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The invention relates to a method for the operation of
a component placement unit for the placement of
electrical components on component supports, a
component placement unit for carrying out said method
and a transfer device for such a component placement
unit.

Conventionally, a component placement unit for the
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
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
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
subassemblies which require a great variety of
different components can be provided with all their
components without requiring any modification work at
the processing locations. Another result is that a
large number of less complex component supports can be
simultaneously provided with components in parallel by
a number of automatic component placement machines and
subsequently taken for example into a common soldering
furnace.



each conmponent support, the transport run allows 25 conponent supports to
be processed by the conponent placenent unit in parallel in a nunber of
processing .locations sinultaneously or, in the case of a relatively large
nunber of el.ectyd nponents, processed in seriespAPE08Sblgaaf this
i;s that 30 su £§§§§ﬁfﬁs whi ch require a great varietycg? 8i??erent
conponents can be provided with all t-h&iar - conponents w thout requiring any
nodi fication work at the processing |ocations. Another result is that a
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WO 02/ 13589 PCT/ DE01/02934 - 2 of the processing, it is necessary to pick
up the conpletely processed conponent supports at the end of the
conponent placenment unit. If it is intended, for exanple, for conponent

supports toyle oR/qeegged on both 5 sides, it is necespapypkfiyhagsgort the
conponent supports back to the beginning of the conmponent placenent unit

by neans of an additional external trahsport run. For this purpose,
however, both an additional transfer station, by which the conpletely 10
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space and increase the processing tine, since the .conponent .supports
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pl acement u%f&cement unit by means of an additional external
transport run. For this purpose, however, both an
additional transfer station, by which the completely

10 processed component supports can be transferred to the
external transport run, and an external transport run
are necessary. Both require additional space and
increase the processing time, since the component
supports first have to run through the entire unit

15 Dbefore they can be transported back to the beginning of
the component placement unit. With such an
arrangement, however, the various processing locations
of a component placement unit cannot be optimally
utilized.

20
The invention 1is based on the object of providing a
method for the operation of a component placement unit,
a component placement unit for carrying out said method
and a transfer device for said component placement

25 unit, which ensures optimum processing with regard to
the required ©processing time and the achievable

throughput.

The object is achieved by the invention according to
30 the independent claims. Preferred refinements of the

invention are claimed in the dependent claims.

The invention provides a method for the operation of a
component placement unit for placing electrical
35 components on component supports, the unit having a
plurality of processing 1locations. The processing
locations are connected to one another by means of one

or more transport runs, by which the component supports



a conponent placenent unit for carrying out said nethod and a transfer
device for said conponent placenent 25 unit, which ensures optinum
processing with regard to the required processing time and the achi evable
t hr oughput . ] is achieved by the invention aggangj 0 the
Lndependent“%P?F?@?%%?eferred refinenments of the invgﬁ?(gﬁegggggﬁgined in
t he dependent clains. The invention pr@@ des a nmethod for the operation of
a conponent placenment unit for placing electrical 3S conponents on
conponent s@gForisansprriedt inad MpEn prapraPpPryisg plicEsssiong | oéati ons.

The processigg Lgeatiops @l aeRPed! edotorangganat hemeby inpansieh, one or
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PCT/ DEO1/ 02FRIPONeRt  SpePe¥ afis 5ditt etF FPSROFeth OVERsPoMe i A§2HPPEEEI  on. In

the case of dfie vetthed e dHitg eddtd diwent itdis megienponent supports are
transported over the transport run to the processing |ocations in the nmain
WO 02/ 13589 PCT/ DEO1/ 02934 3 transporting direction. The conponent
supports and/or the electrical conponents are processed at the



processing locations. Furthernore, at least for a certain tinme, the main
transporting direction of one or 5 nore of the transport runs is reversed,
wher eby the. conponent supports are transported from one processing

| ocation to n@%Zggsggocessing location in the opposip@r/pEDpEPs 84N
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conmponent supports which have already runr through the | ast processing
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processi ng trevappshiot tdieassimonent ThEacomPRneRt tSURPIHehs2BE/25 t he
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10 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
location of the component placement unit by means of

15 the transport run connected to the processing location.
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 processing step, such as for

20 example running repeatedly through a specific
processing unit, such as for example a furnace. In
addition, it may Dbe meaningful with regard to

optimizing the times for running through the automatic
component placement machines to transport the component
25 supports which have not yet been provided with all
their components between the automatic component
placement machines by means of variable transport
operations in the main transporting direction and in
the opposite transporting direction, in order to
30 achieve optimum utilization of the component placement
locations of the automatic component placement

machines.

According to one aspect of the invention, it may be
35 necessary before transporting component supports in the
opposite transporting direction to check whether
transporting in the opposite transporting direction on

one or more transport runs is meaningful from aspects



operations in the main transporting direction and in the opposite
transporting direction, in order to 30 achieve optimumutilization of the
conmponent placenment |ocations of the automatic conponent placenent

machi nes. AgeondiRgsigg one aspect of the invention, ipckpyrfe/03538€Cessary
before transporting conponent supports in the opposite transporting
direction to check whether transportidg in the opposite transporting
direction on one or nore transport runs is neaningful fromaspects WO

