponent placasmionnit is 20 provi ded, which device can be used in the
case of conponent placenent unit with one or nore transport runs, one or
nore pardllel transport runs and a plurality of processing |ocations

connect ed byadmarding tbe theanspasit IS £ okokPpRnRieC assd Memdhe CQRRENent 25
supports anqﬁgr eégctrical %oggﬁgents. he tragsfer device has at | east two
transport subrunsctihid S iR SA aAAFBFIRBE; Foht B¢ y1BVSBEARBabI e

and ?{elat ligasalsenpaoariided .i n Shgh w%tébmﬁmnémanggatbwkmgﬁ &mi&hﬁs
parallel tr i The _tr er _device is 30 _desjigned. in such a way
that the co%onenéteésu%p%télrltg r?alfa%é]&r%nos%ongﬁegfstl &r S%%C?e%]eomi none
transpotfi nPulineEe i bHABEPPItt hdinsppowie eot r awgpoma e Y ectanapoAtswi t ch
or transfer \aingomReneit SRS PEINERD: t AR HIRRSHAL £4l5oA0d,EA

parall el transport runs is 35 possi I nstance, case o§ two or
nore paral | é12% r GAERSRENE ufVRFOR YR RekpeRBNitHS aexaRAPOLLi trus | 8ngossi bl e

by sel ectivehisepafapaedl eind.r angper cdupnddtad @69 HRSpeshbhygbycégee for

t he transporg}qg - ba -aﬁg jgnuar§§200 operation in the opposite

transporting ‘@5 ecti®nPRE e Sdpt FAPESROT, sERRSa fAYDERat 1Phedt rBA%Bort in

the mai b5t r anspepdmgindy r dékeoniba ot dal atedopposite transporting
direction.

According to a further aspect of the invention, a
transfer device for a component placement unit is
20 provided, which device can be used in the case of a
component placement unit with one or more transport
runs, one or more parallel transport runs and a
plurality of processing locations connected by means of
the transport runs for the processing of component
25 supports and/or electrical components. The transfer
device has at least two transport subruns, which are
vertically and/or horizontally displaceable and are at
least temporarily in line with the transport runs or
the parallel transport ruas. The transfer device is
30 designed in such a way that the component supports may
be transported either in the main transporting
direction or in the opposite transporting direction. A
switch or transfer of component supports between the
transport runs and the parallel transport runs is
35 peossible. For instance, in the case of two or more
parallel transport runs of the component placement unit
it is possible by selective use of parallel transport

runs that are respectively free for the transporting




5 The invention is explained in nore.detail on the basis of preferred
enbodi nents with reference to the drawing, in which: figure 1 shows a
schematic view of a conmponent 10 placenent unit with a nunmber of processing
| ocations and a nunber of transport runs according to a preferred

enbodi ment of the invention, figure 2 -staews a perspective schemghigy%hey of
a transfer device according to a.preferred enbodi rent of 15 the i1nvention,
figure 3 shows a schenmatic perspective view of a portion of a conponent

pl acenent unit according to a preferred enbodi mrent of the invention, having
automati c cospeReRion! agera 6556%?@? @Egnkgé?%ﬁﬁb‘Eﬁﬁéé?ioﬁngoz eflgure
4 shows a schenpmtjc functional View of the rtion-of e comnponen

pl acenent urfPRt4Bt%EEdi hf §&Gﬂgﬁu%?%.thaQthanﬁéﬁPSRﬂﬁi-i® the gannbe seen
fromfigure dra®ssorpongndiptacesBNt sURbE agqu@bng to a preferred

enbodi ment of the invention has a plurality of "processing |ocations 1501,
150-2, 150-3, 160-1, 160-2, 180, 170 and 190. The 5 various processing

| ocati on§ mEphéeintent taamke explfgeidigi i NhbrEoBee@MMONGNt t BEUPBALLES 170, a

screen printj n:t..189 fo rinting qQn.the conponent supports wth

sol deri ng pé%fg?y%ﬁé%ﬁﬁgigm%BﬁﬁgﬁghF ﬁﬁ&@bﬁ?ﬁ%’ nel Eﬁg-ﬁFaYBBQZ,

150- 3, specii Woicht omati c conponent pl acenment machi nes 160-1, 160-2, or a
sol dering furnace 190. However) other processing |ocations are al so

possi bl e, such as for exanple test equipment. 15 The processing |ocations
cross with d&igural ity showsangporschemastid0 umdwl4®f i .. @owmponanected to

one anogber gnad@ais: ofintike &{@RSROr hukHAs Jé’é)-P]EB%etsFa% O\i,\%cégi‘éné?’o and
140 are reseﬁﬁiuygggﬁgggdéglgggngntota nunber of portion rch are
adapt ed for port runs according to a preferred
embodiment of the invention,
figure 2 shows a perspective schematic view of a
transfer device accofding to a preferred embodiment of
15 the invention,
figure 3 shows a schematic perspective view of a
portion of a component placement unit according to a
preferred embodiment of the invention, having automatic
component placement machines and transfer devices, and
20 figure 4 shows a schematic functidnal view of the
portion of the component placement unit according to
figure 3.




