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11 Septenber 2006 1 Conveying system for el ectronifgeptember 2006
conponents The present invention concerns a conveying
system for electronic conponents, in particular a
conveying systemfor sorting electronic conponents.
El ectroni c conponent processing |lines generally
conprise a main 5 processing line, for exanple
circular, along which the el ectronic conmpo- nents
undergo a series of operations, for exanple electric
or mechanigal tests, or cagnditioning operations. The
nunber of VRMINGS¥Tiem dak electroniceompanentsyed
al ong these processing lines is generally limted, in
particular along a circular line conprising usually a
barrel othe peesesit illpm‘cj/ollﬁontermiaOdmrﬂfeEﬁtgefyﬁémOror electronic
te f .its

{gﬁlexed otati onal novenen avai ré[.?nngchgwrﬁf;
gpgnen exanple, it may be desirable to separate
the electronic conponents into different categories,
for exa j e tests' results. It is
t hus r,1e::En é?g?ﬁ&%rgqﬁg‘lg?}%ﬁ%a%%eé%ﬁﬁ&W@ﬁtgepgr 2y EXMPries a main
RIOSEF R ?‘é‘@ef%@(&rﬁp&oﬁmﬂémaéom whiieh the efeatyonit@ompo-
resretsirelerg b eCaplaad foPératRrEOfH éﬁaﬁ%l@%lé&tﬁ]c' HMmekRanical
tlggﬁleg tc8n3ﬁ?c#1rﬂn§90u§¥{djn?, aﬂl] ocat | onégl ong the  naln

e f oF each " BYiQPLRLPNSNThe pumbes afgynecessing stations that
@idve pERAYedcrivBgdhesaiposcessimg lindsris gieherAIBEIIMIRS, #n

irfigLRarl206a4 | ; : [ fiol | gwi ng .
Rl 0 65 S804 Bl 2 R i
det'e '%9ﬁ§e%‘é‘e§d‘l§8 er 98 lesatinsicrreppending to dhie steps of
isdnpenedretations raoveedmraee pvaidgslef rom the nmain
processing line onto the additional conveyor, along

which the dif- ferent exit stations are arranged. Each
el ect r oiPHORGRY SREAL Faremnpler itaday be dasinagie tosepimte the

ebetdtromiamain pemerey 0htd diffdRr@thteddrids a5y ?Qérh@?{%@rﬁﬂlg to

Li.Se : h t
the 1eb res R I in Bl 20 Bionesly Eompongant e a5 exit
s‘g@on@ W%@O SOt grds c_éli’sod:arte@darq, tomexaraphna yecditdcle or
al ddrtibhiny SatRin. fn SPANEYD ngﬂ’c?fcacgg}{wng{ a ?cgt%%ti/ogrg along the

rrgébi ﬁg&ﬁ?ﬂ&f@%&g@f gt%r%facf;}, "i‘i\;ﬁq}g{q %P Useancsiditinaal conveyor
whiserene exgemiiyt ostudieos sDTgléﬂ@féitg)?ﬁ -fgﬁgﬁargﬂg %Hita E@cation
:gg;ﬁ%:gigﬁigﬁ{;ﬁ%%ﬁﬁ%&&ﬁ n% dtatiSn cYe%ermlr%ng the

. ponents to be sorted are placed from the
main processing line onto the additional conveyor, along which the dif-
ferent exit stations are arranged. Each electronic component to be sorted is
brought on the additional conveyor to the exit station corresponding to its

category. Such a conveyor is outlined for example in patent US-4485914.

A critical point of any conveying system for electronic com-
ponents, and in particular of a conveying system for sorting electronic
components as mentioned here above, concerns the device for evacuating
the components towards the exit station or stations. Such a device must be
accurate and fast in order to evacuate the desired electronic component
towards the correct exit station without slowing down the rate of the
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down the rate of the 11 Septenber 2006 2 processiﬁ‘g[gseptember2006
line. Thus, for exanple, use of slow and conpl ex

mechanical elenments is to be avoided. Wth the prior

art devices for evacuating el ectronic conponents,

such as for exanple grasping @evices, for exanple

pi ncers, or nozzles 5 aspirating the electronic

conponents through air vacuum generally entail an

Qpf i a]te nbe{; of novjng nechani cal parts and
?ﬁ‘g‘ﬁs 15 i %%@d“PLﬁé&Sﬁ@éqlmrmanyd eimplex mechanical

elEgaenttietio beundidedor e, because of their conplexity,
these devices are often expensive, which is a
non-negligqgible inconvenient, in particular in a

conveyi nfT8y the pripsars devicas fe exacuating dlactronror@npsnents,

suchwing for dxtaen bl bi ' I
%‘qu A6 erg@e"%?ﬁ‘aﬁ{% %ﬁ‘“&e%ffé‘éé?&@gkeaéﬂﬁﬁﬁZ%‘?ﬁt%“zgesy