02/ 13589 PCPLDEMY Dpomaltion 3aFoaf Wpts nPRaPPeR., For WAYs Bsur pBsekedt nmy be

checked forfo‘%xar@iﬁnx}!‘f@t hehethkrt heycONPERENt ddmdAEHY  pDsabhens of the
automati c conponent pl acenent machi nes havg%%ust een sugplle Wth a
S

conponent sU4PSGCEORS Of Fhes FW PR HFOFABRPRERh RoAPDRERt sM2S81RRSt no
SUpE' ying hbadésmof_sttdqwérat iﬁ@ppli@dt h@tﬁu@&%ﬁbr&&fﬂ;@%owl aggcrhnt

machi nes_are required. In this state the 1 PCT/ DEQ1 4 - 4
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be used wi t hownsportpr obbematopnst r ansporttieng esrpowRsnc suppopeseback in
the opposi t%lacement machines are required. In this state, the



transporting direction. 5 According to a further aspect of the invention,
it may also be necessary to buffer-store at the processing |ocations or
bet ween t he.processing |locations the conponent supports which are to be

transportedg?nmkygﬁ%ggopp03|te transporting d|rectlonpcgpﬁEéfygzpygpose

buffer stor n receive a differing nunber of conponent supports
may be provided. Wien a sel ectable nunber of conponent supports is reached
in the buffer store, transporting in the opposite transporting 15
directi on mayabepoatr i ethinzut oresEME orathorehe r adgpomat i¢ ungovpoRABt
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placenent unit are en up on a short_tine by the transgort
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i nvention, & GeRERRRIeNhoPlAcRMALnUNit for carrying out the nethod
according to the invention is also provided. Such a conponent placenent

unit is 2provided with a plurality of processing |ocations and 25 al so one
or nore tranpsRerdifidnto ThefaktRetr aBppott offg thdi ractermmiad, the tagwnsport
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locations or between the processing locations the
component supports which are to be transported in the

10 oppoegite transporting direction. For this purpose,
buffer stores which can receive a differing number of
component supports may be provided. When a selectable
number of component supports 1is reached in the buffer
store, transporting in the opposite transporting

15 direction may be carried out on one or more transport
runs of the component placement unit. As a result, the
transport runs of the component placement unit are
taken up only for a short time by the transport
operations in the opposite transporting direction.

20
According to the invention, a component placement unit
for carrying out the method according to the invention
is also provided. Such a component placement unit 1is
provided with a plurality of processing locations and

25 also one or more transport runs. The main transporting
direction of the transport runs of the component
placement unit can be selectively reversed for
transport operations from one processing location to
another processing location.

30
The transport run and/or the processing locations may
be coupled to a control unit. From this control unit,
the levels of utilization of the transport runs can be
checked on the basis of determined information

35 concerning the state of the transport runs. This
allows the control unit to make a reliable statement on
whether a reversal of the main transporting direction

and transporting of component supports in the opposite



transport operations fromone processing |ocation to another processing
| ocation. 30 The transport run and/or the processing |ocations nay be
coupled to a control unit. Fromthis control unit, the |evels of
utilizationgpf Lansport runs can be checked on !

det er m ned Fﬁf8?2§??8§ 35 concerning the state of the§§?é§§g%g?9§aﬁs. Thi s »
allows the control unit to nake a rekli able statenent on whether a reversal
of the main transporting direction and transporting of conponent supports
in the opposireasyOréiny3s8rOTiOE01/02084sible widdwudi ngmpaiamentt her
aspect of tg% A Qs A nd roaegsér?é Al GG £ O s @ SOPPONERt PLacsENt UNi t
is provided, whic é%VICQ an be used I'n the case of a conponent

pl acenent uRit thiet Precesedss tRsatigm$port 5 runs and a plurality of
processing | ocations connected by means of the transport runs for the
processi ng of conponent supports and/or electrical conponents. The
transfer device has at |east two transport subruns, which are vertically
and/ or horizontally displaceable 10 and are at |east tenporarily in line
with the transport runs. The main transporting direction of the transport
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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. The main transporting direction of the transport
subruns of the transfer device 1is in this case
selectively reversible. A switch or transfer of
component supports between the transport runs is
possible. For instance, in the case of two or more
transport runs of the component placement unit it is
possible by selective use of transport runs that are
respectively free for the transporting operation in the
opposite transporting direction to be optimized in such
a way that the processing in the main transporting
direction is not delayed.

The invention is explained in more detail on the basis
of preferred embodiments with reference to the drawing,
in which:

figure 1 shows a schematic view of a component
placement unit with a number of processing locations
and a number of transport runs according to a preferred
embodiment of the invention,

figure 2 shows a perspective schematic view of a
transfer device according to a preferred embodiment of
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
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WO 02/ 13589 PCT/ DEO1/02934 - 5a figure 4 shows a schematic functional view
of the portion of the conponent placenent unit according to figure 3. WO
02/ 13589 PCIT/DE01/02934 6 As can be seen fromfigure 1, a conponent

pl acenent i ing to a preferred enbodi nent i { on has a
plurality O?Bpp%zgggégg | ocations 150- .1, 1502-2, 158E%E}QEﬁﬁ€?f?%%-z, 170,
180 and 190. The 5 various processing Pacations nmay be, for exanple, a
feeding unit for conponent supports 170, a screen rinting unit 180 for
printing onfifrereonporsmws suyppschemaittile séPé@ﬁﬂ@@agasVé?Wau@énaﬁh%
cormponent Pbi‘E‘fBﬁ”tof'mEaneéo Tent 1gQaéemé§Q- QinSPeacrbri@ngut esat i c
conmponent placenent machi nes 160-1, 160-2, or a soldering furnace 190.
However, ot RéPUBRodessing |ocations are also possible, such as for exanple
test equipnment. 15 The processing |locations cross with a plurality of
transport runs 130 and 140, i.e. are connected to one another by neans of
the transport runs 130. The transport runs 130 and 140 are respectively
subdi vi ded



