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Met hod and device for displacing el ectronic conponents
ordered in a rectangul ar structure The present

w0 paweniizon relates to a nethod for placi ng on BCT/N&2006/050084

carrier electronic conponents ordered in a matrix
structure, conprising the steps of picking up a nunber
Metlivdind devicsfop didplachig iclectrbific E0bhon¥nts bfdieéd l rEengular
pIaC|ng the conponents on the flat carrier. The

% on also relates to a device for placing on a
flat carrier conponents ordered in a matrix structure,

&Eereln the . .devjce cong%&&e 13 deliv Y, t.abl. e on whi ch
RPIESALBYRaHenroles 18 1 O Placipg o1 4 HatSprigr liprgnic
P&fpdnkb@s orderedaBatfio ﬁmaﬁe tm@;sr_isﬂ@ ti skdpa bf ieltiig @Y a nber
V\?l ch the odu.cts must aaeij .an% at least o a
%ﬂ‘F&’BB?"ES eé"rf’e‘ﬁtﬂ‘er%‘?m’b?‘ﬂ’ﬁu Frad Baping e CRBPRRSH 9B fr Hat
take and pl aci ng a nunber of conponents ordered in a
matri x structure. Such a nethod usually, though not
exclusively, finds application in the production of
TaeinRanidl alkefetatesPbia devgoetfigilacingroncilat ¢ander sampaons udted in

under Q dlffe ent .processes whi ch.take, .pl ac
e ot SRk oR RGeS e TR BB R B s st
bempdnaﬁts pe lptaedl in atnvmrsumbta&epqsimmg mieng fot bitionisg a flat

Standar e t carrjers are ual | used. f.or this
et prodlon B b P L TR ond s siShen:
@[oﬁﬁlg %P iffo6 thd dellivery Sablisdnd playingl @ himdedi of dunpoadntederafin a
el ectroni c conponents in a rectangular structure, but
il *correct nunbers, with the correct pitch or
in the correct orientation. The flat carriers on which

'S €GP, SR Dast BT BES  HE Bppber i pffucooR ot

"délﬁiﬁbrﬂmetaﬁl Buriigshatit ﬁr&ﬁmh&ﬂb‘émidoﬁducw undengs difRrenhpromves

als e fornmed. by conveyor whi ch rans t he
gl L e R R L
ttﬁmtpbﬁecf bW ceniiese mbaemtamgns Sahdamizedmreamwmy osually
ulfil a arr ction. during the transport.
6t Brbuiper B & Moo B HoWykT e betsln SRR
didllidllly delpletuhi B@cl&ﬁ of élecueiue componktts hanpamgnlasstruatet, b not
Blgﬁlptggr:t[{%?um ers, thh the r?e%% gltéh%ﬂn ec?orrect%Lrjﬁn ation. €Y Or

The flat carriers on which the components are placed are usually formed by flat plates,

wherein these plates can then slide into displaceable cassettes.

The flat carriers can however also be formed by conveyor belts which transport the
electronic components from the one processing station to the following processing
station. The conveyor belts fulfil a carrying function during the transport. Such
conveyor belts will generally be at a standstill during placing of the electronic
components, and so the term ‘carrier’ appears justified. Such conveyor belts must

therefore be deemed as falling within the term ‘flat carrier’.
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therefore be deened as falling within the term'flat
carrier'.The object of the invention is to provide

wore@ad12viit h whi ch nunbers, pitch or orientati oPCDNL2006/050084

groups of electronic conponents, and particularly,
t hough not excl usively, sem conductor products, can be
mbbg‘,dceaftheﬁhv&mbis ecprovide medis Nt Gvhich niabdérs {giteh or

Qne S are ced initi on.a. positionin abl e
ek SRRy PE@@ OFg °°'5?P&e$ﬁ3¥d9 lptA %1 welY,
@ﬁu&tdﬁ&ud&ﬁ%i’ddhﬁﬂlcﬁkgbdﬁ&iiﬁedare subsequent |y pi cked up

again before they are placed on the flat carrier. This
object is |likew se achieved in that the device further

Thisphjes Gﬁzche‘ﬂﬂﬁ? thiathé @ﬁoﬁégit@re ladla&dtixhﬁzmytda& paitibfifSihble
e, t.ran t t is adapted .to transpaqrt

ik e Rekedip i ik g spPoadey placs on 115 ROREORBRIEIE 81 ng

subldgecmly ghicked Gy apambefote théicare plagedoa eFlat el he

positioning table to a flat carrier placed on the

positioni ng neans. The di spl acenent of the groups of

Thie slbjmliu lmewtsfaﬁﬂmd Bc% B tha tﬁg\ﬂevﬁ RiBer C6APHRS a bbioning table,

of nodi jvers roperties,

R e o e B Bis AT AR o S<Bmoat e

ddiveny dibhoto tie: msihbmﬁg taElH’ﬁlitﬁﬂo Imﬁﬁport&te chfpsdengBOmal i ty
tected during the stay

f.th I
Bioions G ATAL @i ol el nob GRSt o For i s

pur pose visual detecting neans are arranged for t he

e of detecting c onents present an
BAE AR Ry OFlE Bl P BB et IR bys s cifatsntes or
pabibiling ofinnglifping divelse ptépérﬁcst €0k esSnunibeisitf c@thsapnt§) ftheir pitch
cogﬁonents such as the absence of conponents in the

hon- conpliance with visually detectable
qual ity criteria. Poessibly determ ned differences can

e R e e

daeqwdjdaﬁn@he &ﬁ}?bﬂh@b@ﬁ;ﬁdem pdwmoﬁmg nalbleommgs a’pbse,
in.the positioni or at ed