FoH  Ghe TR RIRSOHH ECTMRANMNTS Ahitighhais vasupi, sisserally entail
%@W@WTﬁgab@sumherfafrmelv‘mg nehanizalparieahsl HRIPHrSiIbng

' i ' LONi,C conpo ts.
ig*:““%tfgg’@%?ﬁ%‘?ﬁ O ruhEARO Y SRR 1 Hhe:
¢ @Eey’ﬁ'Wg higae devicqsprepien xprasivaybidis & nonmdgigilgle
lacongenieatponearticalerdna convelang gﬁtenﬁaﬁtshﬁtfin%iéf’l% ronic
: r onveyi ng syste or

e Rean i i B S S L AL fertsysimne
Mg’ﬁéﬂ Syacyier slevirgsagan herekitivebfhighe i nvention is
to propose a conveying system for electronic

conpone Y a_conponent . evacuati on devi ce
ot a1 e SRR e PR BRRTT B 1o drsoRanreaYeyiag system
fenelecteotig campansiitsrothiysing acsimple davisy $oeBva@iating

eééﬁeéni@_rﬂo@npgﬁmnent s having the characteristics of
t he i ndependent claim the 25 characteristics of

preferred variant enbodi ments of the invention being
FERRRRUATE B LB e COE T SUa Sh g system
el ectr oanSTE i onegggsc&%r"?%%ﬁggtagode%géﬁi evaguqtigp device.
one conponent 11 Septenber 2006

Another aim of the invention is to propose a conveying system
for electronic components com prising an accurate component evacuation
device. '

Another aim of the invention is to propose a conveying system
for electronic components comprising a component evacuation device
entailing a minimum number of moving mechanical parts.

These aims are achieved by a conveying system for electronic
components having the characteristics of the independent claim, the
characteristics of preferred variant embodiments of the invention being
described in the dependent claims.

In particular, these aims are achieved by a conveying system for
electronic components comprising a conveyor, at [east one component-
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| east one conpressed-air exit for evacuating the

el ectroni ¢ conponents of the conponent-hol der or

hol ders, thus allowi ng a fast and accurate evacuati on

of the conponents, w thout using any noving nechanica

parts. 5 The present inventio® will be better
understood with the aid of the description of a
preferred enbodi nent given by way of illustrative but

ns limting exanple, illustrated by the
BI}S é@?re@%r?%spf%ﬁﬁ ; eitrPgPCaCCHF‘B%e%Ecﬂﬂdnﬁbleyaﬁt ewef r om
aPO\RFesdeginar el faxievatuating thb@le@twe)ﬁ?ﬁﬂa&}’é{t@ 9f the

_ r e nen t he .
oV o dbh B AoRAfs, BT IR sl iicqrate evacuation
S%ﬁ% CORPANgYs, Withpugfusing:apy veyi nggneghardaaizarts. di ng
to the preferred enbodi nent of the invention. Fig. 3
s a detqy view showi ng mmre particularly the
el ectro nﬁéé %g%sr%'gﬁ@ﬁ?még’ag%'%%hg%@(/ ppderstpgd withgthg aid of
N tesnintion ewazrefierretierakodimant yiveh byhwagwialiatirgtive but
Bp ndamieafs ihftingeRinR IR ERRANY T gL £omYeY! NY

system according to the iInvention i rate n

Figure 2 conprises a conveyor in the formof a

conveyorFigi hés 4 cossswhcibnabvipantroin BBGUE ROy RE axis I-l of the
2

, “hold
S YRR O FARERL o4 thron

component 9. The el ectronic conponents 9 are placed on
the corRigydis 4 laterdl seetioRsRURME afdrRMHe éﬂ-lhof’ch

| ' which, for . ex , %Bﬁe ve been

PRI Rt PR MS R g PleraFisdinbagimenit.ob the invention,
conprises for exanple a circular conveyor in the shape
of a bamigl3 Wweetailf HelPHT thardict SQctront
b8 glﬁfgﬁnt gt egch step onvgrfg‘?ﬁ-@g pﬂgﬁcbﬁqﬁ)ﬁ% €lectronic
con%o'ﬂ “HOTHEACD 88VigBove the conveyor line 1. The
novenent of the conveyor line 1 is preferably also
i ndexed Fpdy g ' ' nment. of the .