Into a nunber of portions, which are adapted for 20 exanple to the
i ndi vi dual processing |ocations. Conponent supports 110 to be provided
w'th conponents are shomm in figure 1 at different |ocations of the

conponent phAceEBRt; sigRy For exanple, a conponent sggp@pkoi}f2b94arranged
kn the feeding unlt 1 0 Tmo 25 conponent supports 110 are respectively

arranged in each of the automatic conponent placenent machi nes 150- 1,
150-2, 150-3. The main transporting,direction HT of the conponent 30
pl acement udist ¢3nifdi caced Hramhelfaguow HAT andampenegnonPLREEM8BEi ng unit

170 via thewﬁﬁrteerh&fdfﬁ fie 1 180 10 tf1e rRMLQER i mcoipenant oEacerent
machi nes 150-1, 150- and fromthe latter, via the s eC|a

aut omati ¢ cdﬁﬂ@@éﬁ@ﬁﬂQ&%n@n?lﬁﬁéﬁﬂﬁ¥sQﬁﬂ??Pc?ﬁﬂPQSt%P%%t% SséPdéring
furnace 190.1 Atiddie 4 asts@ui onasbci, casponent 7pl, aqmrundrm:m ne the-3, seen

in the main_ transporting directjon HI, two co e SUpport 110 are
shown ev?Pde@h9 apﬁPSESﬁbnﬁosi???ﬁﬁé?§(nﬁﬁﬁl VK%%&/%%???E
PCT/DEPl/OZE&@diﬂ@i unhiey ima'fe@mbpnﬁ@&nssubpph@Stréﬁ@pora renre80 to the
speci al aut ce t 1 1 d

n%%% pports 1? & %BE} RGRNeY 160: 1 ¢ ROd LBRpéneh¥o

further
supports with solderlng paste, automatic component

placement machines 150-1, 150-2, 150-3, special
10 automatic component placement machines 160-1, 160-2, or
a soldering furnace 190. However, 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 placement 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 HAT 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 via 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 main
transporting direction HT, two component supports 110
are shown evidently in a pick-up position, from which




represented at the entry portion of the |ast automatic 5 conponent

pl acenent machine 150-3 in the main transporting direction HI. After the
conponent supports 110 located in the pick-up position have been renoved
fromthe au onent placenment machine 150-3p ph34 he
transport rﬁﬁnﬁ?ﬁgsgg rther 10 supports WO 02/13589 PCﬁ'/ DE%’?L(/J 02934 - 7
are transported into the conponent ptata&nment positions of the automatic
conmponent pl acenment machi ne 150-3. It can |ikew se be seen fromfigure 1
that a conpthent ar® sigshopy meenps dfocdtedtFansperspsenall 3uttoat e

conponent plsg@eﬁrsmt HRehhae: 460 Fdwermr%qa%mé@l&enﬁacauaeartﬁsdlﬂ are
| ocated in the sol dering furnace 190 %lére icts in this respect the

occupancy ofTE€hel6Pndi vi dFHC pFYEEREF NP %H?%ﬁs Fehspoft #ERs 130,

10 140 at arepibisbhaey RQI the Neht AP pbrthenopér alheonla}it aheowanponent

pl acenent unit according,to the preferred e ijrent, of i ion. The
transpor% r GR™ f@@entsho&haﬁﬁﬂgpﬁea1%9?¥kp%roggggfﬂg Iocat%gﬁs nMng
subdi vi ded itmbaspomtiiingr olipectiems EZFQ- 1, 1a6ter 14Mels GOQPGHQKO 4. The

p?r;LgP igg %PEBQ%S'Qfd“ﬁ5géﬁb@flﬁh€hef%%@kﬂ%pu@5S£Eg5ﬁ”ﬁh$@ebééﬁeen
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P removed from the automatic component placement machine
150-3 by means of the transport run, these further

10 supports



portions 140-2 and 140-3 formtwo parallel transport runs in the area of
the autonmati c conponent placenent nachines 150-1, 150-2 and 150-3. The

portion 140-4 20 runs in the area of the special automatic conponent

pl acement

portion 140-4,

i 1 and 160-2 and the sol dering r 2.l n the
AR TR pbyB26¢ /53954

conponent

transport run 140 is occupied by a nu

supports 120 provided with all their-cénponents. 25 Arranged on the
portions 140-1, 140-2, 140-3 and 140-4 are conponent supports 120-R to be
transport ed a4 tHeangpposed e lnEan$HEr tSNPIMSHet POACBIENWhPOR 1&4&08Edi ng to

the inventi f alfe t4aNRA e d dnhddieORPRRIdneni0 ddansRorid g di rection.
They may have already been provided with all their conponents or sone of

their conponents or el se have already been partly sol dered. The portion
140-4 of thed reawpdbikewise 188 shah ifrom3YiRyumngedthatt be campanehtt he
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soldering
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Figure 1 depicts in this respect the occupancy of the
individual processing locations and transport runs 130,
140 at an arbitrary point in time of the operation of
the component placement unit according to the preferred
embodiment of the invention. The transport run 140,
shown underneath the processing locations, is
subdivided into a number of portions 140-1, 140-2, 140-
3 and 140-4. The portion 140-1 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
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
provided with all their components.