YR i P i ge e mipeess ol g ot iereen g

the pbditonpeabile. dmisl’eglbb(ﬁhbﬁ provides nrieths @ox‘:‘detﬁlﬂhﬁlrﬁ lp?ssnble
verreasr tecting the ity of the

e b Bt ot Do meh -t tpid bammbnsis i i ne

plooRer hgn-@ﬁnpﬁalg:emifﬁ vtsﬁallmmwﬁall yBalifucriterisS Bassibly deRrmined

is attr ive t dlv?{gethe

Rebies in dnSebafte Hestooyd efnortBe 0 ibeos. A 1 rst

opti on

The visual detecting means preferably comprise a camera placed above the positioning
table, wherein the positioning table is perforated, and wherein illuminating means are
placed on the underside of the positioning table. This is a simple but effective measure

for detecting the quality of the group of electronic components.

Because more than one property of a group of components must usually be modified, it
is attractive to divide these moadifications between the two transport steps. A first option
provides the measure that during at least one of the transporting operations of the

components at least their relative position is changed.
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provi des the neasure that during at |east one of the
transporting operations of the conponents at | east

wWo b@er127@¢1 at i ve position is changed. One of t hePCT/NL2006/050084

possibilities for changing & property is to change the

pitch between the conponents. This results in the

ORASUREpdsfiBititichibi dheingingd d §r§1§ert§ A0 SRAEE 1R Pit &Rﬁ&@& t he
c ange

mut ual ‘di st ance between the conponents is
fonipopents. Thig Fosplfs in heqmaeapnse wéta@arl%a ﬁwatrarapomwra@mthgf

il iR Bérhve i ROTRIdndus 18 AR b fref 0366, LG Wbl

di stance between the conponents in a first direction.
that 3 Jeaet ong of tho\angeort dlemantstieadapigd forrhawge e mthal distanen
bliRedNihd RnplhetsAn§ fir @hia6H the conponents in the
second dlrectlon can be changed during the second
transporting operation. For this purpose at |east one

of orddi® éﬂa@%éstﬁ@lbﬁch@ﬂx &%ﬂmﬂe@n@dﬁ@ tiftthal Asiedte BeReld e

mut ual dj st ance bet ween the conponents in a second
EmROBENtHYH thesceandidiection P@e‘??c?b flyripg ghe seppnd frapspprting
ek Rioh. KR thiTkpoRe HAEd:E5k oﬂh@@rhﬁk?ot%leﬁl&ﬁs £ 38dpteRio EARge

8’§oup of conponents 1s preferably rotated during at
awabﬁéta% betwieen the gempeanentnig agpeond direstion expepding
bérpdraRaktly 61 BEBRL ditedtitd, ef erably provided for this

pur pose wth engagi ng el enents, the engaging el enents
are arranged on supports ext endi ng nutual ly parall el

?&(11 doftEct PIABIAL bh ﬁle%ﬁﬁlef‘ﬂb’ glbsof cBm?Qﬁen Ii§ fei'ag r@fateﬁ Bfiing

di stance between the conponents an e

aldenst gng of the trapsporing epprﬁwas Fh@ﬂwmﬂlm% i m#femm P{W@S@)
&r aﬁ@,&ﬁ%&@%ﬁ enéa@ﬁxg @léfH@ﬁtE tﬁe‘eng 8 dACArralp QA OF

batch can |ikew se differ fromthe nunber of
SupRpEYREfending ARtualiy Baralisband thaspearts At taqvable dnibe Hispotionef;
R IaSstaRey ﬁé@ﬁe%ntt}{éecofn%&ﬂfs't&ﬁh cﬁ’x&@éﬂ des the neasure that

- the nunber of conponent$ transported in ‘the first

transporting operation is different fromthe nunber of

GPLB0R B e %j'i 58 felofiEntstidhloP the ?’hﬁﬁ JEERPIndri 2 AR ABbé 09
operation. The positioning tab erein acts as a

BRMACBENTS Pas groyp PF baidhan likeenigpatitier fioen theppeler of components that

SRR RaRSrtdd AR et $dr thit Jub}Bse ¢ thé ﬁlfve@eg pfobﬂesc'fﬁg Ridskure
transpo in operatl on renmni ns behi nd

ghatthe punber of qomporentsiraasnortedsia thedfirsl q@mpgrtwgwp@mqwg digferent
%ﬁ@ﬁa@%ﬁb@%ﬂc@mﬁ?&gﬁﬁﬁﬁ%a < e sdcbAFRRS it a)ex%a

E@;‘at i on. \Wen mponent s reane
Thepqsitioning tshlehgreinastsas p huffgrethe éréfswace between the mumber of

components transported in the first and the second transporting operation remains
behind on the positioning table, and these remaining components are transported in a

subsequent second transporting operation.