20 exanple to the individual processing |ocations. Conponent supports 110
to be provided with conponents are shown in figure 1 at different |ocations
of the conponent placenment unit. For exanple, a conponent support 110 is
arranged in the feeding unit 170. Two 25 conponent supports 110 are

respectively arranged in each of the automatic conponent pl a%rggﬂﬁargggﬁg nes
1501, 150-2, 150-3. The nmain transporting direction HT of the conpohent 30

pl acenent unit is indicated by the arréw-HT and runs fromthe feeding unit
170 via the screen printers 180 to the automatic conponent gl acerregt

machi nes 150« 1cahbhd, sbetr 3faod fiigmuehell atd eFORPRTERE HeRTEMAbt omati ¢
conponent pl acenent nmachi nes _160-1, 2r1 8335 et aseleshey | ngf f uthace 190.
At the IasﬂH5Uion%??8r§bﬂgon§ﬁ1 6%@0 n%%trnachine 150-3, seen ip.phe main
29 January 200mtide hhsaaspontdaig wf reft PERCHPS %0 for@t Stpports 110

are shown evideptly i i C _Poshkhon, frgem wii ghahtiey Sdr.e f@deby means
of the trah%po FBF%n %é@—gﬁ t §§s%éc}gl aut onat.i c cq on%ﬁgf%lgpengnt

machi nes 166atiGuanbriBteesimno HogatHen s oRfEndit s%orts G%r e

repr esent ed t pegLti og 188t | ashppoiresat LEZ0conponeAr €gllacenent
machi ne 150§€é?%gfh2&%%¥n ?éansp%@%?ng dLrectionc£g1 fﬁ%ercgggoﬁgﬁgonent
supports llgrintieed brithe JHGk-9F poBFtPEA RavE been 10 renmdbved from the
automati c coppogept placemerblmetinge b by awtesabict hEOTPARSPSrt run

these furthgiaggggggts machines 150-~1, 150-2, 150-3, special
10 automatic component placement machines 160-1, 160-2, or

a soldering furnace 180. Howevey, other processing

locations are also possible, such as for example test

equipment .

15 The processing locations cross with a plurality of
transport runs 130 and 140, i.e. are connected to one
another by means of the transport runs 130. The
transport runs 130 and 140 are respectively subdivided
into a number of portions, which are adapted for

20 example to the individual processing locations.
Component supports 110 to be provided with components
are shown in figure 1 at different locations of the
component placément unit. For example, a component
support 110 is arranged in the feeding unit 170. Two

25 component supports 110 are respectively arranged in
each of the automatic component placement machines 150-
1, 150-2, 150-3.

The main transporting direction HT of the component
30 placement unit is indicated by the arrow HT and runs
from the feeding unit 170 via the screen printers 180
to the automatic component placement machines 150-1,
150-2, 150-3 and from the latter wvia the special
automatic component placement machines 160-1, 160-2 to
35 the soldering furnace 190. At the last automatic

component placement machine 150-3, seen in the maln




29 January 2005 - 7 are transported into the conponent placenent positions
of the automatic conponent placenent nmachine 150-3. It, can |ikew se be
seen fromfigure 1 that a conponent 5 support 110 is |located in the special
aut omati ¢ conponent placenent machi ne 160-2 and three conponent supports
110 are located in the soldering furnace 190. Figure 1 depi Ct®) jahudrhi80s
respect the occupancy of the individual processing |ocations and transport
runs 130, 10 140 at an arbitrary point gzn_tinme of the operation of the
conponent placenent unit according to the preferred enbodi nent of the

i nventi on. IE%n%E%'%%H%t diPedddonsheawn ppdeRepidnddte puppesssnd 10

| ocations, is subdivided, into_a nunber of portions, 140-1, .140-2. .140 15 3
and 140-4.'?ﬁ?[ﬁﬂQW%wﬁiﬂéﬁﬁtFMnéqrﬁtﬁéc§F88(ﬁoﬁﬁﬁf?%bdFﬁamumql 0 and

the screen phieRt efre8fed The RRIENONST 1d4Re2 tandspéd+3 fuor nid ho tpardid el

transport runs i,n_the area of the_ autonptic, co n nty Arachi nes
1S0- 1, e 1505P°5Hd115898°MF & Cpof PTBRVE2 -f%C%%‘[sEEi tr%“%%%g%a L6 he

speci al Rut amEt | L60epponermwepl doerdrtr nachpneent60suprRAdt$60L 0 amt e he

sol dering furnace 190.. In the partion - t n t LU kAG d s
occupi ed by EPAGRSSF S %on’bh%‘ﬁegfﬁsrxpﬁg#&l%ﬁo@g 1Elrli%vgiggg vﬁ‘ﬁ) sorr.\::d of or
all their coompoesens. 25lAcemegéd omathénportidfs3140in, 14ee2, ™M@ 3 and
140-4 are c or R.to tran rdred tRet he QRPRAAE
transportin§q§$$§%%€¥%¥gﬁagﬁ%églg%cor ing, to§Fﬁgﬁfnyen?io% are _transported
in the opposub®c3tst ridfspbecahgddiiiedicoPl P S hayenaPP¥Edya5Een

provi deglywi thlld Neidm COARORIMHMY: S WBinsdnéhei placamenentmaddiingl se have
al ready %een partly soldered. The_portion 140-4 of th transqgﬂglﬁyn 140
that is 35 aPPasgeRYi Medesarkh &M1& hEX8BFREFFng™ Hif nadt® 990 and %29

January 200@upports .