Arranged on the portions 140-1, 140-2, 140-3 and 140-4
are component supports 120-R to be transported in the
oppeosite transporting direction GT, which according to
the invention are transported in the opposite
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
arranged in the area of the soldering furnace 190 and
the special automatic component placement machines 160
is capable of buffer-storing a plurality of component
supports 120-R which have been provided with all their



conpl etely sol dered, which are to be transported in the opposite
transporting direction GI of the conponent placenent unit. The transport
runs 140-2 and 140-3, 5 shown underneath the automatic conponent placenent
machi nes 150-1, +2qaNd 150-3 and assigned to the khoghly
frequented,%PbPZéggéépe in parallel operation of theﬁgﬁggﬁg%?égggﬁponent
pl acenment nmachi nes WO 02/ 13589 PCT/ DE0OZ&02934 - 8 150-1, 150-2 and 150-3
by neans of the transfer devices 200-1, 200-2, 200-3 and 200-4, between

t he aut onat icompomepdisernt Hoaee mehtt heichi crmpdsents 1503 20T 188X BlY Fher ef or e,
the component, aaRAnts AUR NI Gih hay G hear, orovhdedori L shl chbelr
conmponents cannot be” transported continuously In the opposite transporting
di recti on GPPP@sditehetrpraappstingundinaotpoandi4®@f3 the t ReMBPBENSf t he

automatic CYTRQRERNP| @EEAENt FRCNIRES spb2Q- Irudd0120-25QmH ©Capsequently,
t he buffer-storage 10 of conponent suiﬁg;ts,lzo-R whi ch haVﬁgbeenngrOV|ded

with all5or S ofdfdineatdhporitt 2 ¥r1Dar EPYPBRERL onBr-BEEMG 50l der ed
i S necessar yadhitdees posbion b4 ahdt EStrBNepdr tasshgddd. dd the

t t 140-2 . 140-3 .0f th t ' t
mch nes. 15 TR0SL,! 5 2 kA 1562 SHARBA: ALt T LY olgh e

operation of the automatic component placement machines



the opposite transporting direction GI, i.e. at a point in tinme no
conmponent supports 110 not yet provided with all their conponents are
being transported in the main transporting direction HAT on the transport

runs 140-2 8 8 @y3 of the autonmatic conponent plpeppERylpessspes
150- 1, 150-% angqiéé-g, the buffer-stored conponent supﬂ%?tsF?ZO-R can be

transported over the transport runs -140-2 and 140-3 in the opposite
transporting direction GI. The transport runs 140-2 and_140.3 are 25
respecti vel $580Anedt8d 2t Gnehd et Ry MRATHRRE e tFaRsfer devices 200-1,

t200-2, Z?Q-QO@SQ,ZO‘?Q&Q& Q‘@][Oeﬁﬁr&ndt QQJOLQ}G}nSIF@E&eéﬂ e OpROShARic
ransporting direction of the conpgnent p]acenent _unit on.the
transport rGREPPESNS arkf A9V an "BEIRETged '%wllliédzﬂron}% e>one

traﬂsport rQﬁe%é@o%eLOdH&?dﬁdﬁﬁhdﬁﬁﬂﬁﬂpﬁdrtgLmﬁmﬂﬂﬁﬁhbmm hace beesa, since
a changeover__of .th transport.runs_140-2 a -3.L.sp .hle by_.means of
the transfeP & CESs 200 E 26&52, 5589§ anggﬁéégﬁgtgftegégggk su%gortion
of the transpantspoumsdl 0ot amgodsl 46013, tiiae dprassifter HeghepsrROng1l,

200-2, 200- 3;and., ;2004 MR%have additdonal hufderastorgse whbch iacrease
the efficiency of the conponent placenment unit still further. WO 02/ 13589
PCT/ DEO1/ 02838 area of the automatic component placement machines

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 HAT 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 versa, 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
200-4 may have additional buffer stores, which increase
the efficiency of the component placement unit still
further.



- 8a A schematic perspective view of the transfer device 200-3 according
to a preferred enbodi nent of the invention can be seen fromfigure 2. At a
nunber of 5.points, the transfer device 200-3 is facing transport runs
130-1,'130-%O ¥© Q233589 PCT/ DE01/ 02934 - 9 140-2 apdr}dRoB/0bosle
conponent plac nént unit and can, for.exanple by neans of transport
subruns 210 forned in the manner of -c8aveyor belts, accept the conponent
supports 110, 120 and 120-R transported by 5 the latter or deliver
conponent supports 110, 120 and 120-R to them By the transfer device
200- 3, trangpoLtnineid3Qserspdd0ive 1AQW2 and dHO- 3 rehisElarar gelicki ne with
one 10 anot her can be connected to one anot her by neans of tEangﬁort
subruns 21029073t h@CE I t Shspor tPF Ty o-%‘f‘b‘i‘gb‘?%‘}t 14852 &5H3 140-3
formed as pamdldnglicouddie baer sadr i ff@mt Eagaper 2.r unat thendmiaemsportt

subruns 210_af the transfer device 200-3,als9 run i a 5 the
sane di st an®& &5t %getEgapfgﬁgpof?”fﬁ%szqgoglfg Eﬁ%%ﬁ%ﬁt%gb?gggéd 140- 3.
The transporturgsuldkng 213 0ar2e di spl aceabl e vertically



and/ or horizontally, as indicated by the arrows in the 20 vertical and
hori zontal directions. This allows conponent supports 110, 120 and 120-R
transported.on the transport runs 130-1, 130-2, 140-2 and 140-3 to be