in prggssi nag |%@%?’%‘W{?@QrﬁéE@%ﬁgﬁﬁg@nﬁe%ec%mﬂ'on

1% hol der 2 under the barrel's conponent-hol der 80
at each step of the conveyor of the main processing

e B 1ERRhrBRaLE WBoGANBIN TR Snddying B SRS hcaaing to
the invention illustrated in Figure 2 comprises a conveyor in the form of a
conveyor line 1 on which component-holders 2 are regularly placed.
Preferably, each component-holder 2 is designed to receive a single
electronic component 9. The electronic components 9 are placed on the
conveyor line 1 for example from a main processing line on which, for
example, they have been tested electrically. The main processing line 8
comprises for example a circular conveyor in the shape of a barrel whose
rotational movement is indexed so as to present at each step one of its
component-holders 80 above the conveyor line 1. The movement of the
conveyor line 1 is preferably also indexed and synchronized with the
movement of the main processing line 8, thus presenting a new compo-
nent-holder 2 under the barrel's component-holder 80 at each step of the
conveyor of the main processing line 8. Each electronic component 9
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transported by the main processing fine 8 can thus1p9epknnber2006
pl aced on an enpty conponent-holder 2 of the conveyor

line 1. Exit stations, for exanple receptacles 4

capabl e of receiving several conponents, are placed

al ong the conveyor line 1. In its preferred 5

enbodi nent, the conveying sys#lem according to the

i nvention can thus serve for exanple to sort the

el ectronic conponents 9 it transports by evacuating

- EBrPabRY L I frpEeSig fing s s mpidcng aroatiempty

Fempanendthqlder 2mftheastnveydplineach receptacl e 4
corresponds a conpressed-air exit 30 allowi ng an 10

el ectron'ﬁ)% conponent 9 of a conponent-holder 2 to be
evacuat ebXit 83U, femexarpplekesshtadies 4 sapahlecdiorateivisg

rooniponeoy e piediohoatchvd o THE 204 61 Fec
SRR ORI SRS sfbieRicSrafia T lvesricrven thus
¥EMe £9bexampde 10 soricthe electronic }inpanenpreftaratdports by
ensiating @@kmfntbl&%sof\’ﬂ%?eée?)\ﬁ@g E’qu‘cc{)c%lirl?ﬁltg ct%lﬁf’arirq an
I
Ul BID o a3 b aiets o P oS e st o
%aéqh\/mptaqlaé orresponids hedmpessstdairxit 36 plovARg <h
] | t ction o
éﬂr r@tg\ﬁ;‘)\/ﬁ?’%ﬁ’rﬁ bﬁhblﬂﬁ géo)g‘e%c% é?\ré{]letg]roégglh ? gé be evitudted towards
eafg‘?réﬂsri’é{ﬂcﬁag IreceRtaclecd idadicated byitherasrows b o Figure 1.
Thef aireni®s 0vare ;gllf.ated 53 a3rtd allow hlge @m%}ﬁgtoﬁﬂi&ﬁaﬁ}tg §tobe
ed, scre of [Ivefed,
N A S T e
&Fi F&f@ge'iaiﬂhcwastptumd e dubge mhuselloner garyisiligdandng am angle
rmuppor lessrejuial fg 45RHel aRive o Bl veriehlt é)ﬁ?ir[‘g ffém%r?co erin
i 2, to th dering
S RALRH oh Pal et (L Bhet B clmeea s otstations 4.t s
stability during evacuation of the electronic
: [Walg" [ th
hects onts cansabAne B AR dfedlon 8 prrop a by an
IR L BLQr ARP 9&?(‘@‘%@'%@%&?'6@”3{ by tihe whssl$ g (Figure 2).
surface 20 of the conponent-holder 2 as well as
i d t] he | | sides 21 of t
Cormones TR EiEERbe B ridissct €4 . Be Fompbpep-holder 2 is
fﬁ?‘fggé alPrexstBle glvedd served abeveteditioghe kmled 0 pdrthe
convizgdidlind ANThabedoh 6lidey @, HFail $gﬁg§§§e§n§*§b§§] 3s &ide and

' he.wvertical axis. Jn,
& SuBRLY AU PR o 6ol B ditiofing ot she remanant-holder 2
rehadiverto thet receptaste Ataett tablee compressédStpten3er ad@hsuring
also its stability during evacuation of the electronic component 9.