- 7a the special automatic conponent placenent machi nes 160 i s capabl e of
buffer-storing a plurality of conponent supports 120-R which have been
provided with all their conmponents or sone of their conponents and/or
partly or 5 conpletely soldered, which are to be transported in the
opposite transporting direction GI of the conponent placenmentyguihtary 2665
transport runs |40-2 and 140-3) shown underneath the automatic coﬁg%nent

pl acenent machi nes 150-1, 150-2 and 150-3 and assigned to the 10 latter,
are highly frequented) for exanple in parallel operation of the automatic
conponent pl acenent machi nes 29 Janudry 2005 - g _ 150-1, 150-2 and 150-3
by nmeans of the transfer devices 2Q0-1, 200-2, 200-3 and 200-4, between the
aut omat i ¢ caEoreahspbatededn tondifiecesotBongnt 5@lACEIBOS POHkr ¢ BT e) t he

component suppar{'s, 120K i &l baye, begn. SoRERY! dgenthh1soms of or ail

their conp ported continuously in the opposite
transporting direction GI over the transport runs |40-2 and 140-3 in the

area of the automati onen qg&ggtf Ghkngs t12@- la d&SfpdnedH0- 3.
Consequent | - the ﬁ%?%r?-ggt %r%azjseego 0 corrg%nent supﬁorts 120- R which have

been prévi degppetth allOor isomdasfagatki rigonpdfents® Tor PAFTTSEoF

conpl etely i 'Ymddhihe AG-zonadd40+krefe thempoa@sport run
140. |f theé?%%%%g‘?tir]%%%%%@%- Zméland ] 40- 3 of ;ﬁe autor&a&%?agé)n?%lent

pl acement neusporess 151950re losrted e 158€3 S04 5éFassed 71 ght~ t hrough in
the opposi t; Lk ARSROIddiGtd 86t kBAsClhesdpeet atha pornpangyt iR Hae
conponent supports 110 not yet provided wth i npeAEN are being
transport e RALY HEUAR| HrPFS%%BBt gﬁ’ﬁa%illpggt iaélﬁdllj-rﬂg%%é%lgpt ran,fp%%? runs
140-2 3@ anpid4Qt3 sef 4iei@tdoyapbintonportsine pbicshentoRRicHi Has 250- 1,
150-2 and 150-3, the_buffer- r 0 ris did- Rr-easrbed

t ranspor t ed> % e FREEF n?%S?%%Fﬁgs%%g%;%ﬁgﬁﬁ 148-3 in theﬁ% o%ébe
transporti ngmdbdimenbn ofT. tHhe invempem- r uFRel4branshRer 1433 are” 25

respecti vel nec anQtfaer dJmansidf trbhosdetoneyi ce$s200-1,
0003, 200- 4" SohEGeEReats ¥

transportin@ubﬁiééﬂﬁéni6$2g%e;§égﬁﬁagg%é%%ﬂ%ﬁgé%n%@?Eﬁﬁi?Eggﬁéhgé?Fansport
runs 14G 2 §ngn44843-qan heeChangedmtlai4l runs in the area of the
feeding wunit 170 and the screen printer 180. The
portions 140-2 and 140-3 form two parallel transport
runs in the area of the automatic component placement
machines 150-1, 150-2 and 150-3. The portion 140-4
20 runs in the area of the special automatic component
placement machines 160-1 and 160-2 and the soldering
furnace 190. In the portion 140-4, the transport run
140 is occupied by a number of component supports 120-R

provided with some of or all their components.

25
Arranged on the portions 140-1, 140-2, 140-3 and 140-4
are component supports 120-R toO be transported in the
opposite transporting direction GT, which according to
the invention are transported in the opposite
30 transporting direction. They may have already been

provided with all their components or SOme of their

components or else have already been partly soldered.

The portion 140-4 of the transport run 140 that is

35 arranged in the area of the soldering furnace 190 and




30 fromthe one transport run 140-2 to the other transport run 140-3 and
vi ce versa, since a changeover of the transport runs 140-2 and 140-3 is
possi bl e by nmeans of the transfer devices 200-1, 200-2, 200-3 and 200-4
after each subportion of the transport runs 140-2 and 35 140-3. The
transfer devices 200-1, 200-2) 200-3 and 29 January 2005 - y
have additional buffer stores, which increase the efficiencyzggm?ﬁ%9gﬁoya
conponent placenment unit still further. 5 A schematic perspective view of
the transfer device 200-3 according to a preferred enbodi nent of the

i nvention can be seen fromfigure 2. -At7aa -nunber of points, the transfer
device 2D0-3 is facing transport runs 130-1, 130-2, 29 January 2005 9
140- 2 and 14®e3 sdediwl caupoment cplooemern tunp i aaadenan makchl nesardd @ by
means of oneg _or r anspor bruns. 210_f qQr inth nner_ _of .conveyor
bel ts, accegtS t%agg%%ln%oﬁgnﬁj%%%%%ﬁ?%lw ngﬂglﬁrg?]lf%’-t Rggrr?:rogn‘r??sop%er ted by
the | atter eupgeritserl dbrhonenthsbpper feehl or d20deddwi 2B- R1tlo tthesim