optional ly {rapsf to one of the transport runs g%p dro1282¢34 140-2
and 140- 3. %Ea?§/§5§§gsay the 25 conponent supports 11 ,7120 gr 120- R whi ch

are being transported to the transfer Hdevice 200-3 either in the main
transporting direction HT or in the opposite transporting direction GI can
be transfer 24@-Rr cdnd ha#t 0 -Br apEpditte r gampgpent IFpeemenp- Bndid 348- 3 on

whi ch 30 theynar eféfa%ff@ 9 | heQALO SN QthRIpRfe t Baprlhanspest runs
130-1, 130-2, 140-2 and 140-3 and continue to be transported on the

latter. AccoPHMEE tdNa Bhf t FEANEET | REMEFRNRY Phe RSt | BACSPRe B8
transfer unicbm@@eeadtmMsupsoresi iional 10 paerd deslo Vit it rankgtidreredst bye 250.

The buffer or 0 has_additional transport subruns 0 | ch S shown
in the figu bF(iﬂ %ﬁs%?agggﬁw 5 RS 'z%ﬂ?%?rﬁ?r&§$VoﬁmaftﬁnaD
02/ 13589 PCILDEB1L@28Bém. 9a respect to the transport runs 130-1, 130-2;
140-2 and 140-3. The additional transport subruns may additionally or
By the transfer device 200-3, transport runs 130-1,
130-2, 140-2 and 140-3 which are in 1line with one
10 another can be connected to one another by means of
transport subruns 210. In the case of transport runs
130-1, 130-2, 140-2 and 140-3 formed as parallel double
or multiple transport runs, the transport subruns 210
of the transfer device 200-3 also run in parallel at
15 the same distance apart as the transport runs 130-1,
130-2 or 140-2 and 140-3.

The transport subruns 210 are displaceable vertically
and/or horizontally, as indicated by the arrows in the

20 vertical 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
optionally 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 runs 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 additional
transport subruns 260 which, as shown in the figure,

are displaceable in the horizontal direction with



WO 02/ 13589 PCT/ DE01/02934 - 10 alternatively also be vertically

di spl aceable. This allows conponent supports 110, 120 or 120-R fromthe
transport runs 130-1, 130-2, 140-2 and 140-3 to be stored onto the

addi ti onal a ubruns 260 of the 5 buffer stor Ddosepsequent |y
di spl aced oh? gépgagagtransporting pat h toget her mﬁthﬁ$ﬁggggd?tional
transport subruns 260, the transport-s@Bruns 210 of the transfer unit
200- 3 being displaceable into the transporting path of the transport runs
130-1, 130- Zespect4C- ehe LFenspors thms al3dnhectir8n2betMekr? i A28 ne
transport rypg.-hs possibkbhe. |faReedolgl therhhapspert subituns 21Rayn the
transporting path of hhe transport runs 130-1, 130-2, 15 140-2 and 140-3
can be chan§€d15¢6P3d¥eCdgain 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 transporting path of the transport runs. 20 A
perspective schematic view and a schematic functional view of a portion of
a conponent placenment unit which has four autonatic component placenent
machi nes 150-1, 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




25 and 4. The conponent placenent unit is provided in the area of the
automati c conponent placenent machi nes 150- 1, 150-2, 150-3 and 150-4 with
two parallel transport runs 140-2 and 140-3. Seen in the main transporting

direction :_%ﬁ’i ﬁ&t/[a‘ﬁgi ort run 140-1 and 140-4 can be QQT?E%PE?%%L)/ seen

at the beg nd of the portion of the conponen acenent unit.
By neans of the transport runs 140-1 and-140-4, conponent supports 110,
120 and 120-R are transported fromor to other processing |ocations of the
conponent plkicereat iveilty, 3b5sdr tengedratcahdybedismiaceainte end Bhisgach

automati c en n Lne -1 5Q-.2, 0n3 Aand, -4 in
the main tr%%g%%%tf%aﬁgﬁggg?i%Hg§$QF% 5&625052%3g§% b%?/%EOIYOZQ%gg- 10a
transfer dedireaspostl, reoe- 213900 313%0%4 aAQ-20028d FepectiveP§y. By
means of t hetlyrams i@l AL a0 dna 2002 s 299 SsubBurRdO2do apd 206-5, a

L anster Of [SUIOneNl, Sunpotl 2 410, 120,10 07 R0 R EROLIOZ0 [ 18
at the begi riiamgpaad iead opaedch together with  the  additional
transport subruns 260, the transport subruns 210 of the
transfer unit 200-3 Dbeing displaceable into the
transporting path of the transport runs 130-1, 130-2,
10 140-2 and 140-3, so that a connection between in-line
transport runs is possible.

If need be, the transport subruns 210 in the
transporting path of the transport runs 130-1, 130-2,
15 140-2 and 140-3 can be changed over 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 transporting path of the transport runs.