When the number of components removed from the positioning table in the second
transporting operation is smaller than the number of components placed on the
positioning table in the first transporting operation, the difference will remain behind on
the positioning table. At least some of these remaining components are removed during
the subsequent second transporting operation together with some of the components

arranged during the intervening first transporting operation. This process is repeated
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transporting operation is smaller than the nunber of
conponents placed on the positioning table in the

wo poostiiznansporti ng operation, the difference MMT/NL2006/050084

remai n behind on the positioning table. At |east sone
of these remai ning conponents are renoved during the
wntbSEfpian tonfRaaRchave BeaRoNdied on ﬂﬁ%ﬁﬁéx@ﬂ%’c&ﬁlgﬁid&ﬂ& oWitib
sone.of the conpanents arranged during the interyvening
PSRV FopRL FURPYTBE SRSEISR] HIOUe IaterFRpg 8t wapsporting

dpeRea. edsRdweveralfolpossidor e MRABA BF SonkiRMetPRABved during the
coll ected on the posjtioning table to cany out :

two
SEER0E frauiporiing apegign ¢ D BIFRN thian dhediyabst of PRt deliversd
dufih € theé Fiddt Rensbortifig ofekAiof. PN firdGraafRftm iopdatidnk mu$t then be
$omver egl sp possihle for, the nunmber of conponents
SRS BFIRHG SePrRd SaRpRIng PREFAIOB LA BrPeEpREIedt i on to be
greater than the nunber of conponents delivered during
the first transporting operation. Two first
In oo osoptrl &lwgﬁ% thsrheespipe of ¢ eruppopent fs preferaply detgsterd

daﬁhg iR vsus A6 fbnlof BRSBMpdrieMNs ath) Ghad Aéhcs RlielBnined, the
erfornmed. I.n gorder to control this nethod, the

e iscamested duping s sabsaquent tansporting apsrajiondiisameasurg ismeh g

SulapplicdbR!to e laBsieidedtriBéd sithRioas) MPARICHEHLS ndfiBer of&@hponents
absence i s determ ne apsence i s corrected during

t he
sypRlisd Lo the epsttionjng iffprg g‘%‘ﬁ’éer‘&l“?bSthrqfﬂ?‘éedﬁ%’ﬁg‘m"%ts’ibgt
Atin SilatomRitleteCcBRIpEncnf abd HRisAROUR t61@BGFor REHe Prolikb&bh ONS,
i n which the nunber egf conmponents supplied to the
pecest grovhen ey s remeyed dus te r4i¢cHARt he nunber of renoved
conmponents, but also in situations where conponents

are mssing due to an error i.n the production process
For thgrodminigtativegoptrol b the depcessdt isgecprmisaded dhat the spmpeygnts are

- @nlpkd H&Mg@ﬁé WRalCRBCH of¥lle doRBoRbRC B funétionican after all be

recommended, .t hat the conponents are. counted during the
rppdily dptegratpdingo thechspk for prepsgp bR Pesitioniig dableynct i on can
after all be readily integrated into the chieck for

ﬁ{esence on the posi.tioni ngwt able. There are a nunber.

eresE & PRier i RosSIpilHes for ropFve s igraasrortelraset witkeing nent

Mbifiy b he @ﬁé&'ﬁin}g edemehts tr s G, ThERRMors hdve found Nl €
irectign. The inventors have found that the .
BERPEEiPR Wheroin et leashongroufes sasving rlemst eap be dryspiyg drive

QRAEBtwEAN rhifacRl pYSiortind 8n Ekténded FYsRISR Hnd BREVERTing

retracted position and an extended position, and ot her
emanis aycaanested by ¢ iy and el sernegtipniy thy opfercappmeislsment,
1S NS BCdnl ePfactive aﬁd‘x@laﬁ?@lﬁﬁmﬁf@%ﬁ%ﬁ&g el ement, results in

an effective and relatively sinple solution.

For application in the invention the position of the carrying elements need only be
defined during the pick-up process and the setting-down process. This provides the
option of applying a construction wherein only these requirements are met. A
construction wherein in the retracted position the carrying elements are in mutual
contact and in the extended position the carrying elements are each in contact with a

stop meets this requirement.
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For application in the invention the position of the
carrying el enents need only be defined during the

w@r@kAw1process and the setting-down process. PATNE2006/050084

provi des the option of appl¥ing a construction wherein
only these requirenents are net. A construction
mia @bdie Ronstuétion ré@trésahtve@ of the iotife D¢ty ing eaiehtyir O rying

SrorE, eGPy Hiaf RGRT esdP & opath S R fement

iednhedtedHyQlever &i ascrankios disedyiriable ifertatibfie above
construction requires driving of the outer carrying

el enment or carrying elenents. A particularly sinple
At alsetmatvam theadovesdudidated wblstrudtioe mmbtamcadmn thic Rgyrieds aree nt

& GOPRES Sy WP O POl TRt 1
reqrixs$ higledr istouctural suinﬂmdmmmm&y in hepecmfltheewmrmy@f drcliges,
bﬁlg#a%lthe d V& ha@ha‘fﬁl be o?vgrg el Qonstﬁlcglor?i%v h is oa]ﬁlxe u%r{aagest

t1on, S cons ruction requires
mipamilae pisticutalytwhen therdeyicd emccrrémg) ecthe m&erttioa nmstrhersmm}oledbr
age that it can be of
aﬁﬁ(’%&?@%g%s‘{&?%%%ggcquvﬁﬁ%:h is of the greatest
I mportance particularly when the device according to

ftﬁ%b&%"ﬁ%&%?e B aceﬁfoé‘cﬂhﬁ e pifth og&%'c xaan%ﬁ{H@ leaﬁQgg

e aval ove SCri
the) piuﬂlioﬁﬂalcanrryrsmélatcmmgio mqmgweinpmswh Tf enuble cloogipp nEthe s

é@éh ﬁ'@q‘ﬁg& néx&‘ﬁ nR& Ltﬁ%?vn% i gﬁ‘@as? rdf ﬁ{eﬁmﬁﬁoﬁteﬁﬁxeﬂt@ ky to

0 ena anglng e pitch in
Mehdadrfmnmhmnmahonzsntdta’mact ive if at |east one of
the transport elenents is suspended for rotation on a
hori zontal axis. In the case of devices where only a
Idlabenaset of devices wheteconlyfa m@dmﬁécm sutemfsompﬂrmts pasdebssed,

%Pee%s%dai{ 1\‘/5\%&;% t‘iw)é‘?o g‘épt aUﬁ 1&fan g% t%z@ﬂ‘&%ﬁ@tﬁd to

ranspor t t e Co
ttramsndnréh@mnon@m tnghetmbmem%table k¢ welbasffrapnthe nesltwnmg table.