components or some of their components and/or partly or
5 completely soldered, which are to be transported in the
opposite transporting direction GT of the component
placement unit. The transport runs 140-2 and 140-3,
shown underneath the automatic component placement
machines 150-1, 150-2 and 150-3 and assigned to the
10 latter, are highly freguented, for example in parallel

operation of the automatic component placement machines



By the transfer device 200-3, transport runs 130-1, 130-2, 140-2 and 140-3
which are in line with one 10 anot her can be connected to one anot her by
nmeans of the at |east one transport subrun 210. In the case of transport
runs 130-1, 130-2, 140-2 and 140-3 forned as parallel double or nultiple
transport runs, the transport subrun 210 of the transfer devixeagifly3084 so
15 runs in parallel at the sane di stance apart as the transport runs 130-1,
130-2 or 140-2 and 140-3. The transport subrun 210 is displaceable
vertically and/or horizontally, as indicated by the arrows in the 20
vertical and horizontal directions. Thig allows conponent supports 110, 120
and 120-R transported on the transport runs 130-1, 130-2, 140-2 and 140-3

1902 and 140 3 Tt o T R s e o ey 5 ey “120- R
which are béoq‘é;‘-]t'r a%b}goﬁt dz‘f@y% héTS a%égggfdg?ﬁ?\ée%o- Cei P2 hi€he main
transporti ngaigeodnton Hlaeenentt hemapposese tIrsmsipor teng2di recspomn. GI' can
be transferq%%fé rnth trans ort run 130- ﬁ%@ %o %?0 2 .and 140-3 on
whi ch 30 t hey &r®e %BB t%ﬂm BoFe oﬁPBpgﬁ% PRARD 3R RT 2 1 uns
130-1, _130 z;rcmama afrndtlrillﬁexﬁeaoﬂ onnanﬁuahtearb@dmpmrsmms erkromot Hee | atter.
ASCord 1 | Gty T ECLOSIRIL AL, {1 el Lo 35 fane g
store 250 habixgfdiidrodl ove® thaubrgng2post- roas tldénSp@nd sidd1hsine0
whi ch, as Shamn dfed NBef LW Sodieadd spLargableci Bikherer zonialndirecti on
W th respect to the transport runs 0-2 and 140-3
150-1, 150-2, 150-3. Consequently, the buffer-storage
10 of component supports 120-R which have been provided
with all or some of their components and/or partly or
completely soldered is necessary in the portion 140-4
of the transport run 140. If the transport runs 140-2
and 140-3 of the automatic component placement machines
15 150-1, 150-2 and 150-3 can be passed right through in
the opposite transporting direction GT, i.e. at a point
in time no component supports 110 not yet provided with
all their components are being transported in the main
transporting direction HT on the transport runs 140-2
20 and 140-3 of the automatic component placement machines
150-1, 150-2 and 150-3, the buffer-stored component
supports 120-R can be transported over the transport
runs 140-2 and 140-3 in the opposite transporting
direction GT. The transport runs 140-2 and 140-3 are
25> respectively connected to one another by means of
transfer devices 200-1, 200-2, 200-3 and 200-4.
Therefore, the transport in the opposite transporting
direction GT of the component placement unit on the
transport runs 140-2 and 140-3 can be changed at will
30 from the one transport run 140-2 to the other transport

run 140-3 and vice wversa, since a changeover of the
transport runs 140-2 and 140-3 is possible by means of
the transfer devices 200-1, 200-2, 200-3 and 200-4
after each subportion of the transport runs 140-2 and
35  140-3. The transfer devices 200-1, 200-2, 200-3 and




29 January 2005 - 10 additional transport subruns nmay additionally or
alternatively also be vertically displaceable. This all ows conponent
supports 110, 120 or 120-R fromthe transport runs 130-1, 130-2, |40-2 and
140-3 to be 5 stored onto the additional transport subruns 260 of the

buf fer store 250 and subsequently displaced out of the transporuhigypaddh
together with the additional transport subruns 260, the at | east one
transport subrun 210 of the transfer unit 200-3 being 10 displaceable into
the transporting path of the transport Juns 130-1, 130-2, 140-2 and 140-3,
so that a connection between in-line transport runs is possible. If need
be, the at |east one transpqrt,s n J  thenspoiktngapat h of
the transpA?0t4iiRay3p2Ye %gglﬁlgg%g E%;E%(?fhs(])t%érté(}gn be changed, oyer once
again for tiget e@fspdehcyubo finEEE0canEonRats IR ot stipports 110,
120 or 120-R ar.e brought out of the buffer store 250 into the transporting
path of th %fF??%hsport runs. A perspective schematic view and a schenmatic
functional view of a portion of a conponent placenent unit mhgch.has four
aut omat i_.c cpnmponpe | ac JBGhides: 4R0-df Zhel508x2nsFe0- 3dgHdce50- 4 and
five tra?nsf}gr i g‘vﬁq‘iaegsicgo%g‘i})%zoo- r%I,enzoo-fa, 200- 4 r%‘ddﬁgggé cgp benaeen in
figures 3 apd0o43 Taecesfpdaentopl dcemHRITHHT i Shrovided in the area of

t he aut onmat &ﬁyﬁgﬁygﬁe@anplgéegéah R NesgdBe12 .150AR, a15umbeRdoiso- 4
with two parallel transport 30 ru 140- d, 14Q- SEER kR abBeomgi n
g?ﬁng%‘(y cS 228@4% %Qa\:fc? t

transporti ngodnEEet itaye HITaRS r ufy T40- 4 can be

respectivel y,g88em3gt 1t hesbegi,nni ng and end of the portion of the conponent
pl acenent unit. By nmeans of the transport runs 140-1 and 140-4, conponent
supports 35 110, 120 and 120-R are transported fromor to other processing
| ocations of the component placenent unit.