20 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,
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
25 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
runs 140-2 and 140-3. Seen in the main transporting
direction HT, a transport run 140-1 and 140-4 can be
30 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
110, 120 and 120-R are transported from or to other
processing locations of the component placement unit.
35 Arranged at the beginning and end of each automatic
component placement machine 150-1, 150-2, 150-3 and
150-4 in the main transporting direction HT 1is a



aut omati c conponent placenent machi ne 150-1, 150-2, 150-3 and 150-4. In
the parallel operation of the 5 automatic conponent placenment nachines
150-1, 150-2, 150-3 and 150-4, at the two m ddl e automatic conponent

pl acenent hi ne -2 and 150-3 there nust in each ansport
run 140-2 gg&ﬁf%/§3§§ ilable for the further transpo??ﬁg?ﬁggzgggg%t
supports 120 already 10 provided w th T@oponents and a transport run 140-3
or 140-2 for the transport of conmponent supports 110 to be provided with
conmponent s. tAaridferf | devicat @datilc hohen0ptace@dft-4neekd né0958- 15 1,
seen in the naip 4ransperting direction HT, a transport run 140-2 or 140-3
is used for feeding conponent supports 110 whi ch have not been provi ded

Wi th conponents. The other transport run 140-3 or 140- 2 can be used

excl usivel y giprndfigs t bENHMY tt PingPe £0ARONERE DEpart s2d@02 R aboeady
provided with conpo en%s in the og&&site ran%gorting direc%ioglgﬁ. At the
| ast aut ematd®® eh? O pP ac B TAOSEER (RF 1SYP A R eefUPROYhE Adin
transportingatirection HT, one of 25 the transport runs 140-2 or 140-3 nust
be available for the transport of conponent supports 120 whi ch have

al ready been provided with conponents in the main transporting direction
HT. The other of the transport



runs 140-3 or 140-2 can be used exclusively for the 30 transport in the
opposite transporting direction GI. At the two m ddl e autonati c conponent
pl-acenent nachi nes 150-2 and 150-3, continuous use of one of the

transport r| So%%ﬁ@%a@”d 140-3 in the opposite 35 trapepppkbigodbsgcti on GI
.S not possible thout hindering the supply to the automati c conponent

pl acenent machi nes 150-3 or 150-4 fol-ldW rg in the main transporting
direction HT. For further inprovenment, WO 02/13589 PCT/DEO1/ 02934 buffer
stores 250 iamdwhiz®-Rhdscoppeathiesipsiovaan 12BeRparplbelt r KH8PEPPEE in t he

opposite !raneRoriidity ghgeqkbod GE call PBefihhehsSkaed Yot heaehore be
provided at the three mddle transfer devices 200-2, 5 200-3_and_200-4. WO
02/ 13589 PCRUbEMBEtGEI3Fompppenty PRAcErgRspofEchiRe of °Pné ni daP&2aut omati c

fonponent_ Rlsaceneghamacd nes 15?%2tﬁFd #39a3léue gp%r@@i@@ usfed thior
ransporting conponent support al ready _provi ded with coopanents or
for feedPng §°§§BBS s &gﬁcﬁ%?n rcﬂégﬂip%ﬁtHﬁ%gﬁﬁongggégrn t he
mai N transp@Ed-ngamtd res0ion BE, thecavse ralddidheacoapanent copbaoentnt

| ocati ons 0%fgg%ﬁgﬂé”ﬁﬁéﬁiHQQDQQ%UE and 150-3 there must in each

case be a transport run 140-2 or 140-3 available for
the further transport of component supports 120 already

10 provided with components and a transport run 140-3 or
140-2 for the transport of component supports 110 to be
provided with components.

At the first automatic component placement machine 150-
15 1, seen in the main transporting direction HT, a
transport run 140-2 or 140-3 1is used for feeding
component supports 110 which have not been provided
with components. The other transport run 140-3 or 140-
2 can be used exclusively for the transport of
20 component supports 120-R already provided with
components in the opposite transporting direction GT.

At the last automatic component placement machine 150-
4, seen in the main transporting direction HT, one of
25 the transport runs 140-2 or 140-3 must be available for
the transport of component supports 120 which have
already been provided with components in the main
transporting direction HT. The other of the transport
runs 140-3 or 140-2 can be used exclusively for the

30 transport in the opposite transporting direction GT.

At the two middle automatic component placement
machines 150-2 and 150-3, continuous use of one of the
transport runs 140-2 and 140-3 in the opposite
35 transporting direction GT 1is not possible without
hindering the supply to the automatic component
placement machines 150-3 or 150-4 following in the main

transporting direction HT. For further improvement,



pl acenent machi nes 150-3 and 150-4 are already occupied, each of the
transport runs 140-2 and 140-3 10 that are free at the autonatic conponent
ptacenent machi nes 150-2 and 150-3 can be used for the transport of
conmponent Z&#Bpg%t/%%g"? to be transported in the oppesybeoiyepeperting
-direction : nsequently, effective operation of the conponent pl acenent
unit 15 according to the preferred entdddi nent of the invention is possible
W t hout the processing at the processin | ocations being disrupted by the
transport i bufher sHorsist &30 alﬁlsr)‘d'rltqfhg’—gféﬁ r TP, SW@EV%BBE@'R