The evacuation device of the electronic components 9 comprises
essentially a compressed-air exit 30 associated to the resting surface 20 of
the component-holder 2 as well as guides constituted by the lateral sides 21
of the component-holder 2. The compressed-air exit is preferably
constituted of a tube 30 whose lower part is held along an angle more or
less equal to 45° relative to the vertical axis in the frame 3 and connected
by its upper extremity to a pneumatic system, not represented. The lower
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5 extremty of the tube 30 is held at close diStanff§ephﬂnber2006
to the conponent-holder 2, close to the extremty o

the resting surface 20 opposite the opening 40 of the
receptacle 4. If the electronic conponent 9 that is on

the conponent-holder 2 is to be evacuated into the

receptacle 4, a blast of 5 cbnpressed air is

insufflated into the tube 30. The air blast is guided

between the l[ateral sides 21 of the conponent-hol der 2

SRt Se S hisranishe et fose Aistavasto tragemponet-holder
Apdasate 40e ektrehedty of tipe aedr;cmgdfsuﬁh& bo @Imo?;ittﬁ RBIdpiing 40
o ti5d Pttt Bl 1PIROSTeLf o GRPILANL S41aL 1L B e

recegt acl AI" OW ng access of,
“YrB H&HP?’@ dey 2 o ke eyacatedintaribe recaptagegdy rd biast of
@impnssed g isfinduféiaté ¢ OIOHCLALTBONERY af HiAtdE BN
! ak .an concav u rvin e

bendedi) B a8 sl 81 AL ForfiatiatitholPbd ey the resting
WiFIee2Q i the dieationwf thealectroniy damponent@ivigch it drives

. t He h M H t
sl Snguo i Fcpiale  InERRLE oL
SR EGRaR RS E<HiR ePERIng 40 A abe gcaripracbatiowing access of
the! elettrenic wrhpenentgabithe réceptidon. The Feinkeddrfd& 20 onto

It : { e
R BtoniCaTRRORRN. 3 £ ABpBSited LSRRl plipticgyand
QicpuRetils gilinadthe elgctroniteorppenensA ast elliptical trajectory
g élsmdcastionxp.zevamiﬂgwiﬁsrgmglﬁaa]gi F{rﬁj&@éﬂ‘ hek & oh@ally
I ot h sides, of. onveyor |ine
3G e Bl 20/t SRPFEITT kT Bedsidmacied.
the frame 3 covers the conponent- holder 2 so as to

prevent THagkek6ehe QD ' i
Koo TS F i S AP0 v

' I I f I
RSP Bl e Bon AR B 40 e o e an e
eyar-lﬁa*@@i nglifferentlpbranesitde ardipartbit o thasestin§BdEaEY 20
. t . t . f . . .
g e P Tion S 1A0 Smlsstot®alr it 30. e gpaing
Pfoérg'gge %Pﬁce\mé?ewre%ené&m%dgs af the epnmvgyoirdineat. Except
fdeposiare dompristng theislea s Bgtﬁ%&lﬁaﬂn%hé Eovei9thE tbbonent-
eyacuat e e .
PR 2 385 B R R B P S sbino deapsorainangurt
'@Yfggﬁﬁﬁﬂrmlypf@rc@saﬂn@ whanithe @roeyohénednipenaringhol der s
2, the electronic conponents 9 are transported by 30
a series of receptacles 4

tIIe con 0 ine 1 towards ]

i Nt o m?fﬁﬁnht?/%? goneax RegoLthe Fasting susface 20, the
elgvarQt eohpdrents bas aushyedey tr slide towheds Ead@ier of the
component-holder 2 under the pull of gravitational force only, whatever
the accuracy with which it was deposited on it, thus ensuring that it is

correctly positioned before being evacuated by the compressed-air blast.