.29 January 2005 - 10a Arranged at the beginning and end of each automatic
conponent pl acenent nmachi ne 150-1, 150-2, 150-3 and 150-4 in the main
transporting direction HT is a transfer device 200-1. 200-2. 200-3, 200-4
and 200-5, 5 respectively. 29 January 2005 - 11 By neans of the transfer
devi ces 200-1, 200-2, 200-3, 200-4 and 200-5) a transfer of Q@ 2005
supports 110, 120 and 120-R is possible between the parallel transport runs
140-2 and 140-3 at the beginning and-emsd-5 of each automatic conponent

pl acement machi ne 15D-1, 150-2, 150-3 and 150-4. In the parallel oaeration
of the auto{miis GREONEnt3plGEentrt cmohonestlivlacens®?, “WH(- 33Hrd 150- 4,

at the two mddl e automati ¢ _conponent,. pl RechiRee 169aRspodt150- 3
there must 48%in fé%ircheéﬁ‘g‘éﬁﬁeogyt rr%er%srbsgr?%?unﬁﬁ%40-2 or 140-3 g\égkl abl e for

the furthergipangpordl ®f foemedneim slspomesneZ0o @f r LB PGV & th
conponents and a_transport r 0- HAQs 2 0, t hea o r aasgor L20FR
conponent s¥pPEPts E‘S tgoﬂ“g%glre%léi de%éﬁ\ﬁth components. 15 AL the first
aut omat i corpnspottpHabymeie dwdifiare EsAelkeeh FRPARSTH RUPPRRAsPorti ng

di rection a ngpar up 140+2ear. 140-3 is used for feedi ng conponent
supports 12%1&hi@%ah§5§ %gP géen provi ded 20 wi th conponents. The ot her
transport run 140-3 or 1402 can be used exclusively for the transport of

conponent sypporf s 1203 Bl eadiReove ded3w i znsponentsiis lB@-dpposite
transporting direction GI. 25 At the |ast autonatic cpypongptipl aggnent
nmachi ne 150%,3058% 1A0rRe 3REn ]taroa“%pé?’?‘[licﬁ’g 8|rrggctu|gon HT, gﬁet of the
transpofd rupsthad 2aer Bt Gchrastedeavand ashetner PrHeMeARAsPr

fﬁgp?rgfgt Sgpc‘pojr.etags%z%nvgﬂ ggazqg%/)grgl r&ady.,peen gor ovigedewet hegospaifent s in
transport runs 130-1, 130-2, 140-2 and 140-3 formed as
parallel double or multiple transport runs, the
transport subrun 210 of the transfer device 200-3 also
15 runs in parallel at the same distance apart as the

fransport runs 130-1, 130-2 or 140-2 and 140-3.

The transport subrun 210 1is displaceable vertically
and/or horizontally, as indicated by the arrows in the
20 wvertical and ‘horizontal directions. This allows
component supports 110, 120 and 120-R transported on
the transport runs 130-1, 130-2, 140-2 and 140-3 to be
opticnally transferred to one of the transport runs
130-1, 130-2, 140-2 and 140-3. That is to say the
25 component supports 110, 120 or 120-R which are being
transported to the transfer device 200-3 either in the
main transporting direction HT or in the opposite
transporting direction GT can be transferred from that
transport run 130-1, 130-2, 140-2 and 140-3 on which
30 they are transported to it onto any other of the
transport zruns 130-1, 130-2, 140-2 and 140-3 and

continue to be transported on the latter.

According to a further refinement of the invention, the
35 transfer unit 200-3 may be additionally provided with a
buffer store 250. The buffer store 250 has additicnal




30 transporting direction HT. The other of the transport runs 140-3 or
140-2 can be used exclusively for the transport in the opposite
transporting direction GI. At the two m ddl e automatic conponent placenent
35 machi nes 150-2 and 150-3, continuous use of one of the transport runs
140-2 and 140-3 in the opposite 29 January 2005 - 1lla transpghidrP9005
direction GI is not possible without hindering the supply to the automatic
conponent placement nachi nes 150-3 or_ kp0-4 following in the main
transporting direction HT. For further inprovenent 5 buffer stores 250 in

which the Cm@l@artsuﬁ@ﬁfunézct'@ tanbent r s Pehbed '1rht tﬂﬁeo C@h;%OS

transportln% dir %gn be buffer-stored ma Januar
re 1sp aceab he horizonta dlrect:.on with

respect to the transport runs 130-1, 130-2, 140-2 and
140-3. The




- 12 therefore be provided at the three mddle transfer devices 200-2,
200-3 and 200-4. |If the transport runs of the m ddl e automatic conponent 5
pl acenent machi nes 150-2 and 150-3 are not being used for transporting
conponent supports 120 already provided with conponents or for feeding
‘conponent supports 110 not provided with conponents in the MBio¥anuary 2005
transporting direction HI, because all the conponent 10 placenent |0cations

of the automatic conponent placenent_n%gthes 150-3 and 150-4 are al ready
occupi ed, each of the transport runs 140-2 and 140-3 that are free at the

aut omat i ¢ coaRoReRL .l a SPChi 1650 2 ABY 13 camAELpsed or the
transport 15 of ‘Conponen sup%