PCT/ DE01/ 02934 -1d3 RalfPorded Mbinl. #hdret bpgdsaket het oprEBLEOINGT a unit
for placing _.electrical _conponents Q_&corrponent sup ort%s'l %1%0 5 %20’
120-R), the HAECTHRR nGTa BRBr &% t P e HrithdEd ngeVoc 5PFEAS EE50°€ 160,
170, 180, 19Qbwidedi chic ardecotnees echilydlmpansanéfeone davirerse 200alsport
runs (13$, %é%)_ b n?t%rb§4of whi ch the conponent supports (110, 120,
120-R) are t?aﬁé&o ed’i'n a main transporting direction (HT), wth the
foll owi ng steps: transporting of conponent supports (110, 120)



over the transport run (130, 140) to the processing |locations (150, 160,
170, 180, 190) in 15 the main transporting direction (HT), processing the
conponent supports (110, 120) and/or the electrical conponents at the

processi ng %c%%i/g_gga(g,lSO, 160, 170, 180, 190), revepgplpgai/beask for a
certain tine, of 'the 20 main transporting direction ( of one or nore

of the transport runs (130, 140), wi thlfhe conponent supports (120-R)
bei ng transported from one processing |ocation (150, 160, 170, 180, 190)
to anot her PfoddssitiRnsRoatty one syt gy migdle oauliEpat 190FOMROPRBE opposi t e
transporti ng)@dide@eitOmadiihes 2153 BRIchoE®s3 Chabmdd oeimd Mudedt he
conponent Supports (120-R) being transported to the 3q rocessin
| ocations (S8, 166520FPETtiBE 190TPONTRE addtHPIatS he ﬁ@in ?iﬁﬁ?ggrting
direction (dhovdidedr wih treongmdrityy ior t hBooppbsedengr ansppohenyg

v 0 GTug 02 105, PCLIEUO%RN,. MocdonTR J 55 Sgasac! o o
transporting direction HT, because all the component
placement locations of the automatic component
placement machines 150-3 and 150-4 are already
occupied, each of the transport runs 140-2 and 140-3

10 that are free at the automatic component placement
machines 150-2 and 150-3 can be used for the transport
of component supports 120-R to be transported in the
opposite transporting direction GT. Consequently,
effective operation of the component placement unit

15 according to the preferred embodiment of the invention
is possible without the processing at the processing
locations being disrupted by the transport in the
opposite transporting direction GT.



transporting direction (HT) whether the transport run (130, 140) is free
for the transport in the 5 opposite transporting direction (GI). 4. The
net hod as clainmed in claims 1 to 3, the conponent supports (120-R) being
buf f er - st or the transporting in the opposit ting
direction ( )992?9$§g method as clainmed in claim4, t %ﬂ@%ﬁ%ﬁﬂ%ﬂ?i
supports (120-R) being transported indi¥idually in the opposite
transporting direction (GI) after the 15 buffer-storage. 6. A unit for
carryi ng oubPathatneihénsas clained in one of clains 1 to 5 wth a
plurality of processing |ocations (150, 160, 170, 180, 190) and 20 one or
nore transport runs (130, 140) characterized in that _the nfin,
transporting-di PedtStdPd HIST oft henePPE T Ao r PIr (s U480, FoFA051 R0 H e
Felec;iveLXSOreé@é&e%iEa& t%fﬁﬁﬁ%gﬂt§pem3téfﬁﬁbﬁé@ﬂ1@ﬂ@p&&F@rOCBSSi?g .
ocatio , , , , to . anot her_processin ocat i on: (150,
160, 178? 180, }ﬁge).%%p' el;ﬁhgasu%%ﬁinéavﬁﬂgclﬁlngi czﬁﬁaéte?erd I n
30 that a contrplourssicgupledatbonbe tIshsparao,r uigo, 180, 190),
which are connected by means of one or more

transport runs (130, 140), by means of which the
component supports (110, 120, 120-R) are
10 transported in a main transporting direction (HT),

with the following steps:

e transporting of component supports (110, 120)
over the transport run (130, 140) to the
processing locations (150, 160, 170, 180, 190) in

15 the main transporting direction (HT),

e processing the component supports (110, 120)
and/or the electrical components at the
processing locations (150, 160, 170, 180, 190),

e reversal, at least for a certain time, of the

20 main transporting direction (HT) of one or more
of the transport runs (130, 140), with the
component supports (120-R) being transported from
one processing location (150, 160, 170, 180, 190)
to another processing 1location (150, 160, 170,

25 180, 190) in the opposite transporting direction
(GT) .

2. The method as claimed in claim 1, the component

supports (120-R) being transported to the

30 processing locations (150, 160, 170, 180, 190) once

again in the main transporting direction (HT) after

the transporting in the opposite transporting
direction (GT).



(130, 140) and/or to the processing |ocations (150,

mhether‘thewbeﬁﬁriggagf the main transporting directp@f/hkll /68830
W ﬁout I'nmpai rment of the processing by the [

.carried out

) _ 160, 170, 180, 190) is
prOV|ded, fromwhich unit it can be checked on the basis of determ ned
i'nf ormati on.concerning the state of the transport 35 runs (130, 140)

processi

| ocations (150, 160, 170, 180, 190).-WDt02/13589 PCT/ DEO1/ 02934 -
The unit as clainmed in claim6 or 7, two or nore transport runs (130, 140)
and one or AvreTheamsfasressleds cedadred) bei AgapPovi 0, 2by ithi BR1EBnponent

supports (110, 12Rckid0- Rpediebe turnspaided-dnibet ween tégetramngpart runs
(130, 140), characterized in_that the main trans$orti@%bdgrection
o et o

the transfer JEVPREROESADY | FLLRFLeR vy r cRTS

processi ng | ocations 180,

t he

ng
15 8.

(HT) of

_ _ _ aRHRCThi t as
claimed in clai p8 ai3deasiooneist Faeepofdrr whe( 1863nspont ngrt htbegh t he

transfer

150, 160, ,170, 190
(200) betng arr SR8 lﬁ%g?Fé&ﬁPogﬁ&P rd&5ﬁﬁ§ﬁfgéégg§'the processi ng

| ocations (150, 15 160, 170, 180, 190).
4., The method as claimed in claims

1

devi ces

to 3, the

component  supports (120-R) being buffer-stored
before the transporting in the opposite
10 transporting direction (GT).