PRIVt %&?uﬁﬁgh B rofoln SEIRY. néeo"ﬁt &findnt R CLsb A1 f?efr?] the

rotati on trans ort e IS essentl a
tranepart elgmegpbmpst aftenalibe ablg tnt perfbmes pitgh|chinge glidreatelp in both

@%Etfxc% T & nBwk e %Bfl‘fg&sxﬁiett@ 1@& ¥r uQFEspGrt@ efn%ﬁt& 1 8NGhe

i's however pOSSI make
'Eraﬁhpﬁﬂmﬂ@lﬁﬁﬁnts i.e. one for each of the tmo
pat hs. Irrespective of the nunber of elenents, it is

recommended that the at | east one transport
Irrespective of the number of ¢lements, it is recommended that the at least one transport

element is drivable in horizontal direction by a linear eleciric motor. The linear electric
motor does after all provide the advantage of an extremely precise controllability in

combination with a simple construction. Other types of drive mechanism are however
not precluded.

As will be apparent from the foregoing, the transport elements must usually transport
differing numbers of components. It is then attractive when at least one of the transport

elements is adapted to transport a controllable number of components.
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elenment is drivable in horizontal direction by a
linear electric notor. The linear electric notor does

wa@bkaenizmhi provi de the advantage of an extrenmeP@T/NL2006/050084

precise controllability in €onbination with a sinple
construction O her types of drive nechanismare

MARFpoBOSE B opthiizitk e WRIARRRESHE abvieuts t he

for%gm ng, the transport el ements nust usuaII
prefsBly drevider vt capire] dries anddhe copiplalauiae is. prferhly ¢ hen

@nhécRald e viMiA ReRétingABite M0 % At trhldBort E130ER %tmeeéue;sma&fs
is adapted to transport_a contrqll abl e nunber

eesHpAe the 8umbfr of PROAYET A B BHBPOEEnt r ol | i ng and
optim zing the vvhol e process, the device is preferably
ovided with a evi.ce, and the, control device
fhe HS?S&‘P‘é‘PVéB‘I“&P‘@H ’éateg Bergipkelay %TQFE ma-ha*étaﬁ“@e
aehplagy énkwdﬁﬁea&%n@m 1th£f6MWm§ ﬁguréshaeﬂamr pos e of
ont ol i ng .t he nunber tstogg‘ nsport ed.
LF‘&’?@ °‘P"H&?Bﬁ?‘?’8’ﬁ°%el"?e Y}i‘:‘? et 8? BB
ﬂguxé be dxokentatio perbretivitalll Ivmwt@altfaﬂspex eRpkataycording to the
enbodi ments shown in the follow ng figures. Herein:
PVERHPR 1 shows a schematic perspective view of a

ﬁ@\lﬁb & aa@ﬁsersebm@altvgv\xdfgn UFpéEpHrt ¥ trahdpgt Iélénﬁntl; s a
chepati C erspecti ye et al tra ort
Bun Ao SeBey P ol S e Pt s oo fmen TS Blsbar

elems:s~sect|onal vi ew of an upper part of a transport

LTINS FNE R WO VR AT -

fniugure 5 |s a perspective view of a transport el ement
gccordl n

EiTE o Fepy e FJe0 oL Pt of g ranspoit el sfafyp fefhe .

. el enent shovvn in figure 5. Shown in figure 1is a

vi ce whi desi at d as whi ch
SEorati St d s o e e S1BR0H Fiel oot e i Mo flich 0
@ﬁﬁble firfafispSrtihg Cha aﬁnaerdeemﬁhmnmm wchas senficanuctor

have un rocessin he, devi ce i
R R T S L B S S
tiblel Marvehidohppreasding processdetives domp_anehts(ﬁcﬂd@ﬁd iR rectangular
g%% IPE %Tg;% 5\9 \éf ?ci%g{;ilél?rsta&%ém%mgt%l né" a Qaprrsler tab c 19
which carriers 3 can be placed. Carrier table 6 is movable in horizontal and vertical
direction to enable placing of the loaded carriers into a carrier carriage 7. Such carrier
carriages 7 are usual in the manufacture of electronic components for transi)orting the

components 2 placed on carriers 3.