‘ orts 120-R tqQ_be érani ortgg int j_%Dposite
transporti nglierastiveler. abopsQpieHeryicéiidct FvEP 88?3 ron of ‘the
conponent plLagsient b dn&eCokdipparice theopraber red astied nEnemoftitehe
I nvention i s possi bcf e W thout_the per(r:Pesqii n t th'enﬁr Ofgégg n%goéjleocat I ons
bei ng di srupteaspprt t Henst redpbrt 537 t4ve gﬁgbgitg ransporting direction
GT. - d3 zrdPecddbhdiy t2R0nReENHnLl at ransgor A sebhodsf 860t kd &der at i on
of a unit for placing electrical component n co SYPPEEt 1110, 5
120, 120-R) Putfﬁérurﬁtto%\ﬁi@:agdasblg%?% 1&1‘ C;?)lrgcess%g ocati ons (150,
160, 180, 1¢@ank®Qkting path together with  the additional

transport subruns 260, the at least one transport
subrun 210 of the transfer unit 200-3 being
10 displaceable into the transporting path of the
transport runs 130-1, 130-2, 140-2 and 140-3, so that a

connection between in-line transport runs is possible.

If need be, the at least one transport subrun 210 in
15 the transporting path of the transport runs 130-1, 130-
2, 140-2 and 140-3 can be changed cover once again for
the transport subruns 260 and the stored component
supports 110, 120 or 120-R  are brought out of the
buffer store 250 into the transporFing path of the

20 transport runs.

A perspective schematic view and a schematic functional
view of a portion of a component placement unit which
has four automatic component placement machines 150-1,
25 150-2, 150-3 and 150-4 and five transfer devices 200-1,
200-2, 200-3, 200-4 and 200-5 can be seen in figures 3
and 4. The component placement unit is provided in the
area of the automatic component placement machines 150~
1, 150-2, 150-3 and 150-4 with two parallel transport
30 runs 140-2 énd 140-3. Seen in the main transporting
direction HT, a transport run 140-1 and 140-4 can be
respectively seen at the beginning and end of the
portion of the component placement unit. By means of
the transport runs 140-1 and 140-4, component supports
35 110, 120 and 120-R are transported from or to other

processing locations of the component placement unit.




- one or nore transport runs (130), which connect the processing |ocations
(150, 160, 180, 170, 10 190) and transport the conponent supports (110, .
120, 120-R) in a main transporting direction (HT), - one or nore parallel
transport runs Gl40), for transporting the conponent supports (110, 120, 15
120-R) either in a main transporting direction (HT) or in an 20082005
transporting direction (GI), and - a transfer device (200), for
transferring conponent supports (110,5420. 120-R) fromthe 20 transport run
(130) to the parallel transport runs %140) or fromthe parallel tLgnsport
runs (140) to the franps ; , ahhe ¢md hed eaaohpassiangt

fol | owi ng SEEFNEeT ﬁsE@ﬁ%iﬁb ﬁgégg%pgﬁenb SUPPOLESH(11054120) 425 over

t he paralIaomwmmaﬁnrpham&m%mMOYﬁﬁﬁHW%aHﬁ 1] fraﬂééBrfing %irgctlon (HT),
transporti | east r Itk dhdhdes iddie dimponee sdPports §120-R)
over the pglr%%aziel J’[(?ar ants%egrtn?ar%ﬁs t(%lazl}%)hi n :%tgﬂ pposhhest raRsposting 30
direction(ﬂf@nsﬁbrTﬁéVhﬁ?WﬁﬁQﬁgcl%p_'g'i @é%%n?, conponent supports
(120-R) .prao %§E§E¥!$§i ome of their conponents being transported in the
opposité 3 ransporting direction (GI). 3. The method as clained in claim

1 or 2, the conponent supports (120-R) being transported once - 14 - . 29
January 2005




again in the main transporting direction (HT) after the transporting in the
opposite transporting direction (GI). 5 4. The nethod as clained in claim1l
or 3, it being checked before the transport in the opposite transporting
direction (HT) whether the parallel transport run (140) is free for the
“transport in the opposite transporting direction (GI). 10 5. 2bhanid hogds as
claimed in clains 1 to 4, the conponent supports (120-R) being

buffer-stored before the transportinglln-he opposite transportlng
direction (GI). 15 6: The nethod as clainmed in claim5

ent
supports (Jﬁépdﬁéaxpgl Rg tHranspeaheder ndiewided | 509 nl th§0<9 gosét)@)of
n Ir

transportl

ection ) after_ t uf f eLasibenhaae. gﬂbﬁbrﬂ%Lﬁﬂ@ for
carrying o0 G-tHe %@h%ggcg c Pai ¢ slt}ﬁe%né;o?o Fal ns 1 tnfg é if
plurality ofygrogggsi n@d-aatisns ppE5.p1lE60,PaBeeeR 70 " 0)p 5} ((i)ne or
nore transport runs (130 LS the g aranimpingcand oA and
transports ??ﬁ?%ﬁﬂ% nent sﬁ%@ortsﬁgl?g@ %20 120-R) in g@lnlgéafsportlng
directign (¢f) ea@he eﬂtamﬂe1par@@mmwn¢¢%néﬁkﬁq 5Fh gf .
transportin he coppone upperis (%10, tﬂ@Opai:&Q-lE)L @nmtxw a°
transporti ng [fﬁ EEC?EQ 23 E?Eﬂé PoOLA