5. The method as claimed in claim 4,

the component

supports (120-R) being transported individually in

the opposite transporting direction
15 buffer-storage.

(GT)

after th

e

6. A unit for carrying out the method as claimed in

one of c¢laims 1 to 5, with a plurality of
processing locations (150, 160, 170, 180, 190) and
20 one or more transport runs (130, 140),

characterized in that
e the main transporting direction

transport runs (130, 140) can

(HT) of the

be

reversed for transport operations

25 processing location (150, 160, 170,

another processing location (150,
190) .

selectively

from one

180, 190) t
160,

170, 180

@

L

7. The unit as claimed in claim 6, characterized in

30 that a control unit coupled to the transport runs

35

(130, 140) and/or to the processing locations (150,
160, 170, 180, 190) is provided, from which unit it
can be checked on the Dbasis of determined
information concerning the state of the transport
runs (130, 140) whether the reversal of the main
transporting direction (HT) can be carried out

without impairment of the processing by the

processing locations (150, 160, 170, 180, 190).




10. The unit as clainmed in claim8 or 9, the transfer devices (200) having
buffer stores (250), in which processed and/ or unprocessed conponent
supports 20 (110, 120, 120-R) can be stored. 11. A transfer device (200)

for a cbnpo&gn?zg&gﬁgge(llounlt with at [east two trapé???ﬁo%?5§9§;30 140)

for conponent 120, 120-R) and a 25 plura processi ng
| ocati ons (150, 160, 170, 180, 190) -casBnected by neans of the transport
runs (130, 140) for the processing of component supports and/or

el ectrical @onpGhentwmitt hast cdadfmed disvi ckaip2@0)chavi nfwat deawerene

transport subr Ug L1030 i CIy S Deofl SRACHY s theak | ¥randker

hori zontal |y an l'east tenporarily in line the transport runs
(130, 140), chafg¥ieeszed20Ph tagHmaoPrydridsde ﬁEW/EﬁEf%bZ@QQPOPﬁEtnaln

transporting di eegboer s( HT)11ef, tmezotraimm)t Sd;lihﬁun}Se(Z&Q}mﬁﬁothedtransfer
devi ce §200) [ selectivelﬁ reversi bl e. 12. The tr aéfer §
claimed ?n cl ai MY char & Ferlz%ﬁﬁ??P?ﬁ%l tHE'S r ansféP ‘devi é ?200) has

a buffer store ch23@pcterizeld dih ecbrpmonent supports (110, 120,
e the main transporting direction (HT) of the

transfer devices (200) is selectively reversible.

10 9. The unit as claimed in claim 8, at least omne
transport run (130) running through the processing
locations (150, 160, 170, 180, 190) and the
transfer devices (200) being arranged upstream
and/or downstream of the processing locations (150,

15 160, 170, 180, 19%0).

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

20 (110, 120, 120-R) can be stored.

11. A transfer device (200) for a component placement
unit with at least two transport runs (130, 140)
for component supports (110, 120, 120-R) and a
25 plurality of processing locations (150, 160, 170,
180, 190) connected by means of the transport runs
(130, 140) for the processing of component supports
and/or electrical components, the transfer device
(200) having at least one transport subrun (210),
30 which can be displaced vertically and/or
horizontally and is at least temporarily in line
with the transport runs (130, 140), characterized
in that



120-R) can be stored. 10 13. The transfer device as clainmed in claim12,
characterized in that the buffer store (250) is formed as a horizontally
and/or vertically displaceable 15 transport subrun (260), which for
storing or gglegﬁggggconponent supports (110, 120, 1g@r/Hroipofé34east
tenmporarily inline wth the transport runs (130, 140). 20 14. The
transfer device as clainmed in clains-116to 13 for a conponent placenent
unit, in which the transport runs (130, 140) are in each case formed as a
plurality of pafrathel meanspsranspestingo, diremtian h &F)i xedf di 8R@nce from

one another, 25 ¢hanapheti z&ghihnd hatz1 dhhectr anaPotl asulFeinsaé?ife 260)
are formed as a nunber, corresponding to the plurality, of parallel

transport subruns (€990, 1566F1GA &NeéVeregﬁrFHERFrxed di stance from one
anot her, and 30 the parallel transport subruns (210, 260) are held on a
conmon suppor.t I ch _can di spl aced horizontal l.y and/or, vertically in
reIatiorTl:_’tollzhe\!‘ygfararlf%}ﬁ'ﬁﬁ’tﬁltﬁgzJe unse IS0, 1ﬁ5).cealmed I %1t £T

characterized in that

e the transfer device (200) has a buffer store
(250), in which component supports (110, 120,
120-R) can be stored.

10
13. The transfer device as claimed in claim 12,
characterized in that
e the buffer store (250) is formed as a
horizontally and/or vertically displaceable
15 transport subrun (260), which for storing or

delivering component supports (110, 120, 120-R)
is at 1least temporarily in line with the

transport runs (130, 140).

20 14. The transfer device as claimed in claims 11 to 13
for a component placement wunit, in which the
transport runs (130, 140) are in each case formed
as a plurality of parallel transport runs (130,
140) with a fixed distance from one another,

25 characterized in that
e the transport subruns (210, 260) are formed as a

number, corresponding to the plurality, of
parallel transport subruns (210, 260) which are
at the fixed distance from one another, and

30 e 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).