The device is provided with a linear electric motor 8 which extends in lengthwise
direction and on which two transport elements 9A, 9B are mounted. The linear electric
motor is further provided with a guide for guiding the horizontal movement of the
transport elements and supporting the transport elements. Lefi-hand transport element
9A is herein adapted to transport the components from delivery table 4 to positioning
table 5, and the right-hand transport element is adapted to transport the components
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which carriers 3 can be placed. Carrier table 6 is
nmovabl e in horizontal and vertical direction to enable

w@b@eiinyinf the | oaded carriers into a carri er PCENLR2RGO50084

7. Such carrier carriages 77are usual in the
manuf acture of electronic conponents for transporting

#&I8 pEARRIGIMSS B RHREE Ut 19 RoweVer podiiBle & mAikQselord ipld S
prow ded with a linear electric notor 8 which extends

franspost Rlemant 0abeth fwelionsn and on which two transport
el ements 9A, 9B are nounted. The linear electric notor
is further provided with a guide for guidin

th ;
A1z A0S PORSPEIEIADIGT 5 BIEER A9\ G dteotE dirsAREonsHl present

é&itﬁ@ia&stﬁd&i&gtdb?e AN 1R RABFcE isinA AR ufider b@sﬁt‘ionhfgrtéblé 5 gRsport
eI enent 9Ais herein adapted. to trans

HegHS comronerieen e pudepsige iporderity mﬁ%%?ettb%?ﬂﬂﬁgst pEBf e
ﬁnaga aaedtéaqayrﬂleg:fahreﬁaéﬁd 1d fadiiGRPetec@In®TEetprdséncad 6 A¢UngBndnts
fransport the conponentsfrom positioning table 5 to

arrier 3. It is however possible to nake use of a

Al tﬁﬂép%rtkfeﬁﬁﬁtﬂ@ﬁiomﬁ'lﬁﬂ?ﬁfmd‘tm flapiel2, frtansgou@mnw doaipgiesd

above p03| ti onl ng t abl carrer 10 for. ectl n,
PSR ST it FamB e T e SGUPOR A T et yieh
hﬂlolﬁzme tﬁﬁ?& ﬁ&aﬁt ﬁecﬁid tﬁét@ﬁ&jalbﬁgiﬂé nmseh mmagrdm hecasfociatet
illum natin e co nts on the erside.in

05 PR L1 e ARger e PR PR AL B SRIpRstt cltens -1 fre

PREGRE enbdindrdlohREpdri 1ds etk 4 rtical axishelaﬁ)\reets appEEparf
conponent s

2. . At t h
TP TRpEt poes 4 5 et b P o] Wi anY b flapdeBds o,
gﬁwz t g diaidnts1s whidhCie dash ﬁ@ﬂﬂﬁtﬁﬁdamaﬂﬁﬂﬁ&taﬁhg lelememsport
0. a e |line

atreneed on i peferiite 3 g Shaieh in TR iRse K o1 drbis YR, o

talaﬂneﬁS $98rke alovsbl@utardGersely df;maf lor[mmnﬂl@nrbaloa lfdrah'egnmbose of
under e .u art .11 of . tr ort e In the
Sbaan e qlsBBr heRfeh diranSisineleRERRE o Sodf Beusy ) 0
vertical axis relative to upper part 11. Lovver part 14
e transport el enent th_an
et b Ry erip e Bttt B SR of s eieRleRtnd
Wpbét pan 1abdsxapnses‘ a kougiagil Nin \ﬁhﬂimmbsarmgs thage dmmged ehallow

Sty e B AR T BP0 ael ° Mehtiuias O SypaRuR

| epnépoeticadentls meoitedon Bush 19 for mouenms in mfncm_uhheéqann g

G ngta AN S5l 87 Do 1518 HBRAR s 27 LEWRER the 1o pid S0
transport element is fixed. Thus arranged above annular piston 21 is a chamber 22
which, connected to a controllable source of compressed air, controls the height of
lower part 14 of the transport element. An electric motor (not shown) is arranged on the
outside of housing 17 for driving central shaft 20 in rotation, and thereby the lower parst
of the transport element. Finally, a number of connections for compressed air are
arranged to enable control of a number of functions in the lower part of the transport
element.

Figure 4 shows a first exemplary embodiment of a lower part 14 of a transport element.

Lower part 14 comprises a frame of which only two walls 25A and 25B are shown in
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Figure 3 shows a cross-sectional view of the upper
part 11 of the transport elenent. Upper part 11

wa@oempAizes a housing 17 in which two bearings RSI/ALZ06/050084

arranged. A hollow bush 19 &ith a central shaft 20 is
nounted rotatably in bearings 18. The |l ower part 14 of

the Qralwig) smwmclefraﬁeilatcomﬁct&?w I&ExﬁﬁlAﬂﬁﬁ ko szg pﬂe%nfaeéd rotation
n verti.ca irecgtiaon, Aryanged aroun
BBV qPsee 26, Batranasd P the drane fardsiping  dise A7 9 reiakion dkoetber afe
bmvarsmﬁzs ar® hrrdniged infdaso 2P.his dﬁve a&ide ié ﬁrre]fe;%gdad% Zéwm% be -
r.ranged a is ac er ic
3 gfwnf:%lyaal@na%%gfqrprseo VT‘ U8 nQPTeS g‘lﬁ’ﬁﬁi essed air,
controls the height of |ower part 14 of the transport
. el ect tor .(not shown arranged on
A Btk an oS Eish afantid 1o idsatying pagbnse T2 S cngane; 20
elemems b6 blmd ﬂ&[’éﬂmt Nﬁi_ﬂr@b?/cl)ﬂ dach dfaketarpinglelefients N6 i tls apin 29
or i na ections
bR eRRlds el o e B0 ¥ B T b aop SRR st 5t 27,
antgisy 200bgethen oith msdﬁklgn éﬂ%bftd marrmgacsthtlldnfofﬁiae 27 t(ljl_a la‘ﬁfk[gt
4 shows a first exe ary .enmpodi ne
B P oy o St o o SISV R Poes L e
$ifuated mrﬂmcmoﬂamamdmtrmu @bsitdonl i %h m&uﬁ c?mj'ihgelaﬁéiusaw@re
ra a i C ane i
SR slat Rt s Do s Yo hesiha leBRs 1B veon,
detlvaied teeas of ﬁndumaﬁds dsrﬂm(g m Ibhrer ]fa['taalﬁﬂleftmnspdft ielemmg a
g};ﬂllnrotat bﬁﬁ!{n {.‘i E%&
SFEANG A FRnRSE R e p§°“6‘} ‘\/8"“&8 fog F §°"8‘P ) a"b‘ﬁ%ﬁmg
alémpnte.d to be driven pneunatically, although other
types -of drive are not precluded. Walls 25A and 25B