In an opposite tra rtllr\_g)ﬂireggoon and -
a transfer ¢leyi a&tofnan:lt:r aqmmrrqr}fg P})"r% nt 3% gﬁ%%orts fromthe

t ransport %n (}g@) 3t 0hhe g@@&hlelakranﬂﬂmrttwwnsm(@db? oPUEPBRFLFe
paral | el trahspor

2005 -15 componengugiacé%g%ttgmt %n%%aqgﬁﬂi 5&@31§@39)ther§9mdaﬂuary
10 in each <case be a transport run 140- 2 or 140-3
available for the further transport of component
supports 120 already provided with components and a
transport run 140-3 oOr 140-2 for the transport of

component supports 110 to be provided with components.

b At the first automatic component placement machine 150-
1, seen in the main transporting direction HT,. a
transport run 140-2 or 140-3 1is used_ for feeélng
component supports 110 which have not been provided

20 with components. The other transport run 140- 3 or 140~
2 can be used exclusively for the transport .of
component supports 120-R already provided with

components in the opposite transporting direction GT.

25 At the last automatic component placement machine 150-
4, seen in the main transporting direction HT, one of
the transport runs 140-2 or 140-3 must be available for
the transport of component supports 120 which ha?e
already been provided with components in the main

30 transporting direction HT. The other of the transport
runs 140-3 or 140-2 can be used exclusively £for the

transport in the opposite transporting direction GT.

At the two middle automatic component placement
35 machines 150-2 and 150-3, continuous use of one of the

transport runs 140-2 and 140-3 in the oppesite




8. The unit as clained in claim7, two or nore parallel transport runs
(140) and two or nore transport runs (130) and one or nore transfer 5°'
devi ces (200) being provided, by which conponent supports (110, 120, 120-R)
can be transferred between the parallel transport runs (140) and between
the transport runs (130), characterized in that the transfer xeyhess 20890)
are designed in 10 such a way that the conponent supports (110, 1207 120-R)
may be transported either in the main transporting direction (HT) or the
opposite transporting direction (GI). 15 9. The unit as claimed in claim 8.
at | east one transport run (130) ruﬁnilllrﬁ through the processing | ocations
(150, 160, 170, 180, 190) and the trapsfer deyvj ce%cggé)l 1 dei Pgeashanged

Upst r eam arntf &SRRV eati BECERBpr Glesdtng 1% cati Ghs (150) 20 160, 170,

180, 190) ﬂlq%dérlft%@ni thes cél?t, i kocl atlne 8 entomathe t r 6ASPeTEREVI ces
(200) having butter” stores g 0 'én Milglb_gr%qslm di{ 9r c HAapPHmAaEAssed
conponent RIRFTENDFRARPNCF26°VTI0 R) “Fan be stored.. 11. A transfer

devi ce (200)y§Q4p@r €0HHOREN e ARENET. UniROmi fnrsheror 1RBF8VEPERSport runs
(130) and one_or nore par el, transpor,t HMN+ f opseAPENERD-80
support & (111‘6?f§§0,5t?§8§R?ghn naw%%?]aﬁ}}%/ o% lg|£or oqetssi n%ﬁl ocat | gn (150,
160, 170, 189, 1890) eepanegbetiedy nemns Wie t hePPPEASSor t SFEREPPT EJ%gf or the

processing Qf the.co nen p i E20ay 120-R) and/or el ectrical
corrponents,gfﬁ%c{:?g’ﬁg?grcgé gévgggE%foé)%gﬁgvi ngyat | east one transport

subrun (210), which can be displaced vertically and/or horizontally for
transferring conponent supports (110, 120, 120-R) between the transport
runs (130) -16




-5 10 15 29 January 200S and the parallel transport runs (140), and is at
| east tenporarily inline wwth the transport run (130) or with the parall el
transport run (140), characterized in that the transfer devices (200) are

designed in such a way that the conponent supports (110, 120, 120-R) nay be

transported either in the main transport direction (HT) or thejJ

_ _ _ ( 9 JanRes 2065
transport direction (GTI). 12. The transfer device as clained in claim

characterized in that the transfer deM2ce (200) has a buffer store (250),
i n which conmponent supports (110, 120, 120-R)_provide ith_s and/ or
al | their copenests aee hecstistesdl. at 13h€Th§hFP§ns‘F‘égdw8viEzéglggfg aimed in

claim1l, characterjzed,in,tha e-guther store (250) is formed as a 20
horizontalI@e%hﬂ?%riégT%fc @?ygd?églaceable transport subrun (260), which
for storing or delivering conponent supports (110, 120, 120-R) is at | east

temporarily in line with (he . Lf ¥3SRS midslé 180)cmauior CORBORARA | el 25
transport rE%s ?T4gf. i oed
5 placement machines 150-2 and 150-3 are not being
for transporting component supports 120 already
provided with components oI for feeding compone?t
supports 110 not provided with components in the main
transporting direction HT, because all the component

10 placement locations of the automatic component

| placement machines 150-3 and 150-4 are already
occupied, each of the transport xuns 140-2 and 140-3
that are free at the automatic component placement
machines 150-2 and 150-3 can be used for the traéspor?