After having been deposited by the main processing station 8 on
the component-holders 2, the electronic components 9 are transported by
the conveyor line 1 towards a series of receptacles 4 into which they are
evacuated according to characteristics previously determined, for example
according to the results of electric tests performed on the main processing
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according to the results of electric tests pe.rform?‘ij_§eptember2006
on the main processing 11 Septenber 2006 6 line 8. To

each receptacle 4 corresponds a conpressed-air exit
30, thus constituting each time an evacuation device
such as described above. Wen an electronic conponent
9 finds itself opposite the cﬁnpressed-alr exit 30
corresponding to the receptacle 4 into which it is to
be evacuated, a blast 5 of conpressed air is rapidly

Hhe BT Eodbctpadis 83T rRsPonik acomprared-b exit 30, thus

comitingimg eathitimear evatuatien d@ﬂh@@?ﬁd{s?’e{sﬂﬁﬁd aBBve. When
. | e o

&eﬁ\eé?:’éférig%ﬁ.ﬂg ecg o%onerﬁlfé gn:éh éﬁg!f\s{d’%ﬁ\e_eeﬁ?&%ﬂ'%esﬁ‘#ﬁ'ﬁ et 30

fLehengeao eceptaglel isteudich itos tothe evacuated, a blast

ehopopeatsedadid isrra&idil?rdlftm?ﬁﬂibg'ﬁthb:)rre!)énii%gQ %gﬁ{ﬁrﬁg%e}ﬁgfr exit

- . even

JOTTHP A s les PR R Mlrae 2 St e e benk hpldand from

thesrmpregsed-ainrys 30ttopewsisihe receqetasler 4 drivieg with it the

¢leaireniotompbnkhe 9ahagty ﬂms%@%gﬁgﬁgnﬁggggpggé@aﬂg 8/he

bl SERS R 1o i BeReBRreldga st wiire smthncslnst of
CRANRERFpe@in ahd pdeventthehelectonid ¢ampenaRy 8 7RsHh IBhviRg its
BB C Tthe®l &iFBREe 31?@%@‘4’?&%@5 Qﬂo%gﬁ&eip;'%l&%b[eg{}; &nsure

onponént 9 fast and 1ts accuracy ensu
bty f’}?eg‘tesgrpmrgcwppa@@t Sendite slipwtittlataess be the
afierdogidhof the tdmptacpraessed-air exit 30. The position

of the air exits 30 over one of the extremties of the

20 conpenent-holders 2 allows the electronic
con‘pogngth:? evagabiencohtheeledtromic corepsndats® fitdme thelrer

coinpineesOhvRIDE 2/thig ehtaildRo _%6%1&1%% 8F la%le%%q?iﬁéelgé(@,:l'nent.

b
el LR okl SOl o s ey
eppured bydhgashape ofdheamsting suefaakide stwddred tveHd ginbction

he, @) ¢ e el l'iptical shape of the
Ofggt%icr?gﬁgﬁsfkgﬂgg éz)gtgg‘s all ow a fast and efficient

evacuation of the electronic conponents 9, w thout

however Thieepasitipn es tbd-a éxiﬁé aﬁ?ﬁeﬁébg%ﬁhg\eﬁyﬁpg%é?gf the
BRI hp LT DR sl PO e EhRfs Y Rgevacuated
onyehe side enthe other af theptarieyor lisach Theaonietativrdef tise
lower pref of el YulbésBgl WRRRI Y prafdrably iRbnae toR3H the resting
sﬁi’frar:&cfu %?oﬁ&%tn a'nsglzerrr?gref {aro [Pess equal to 45 degrees relative to the
vertical axis, associated to the elliptical shape of the resting surfaces 20,
allow a fast and efficient evacuation of the electronic components 9,
without however the compressed-air blasts being directly aimed at them,
thus preventing them from being evacuated too directly or too suddenly,
which could damage them. In fact, the air blast of each evacuation device is
preferably aimed towards a part of the resting surface 20 that is free from
any electronic component, preferably just before the electronic component
9 to be evacuated, As the air blast arriving against this part of the resting
surface 20 with a certain incident angle, the shock wave constituted by the
air blast immediately after coming out of the tube 30 is considerably