. are each adapted to guide carrying elenents 15 and

Shou iy figyres|Sawd f fissanlsfbodimertoh b renspon ele»ﬁent ahgeeth canrymgch

 BlmbiEAS SREMAATe AR Budlr The Byl it Whes P T30 %ee

emhmbﬁnegte&by mean ofla keer3TAa31B qaspeenvzfy tb aget hkwhich ishirivhise
f d f
IR PGPt e G L AR deufiy B0 o ionk 1 e bt
papiddifarnptation whaipréferably pi;ﬂumgn@lﬂg ﬂﬁvdnsno’tb'r 2@rae irsthé pratiegs
(oA RGN Shie PR o A 2 bERRER L By "
kdrryiig qlomantsald acaxtaclh medtddao a evigi3g, B3P ehmotvelcexididing &
tdvat f The Lo
UG B By RAE o BRIl ErPEPeh 3P SO E e
aarryingrdemanfs I5nieivatd¢ indhcsamea dirtqtlomﬂ‘héserremmmhg odrryidg dldneents
&5 gx%gxlmggy co-displaced during the movement of outer carrying elements 15A, 15B.

Because the connection between the directly driven carrying elements 15A and 15B isa
connection controlled only by friction, stops are necessary at the extreme positions in
order to determine the end position of the indirectly driven carrying elements 15. It is
pointed out here that the position of the indirectly driven carrying elements 15 is not
precisely defined during the movement. At the end position wherein carrying elements
15 lie closest together the end position is defined in that carrying elements 15 are moved

against each other.
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el ements. Show in figures 5 and 6 is an enbodi nent of
a transport elenent wherein carrying elenents 15 are

waleeéam7in al ternative manner. The outer carryP@LNL2006/050084

el ements 15A, 15B are each onnected by neans of a
| ever 3 1A, 31B respectively to a disc 32 which is

At Y 8fbreexiréng ﬁisﬁioh %e:%ﬁd:a&ﬁhg Ele:ﬁé}h':i 5 Lt ﬁﬁ&\% %ﬁ&&@e&ﬁ

formed by a crank here coup
ptherag stemis foymed By %Heemab?vfwlfﬁeé mﬁaiitiwﬂl %ﬂ qi med@\nerm ofthe

fdshdit élé]fenpixﬁ\ﬁr&ﬁéedm% contbC TRYE RLIIERIL %(ﬂeﬂﬂgs 35

el enents are rotati on of disc 32.

arEanged theyeia Ia@nfb?]‘b’% mfgu@r% Theyend pegitioneficach of ghedndirsgthyzdiven

SPingRERRAL 1Y 8 déﬁﬁé&ﬁﬁfb@y‘%&esip@ct&@ﬁe;?’sd’ SiIpkRhg 9.
novenent. These rods are each cou by a pin-hole

connection to the carrying elenents 15 drivable in the

RSB0 deSsifbe®BovicEREHDIELIOPINE bitPose dF piEkiRguSbledmdRAicS 15
are hereby co-di splaced during the novenent of outer

EROPeiCOming TR & Proggesing mpchings such aBseHCONHYART FEQdNEIR Which

heldvmend iheddlrinfifel pXtte, OHRANEHE Edfhﬁwe&é ﬁm&ﬁu@ﬁek%naad
éFB is_ a connect%on control l ed on] by friction, stops

gkipgthe capapents for preseags $ud pyal gzsgrm 45 the commomRt o
SR @ o0 flghek BehsPoYE FRLMistpufdscthe Edithohdifl 4 ﬁscteti Yn délivéBitable

rrying e] enents 15. ted out here that the
é@ e peessing pRehing e Pléim @mﬂwn tRsPpefegier) % haplacet
b pddRionial e®leIR ITHe sikhibe@dertie tdighohbies ém\hemme chatiged A&

nd posit wherein carrying.elements 15 lie cl osest
?’E?@@‘(q‘f%?“ Q“aghee%’i%}‘p&%?‘f‘i’@ﬁx BYHEY in that carrying

el enents 15 are noved agai nst each other. At the other
n wherei.n.carrying elenments 15 are
it e i bPelRasesH O ahlY 5ol Fespponeis Bt ROBIGy oY
R TDfr ﬁ@seﬁb@ﬁﬁ@pnéhaﬂy for d@h‘f}afl‘he gﬁedttm‘e ih@ig\ﬁbkdﬂalbt
a ste ‘
S al’?@t(‘—}"&e‘t 'ﬁgr ein
%rgp(ﬁabﬁmmald%o b @mge@urﬂ@mWIapaﬁdnt lpeaier@m(yj ﬂ%dlrf egtﬁont he
indire iven cartyin enent s is ine re
st afdas tpE e 1 ik G g elschanere & 5epn of e
grep of agostawiicalsd soseiplp) i ed for the purpose of picking
up el ectronic conponents com ng froma processing

machi ne, such as sem conduct or products which are
Thd plychigest ﬂuerbompd@etn&rdmpaﬁdor@@t thislé § prooiddethe Agthbdption of

onponent.s i n chec he .
(8B RBAY B pEogPEt heEind D afrpedie By L tfoptber
terpmbaof Sonffoneénts placed on the delivery table by the processing machine is not

equal to the number of components placed on the carrier.