15 of component supports 120-R to be transported in the
opposite transporting direction GT. Consequently,
effective operation of the component placement U?lt
according to the preferred embodiment of the invent%on
is possible without the processing at the processing

50 locations being disrupted Dby . the transport in the

opposite transporting direction GT.




14. The transfer device as clained in clains 11 to 13 for a conponent

pl acenment unit, in which the transport runs (130) and/or-the parall el
transport 30 runs (140) are in each case fornmed as a plurality of parallel
transport runs (130) and/or parallel transport runs (140) with a fixed

di stance from one another, characteri zig in that the transpoitiagudy vo8s
(210, 260) are formed as a 35 nunber, fresponding to the plurality, of
paral |l el transport subruns (210, 260) which are at the fixed distance from
one anot her ,pateht ZPaidmsuary 2005 the parallel transport subruns (210,
260) are held on a common support which can be displaced horizontally
and/or vertically in relation to the transport runs (130, 140).
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1n an opposite transporting direction

{(GT), and
- a transfer device (200), for transferring
compeonent supports (110, 120, 120-R) from the
20 transport run (130) to the parallel transport

runs (140) or from the parallel transport runs
(140} to the tramsport runs (130), the method
encompassing the following steps:

* transporting the component supports (110, 120)

25 over the parallel trangport runs (140) in the
main transporting direction (HT),

* transporting, at 1least for a certain time, the
component supports (120-R) over the parallel
transport runs (140) in the opposite transporting

30 direction (GT).

2. The method as c¢laimed in claim 1, component
supports {120-R) provided with some of their
components being transported in the opposite

35 transporting direction (GT}.

3. The method as claimed in claim 1 or 2, the
component supports (120-R) being transported once
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the opposite transporting direction (GT) after the
buffer-storage.

20
7. A unit for carrying out the method as claimed in
one of claims 1 to 5, with:
~ a plurality of processing locations (150, 160,
180, 170, 194),

25 - one or more transport runs (130), which connects
the processing locations and transports the
compenent supports (110, 120, 120-R) in a main
transporting direction (HT),

- one or more parallel transport runs (140), for

30 transporting the component supports (110, 120,

| 120-R) either in a main transporting direction
(HT) or in an opposite transporting direction,
and
-~ & transfer device, for transferring component
35 supports from the transport run (130) to the

parallel transport runs {140) or from the
parallel transport runs (140) to the transport
runs (130).
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locations {150, 160, 170, 180, 190) and the
transfer devices (200} being arranged upstream
and/or downstream of the proces51ng locations (150,

20 " 160, 170, 180, 190).

10. The unit as claimed in claim 8 or 9, the transfer
devices (200) having buffer stores (250}, in which
processed and/or unprocessed component supports

25 (110, 120, 120-R) can be stored.

11. A transfer device (200) for a component placement
unit with one or more transport runs (130) and one
or more parallel transport runs (140) for component

30 supports (110, 120, 120-R) and a plurality of
processing locations (150, 160, 170, 180, 190)
connected by means of the transport runs (130) for
the processing of the component supports (110, 120,
120-R) and/or electrical components, the transfer

35 device (200} having at least one transport subrun
(210), which can be displaced vertically and/or
horizontally for transferring component supports
(110, 120, 120-R) between the transport runs (130)
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c haracterized in that the transfer devices (200)
5 are designed in such a way that the component
supports (110, 120, 120-R) may be transported

either in the main transport direction (HT) or the

opposite transport direction (GT).

10 15. The transfer device as claimed
characterized in that
e the transfer device (200) hags a

in

buffer

(250), in which component supports (110,

claim 11,

store
120,

120-R) provided with some of and/or all their

15 components can be stored.

13. The transfer device as c¢laimed in

characterized in that

» the buffer store (250) is formed

20 horizontally and/or vertically

transport subrun (260), which for
delivering component supports (110,

claim 11,

as a

displaceable

storing or

120, 120-R)

is at least temporarily in line with

] transport runs (130) and/or
25 transport runs (140).

the

the

parallel

14. The transfer device as claimed in claimg 11 to 13

for a component placement unit,

in which the

transport runs (130) and/or the parallel transport

30 runs (140) are in each case formed as a plurality

of parallel transport runs (130) and/or parallel

transport runs (140) with a fixed distance from one

another, characterized in that

e the transport subruns (210, 260) are formed as a

35 number, corresponding to the plurality, of

parallel transport subruns (210, 260)

at the fixed distance from one another, and

which are
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on a common support Wthh can be dlsplaced
horizontally and/or vertically in relation to the
transport runs (130, 140}.