It will be apparent that diverse variations of the constructions shown here can be applied

without departing from the invention.
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carrier for further transport. For this purpose the
conponents 4 placed on delivery table 2 by the

w@er@easxing nmachi ne are picked up by the firstPCT/NL2006/050084

transport el ement 9A and pliaced on positioning table
5. The pitch between the conponents can herein be
Chidmged in a first direction and the group of
conmponents can be rotated. Once they have been pl aced
on positioning table 5, the conponents are nonitored
by caviehal HOplhong Erafia noderaidiragit¢ compmhéngs droeredfinal i ty.

S 2 . icked up by the second '
%?tg“né‘gaor?&g‘[e}éi%‘g{”@%ﬁgf“@f"g‘é‘éa‘“%%fgarri er 3. The pitch
bpitkiagwp 4 menteoofrompodestsoateredlis ambeixahractgrerhndur i ng t hi s

dj 9: g‘ﬁ g@gg ly in a direction transversely
g¢l§t gl r cdtnFIg{]gtlrtﬁgﬂ icc#ephe pitch was initially
ciaeagtyeized ip\thabthe téngponedts ark plagpddnifiallyf oncpusitinsing ebleaftal so

L T i nent.s..on _posi tioning
BBl up ol o8t A6 L8l el SRRSO R Bl
sibsdoently fpickedmypageintte fopetheyate placedive theddat tarderi ng t abl e
in the situation where the nunber of components pl aced
on the delivery table by the processing nachine is not

dqualMethod dselairaedia claiph 1.cbmpaserenad & thitatkeast ome quality of the

Ler g bJ . ' ariatiqps
GPon compbnchls o iR PRRAIE et AL o) SRS SbBR RS
pespioningtabld. r om t he i nvention.d ains 1. Method for
placing on a flat carrier electronic conponents
ordered in a rectangul ar structure, conprising the
B.ol | dvigthed astcéyigedoin claim ok ichagaasized inuhds duringfat least one of

i i Ao . - e o .
SIS oRIUER A AT oty B P posion s
ehangedet eri zed in that the conponents are placed
initially ona positioning table after being picked
up, and that the conponents placed on the positioning
frabl eMethed asiehpinderio olainy 3phaketerizad inalatite i distantechervarce |

B SRR bohnel Bl o8Bl F1 prrdf g R Rt BRI

opeeatioh.ect roni ¢ conponents is visually detected during
the stay of the conponents on the positioning table.

5. Method as claimed in claim 3 or 4, characterized in that the mutual distance
between the electronic components is changed in the second direction during the second

transporting operation.

6. Method as claimed in claim 3, 4 or 5, characterized in that the electronic

components are rotated during at least one of the transporting operations.

7. Method as claimed in any of the foregoing claims, characterized in that the
number of components transported in the first transporting operation differs from the

number of components transported during the second transporting operation,
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3. Method as clainmed in claiml1 or 2, characterized in
that during at |east one of the transporting
wop@caiizons of the el ectronic conmponents at | eBGT/NLE®6/N50084
relative position is changddl. 4. Method as clained in
claim 3, characterized in that the nmutual distance
get Wivthod ab E8inRl @CELAI0NT, Cha@RIBHRNIEN tifat 1he AFRAMEESktWEn Tne
fi rbst direction duri qq %ﬁfi rst, fransporti ng, oper ati on.
nymbRRAf GRmPoRents fransperpdin the figyt padhe;second traspoRting apsrstine | n
rbdihs dre pasitibalng Aittd, e 1dae kWBeoF thd@maln@izldbRPbitents are
q?oglyglgnent . 1S changed ig t he second direction during °
§9 &anLT RN @ SUREBITPL SeFRgd SPEPIESAPCTHION bt hod as

clained in claim3, 4 or 5, characterized in that the

| ec ni,c C nents are rotated. during at | east one
i °¢ Mot SRR oy £ Plarsefined i ikl mfhahice off GmpBicne
is deteumd dufing the visoal dgwétiog of tha componeitaamicha) wita@biencet i at

f. . d i he fi
T Tl BRI e ¢ REPRCR bipEk o

conponents transported during the second transporting

eration. 8. . Method as.clained in clai.m?7

e St 5 Y oy BB o e
dompbsshtsQie @anted dairigshd visabsdeacti@bfitie dofipodentsst and t he
second transporting operation remains on the
positioning table, and at |east sonme of the renmining
Honp@reisé for placing bs a fiar caniepamipedentsorderedin aeepmphlas econd
sE‘_rv‘atnsportiJnl% operation. 9. Method as clainmed in claim

A& P zed in that the presence of a conponent

4 asdetiedre tibkdnovhichtbe ¢dnepondnssiaad plaket] &cd matnix cfrudnire;

RABRREE e B e R P R Puc e b phtBr o,

=D

—

14

- g@edati on. 10. Method as clained in any of the clains

2- characteri,zed.i.n that the nen I nt ed
5 Pt §PE FRBDAL &R K4 oleltPh b B RTRANGT behicd pfalifE
mbecef chmporgh’ordegeddma mafrixat carri er conponents .
rdered,..n,a fectanqul,ar str.ucture, coO isi D
ieSiozed i el e Gy R Terengr qonprises a psitionias Bpls, il tashe Bt
lemst oniexransportelentent is adapteditd tramsponiompenentsifom the sélivieryrtabigio
tﬁg Lc?sgtio%%fg "db¥d ando Yr\é\}{s&}t 151@ c?ong:p%n n?sni%]ntl %e%sslgionqgg table to a flat

carrier placed on the positioning means.

12.  Device as claimed in claim 11, characterized in that visual detecting means are

arranged for the purpose of detecting components present on the positioning table.

13.  Device as claimed in claim 12, characterized in that the visual detecting means
comprise a camera placed above the positioning table, that the positioning table is
perforated, and that the underside of the positioning table is provided with illuminating
means.
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pl aced; - at |east one transport elenment for picking
up fromthe delivery table and placing a nunber of

wa@oeompanamt s ordered in a matri x, characteri zedPCTYNLE®GE/050084

the device further conprisdg a positioning table, and
that the at | east one transport elenent is adapted to
4. ansl]m'tcb asclaiped a{méimﬂnpm drhe oi@dactuigdeyl id thid alchsd oheh?f the
05|t| n n e.co nents rom
Eetapost Sfait Aprea Bl Bates qa@%&im%rweﬁp QMg dn
pﬁr:stmeammg means. 12. DeV| ce as clained in claim11,
characterized in that visual detecting neans are

arranged for the purpose of detecting conponents
m’ es divieas tlblmeﬁ ﬁsélilhﬂﬁ?ti, ¢tgrab@bited in tht at Rastioneofitic transport

al.m 12 teri t hat the .visual
e Balt i it 1f e POBACRGE Pl et ghgls ifp aevond
giostion ©mdndipg pedpbeliculdilziof thh dirspdiséctioroni ng table is
perforated, and that the underside of the positioning
table is provided with illum nating neans.14. Device
& clbeviceds clainetdn chaiinll4 ot 25,ahardderized b tha ey trangebrt efement

T e T

suppens‘ dxtendingl mumally parallel ind. thaDehe isagpors are hveoivabdelin the diteation
haracteri z in that, at ] east one of the
bt SIRPE Sl e sofedndRb o ta b8 L onc et he mut ual

di st ance between the conponents in a second di recti on

di
i Q2 <R PR g o Pl 1 st E P
tlhmenticlwebd drivrs p;oa rivel elareent bemeep a oatiacked pasition aed gracytonded

B e e R R R L S L

smmmanyingalemenmvabl e-hi the direction of the distance
bet ween .t he conponents to be changed. 17. Device as
clained in claim 16, characterized in that at | east ,
d®e dotwce as alnimed iy cleinel i chiaracrizdidn that wnele feyacsedd:o‘sitimthe
el ement,_be vveen C S| ended
pmgl“f% tlemen ué\%a?éoa{x?arc%l I tRag in Ehe e]tgl%ﬂg s(1: oortllnec arr&xnﬁy
aleqnentsaﬁdachoﬂxmmnwemstom to the outer carrying

el enent .

19.  Device as claimed in claim 17 or 18, characterized in that the outer carrying

element is connected by a lever to a crank drivable in rotation.

20.  Device as claimed in claim 16, characterized in that the carrying elements are

each coupled mechanically to edges of a disc drivable in rotation.

21.  Device as claimed in any of the claims 11-20, characterized in that at least one

of the transport elements is suspended for rotation on a horizontal axis,

22,  Device as claimed in any of the claims 11-21, characterized in that the device
comprises only a single transport element which is adapted to transport the products to

the positioning table as well as from the positioning table.



18. Device as clained in claim17, characterized in
that in the retracted position the carrying el enents
wae@eilm7mut ual contact, and that in the extendedI/NL2006/050084

position the carrying elemgfts are each in contact
with a stop. 19. Device as clainmed in claim17 or 18,
characterized in that the outer carrying elenent is

nnected by a l.ever crank.drivable in,rofat,jon.
50" BbRyiceas Hafinen T s o P e clins fatpeistzgd e v
Iehﬂﬁné ﬁiz&xslp‘clﬁf ék)iﬁd’mgigelkiﬁmf i &oﬁioﬂtabd‘i@ﬁ@%}{dl 1@tar electric motor.

C I ca 10 .edges .disc,drivable j.n rotation. -
TR " Moty Hainisn 5 5 i e iF2 et enied 10 Beast ot
ofihé Baispért slextleritdis hdupted & trdnepia whRrolEbletoMmbér o oapgontnts.
el enents i s suspended for rotation on a horizontal

axis. 22. Device as clained in any of the clains
24.- 21Devideas alainexiiiz elaim 24, thasdctetibe inl ehat the dedeepompraws anl y

a single transport el nt .which i dapt t Q. .
Bolielie PR RS bofe DO 5 it nidienie BRIy Babfoe ggvee
ard to tizestrahspon eldrenpiosiht panposeef tanrtbBing the nBabercd camponents to
%Igined i,n any of the foregoing clains, characterized
PR IRET e at | east one transport element is drivable
in horizontal direction by a |linear electric notor.

24. Device as clained in any of the clains 11-23,
characterized in that at | east one of the transport

el enents is adapted to transport a controll abl e nunber
of conponents. 25. Device as clainmed in claim 24,
characterized in that the device conprises a contro
device, and that the control device is connected to
the visual detecting device and to the transport

el ement for the purpose of controlling the nunber of
conponents to be transported.