10

15

20

25

30

30 any el ectroni c conponent, preferably just befor

the el ectronic conponent 9 to be evacuated. As th218epunnber2006
air blast arriving against this part of the resting

surface 20 with a certain incident angle, the shock

wave constituted by the air blast inmediately after

com ng out of the tube 30 is gonsiderably 11 Septenber

2006 7 lessened. The breath of air thus glides al ong

the resting surface 20, lifting the electronic
laterally towards the

9, whi | st. pushing, i t
BRRRRE Thegbbathins 416 b lisies Alpnarihe testigausiadedy, lifting
;hmeleictrorrétmbmobiem lgsdhﬁﬁta}bﬁg}ingqmolﬁ@t k métj'?% t?xg opening
S.| | .
1o THETB S P WS AT el Rl remains BskQaon the
TURBEARREhOhGer tliesexamplerienausm st ah dsperiay bnetkictresBAg
sarfadee2C.oneebHedkillent B S4NATI ey LR DG PR '

. 3 . be. 4 115728 Ofper
SREARAR SOMEE A BB 3D danchs Rancaivedals paticules, the lower
Ratit of thartubles 30brsbe patsieibnmilj%rjt%chﬁy o?éﬁ@hé thﬂtﬁfe extremities

pﬂnpﬂgﬁh %Hg}- . | a, e 0 n
PSS g%&%fﬂ%/'he c%’%%‘htgﬁ?ﬁﬁé?"dé?é' Satsgundertie.q
E‘jﬁgﬁgv CIBRPAEALHS RereMacitedh albeit at thocestsifram adaptation

& thedcarhpohentdiovedaer2.l i ne 1 nmakes it possible for a
controller, not represented, to know at each noment

t he exact posjtiaon of each electronic conponent 9,
thus al IT6\ iRglerad sedesychromizedgoopement sf $he endia processing

s 8 @dd1Sf iy eorisodilinker fikeseE st%l'e%r% c%%%g@g% ﬂgt

' { .. Th t f
RGBTl For i Sl i pbsch Ergtoni
fpﬂr@@erw 9t ihassradlonving thiese lebedtastis cpaifaiaed 9as Ragdrted
iRt Ehd BifférertQBBOHGResh a{éﬁzgg@{éés gﬁtgfn é%r(%lsr@%cers. The

det er, ne accordi n to
BRI forfamels ndermedisitharssptastonsadbeanbin 4
peactsseigehine BnoicttOresaltp@faht t8stisodrfoSe VRGN ectronic

. T s oo P Al Rl lorgin 0 Theseueasmits

agleetﬁ B;fg-gﬁ@bliék@ﬁpj,égjtﬁria,it@@var,ds chwdmpmoletm%ch electronic
OOt Bytatlodnel dcusatet] BEirRDaafe Bl 83 Ml LOYAR BARTn of

-air exit | ose "t ectron
<BERICARGN ipiicnd theddrtalisiqavenat coeh etsmntitng
cPRYSMTdiNe 14thesonter toctitespnelimaticegstemto eRpale BN Blast
thiRRigHEEMH tSMprk veyar line 1 is

ontgl NUQYs wﬁrc%%r?argl?ég m|%trg Oegéf%?c?%f'ﬁgﬁiaseeq?gr%mc
C$@(§J&qﬁé§ to be evacuated towards the corresponding receptacle 4 is
located. In a variant embodiment of the invention, the movement of the
conveyor line 1 is continuous, which makes it easier to drive it but requires

a greater accuracy of the controller.

In the preferred embodiment of the invention, the trajectory of
the electronic components 9 during their evacuation is partially determined
by the lateral sides 21 of the component-holder 2 which thus acts as a
guide. The one skilled in the art will however recognize that this guiding
function can be fulfilled by other types of guides, such as for example rails
or slides formed directly onto the resting surface 20, portions of the frame
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a greater accuracy of the controller. In the pref eﬂ%@ptemberZOOﬁ
enbodi nent of the invention, the trajectory of the

el ectroni c conmponents 9 during their evacuation is
partially determned 30 by the |ateral sides 21 of
t he conmponent-hol der 2 which thus acts as a guide. The
one skilled in the art will h®wever recognize that
this guiding function can be fulfilled by other types
of guides, such as for exanple rails or slides forned
rectly onto. the resting surface 20, portions of the
'r%ﬁ‘ébﬁ"@e‘ﬁ!?'éf&bﬁ}e elegtyonic eomgongps 9iinpbaced ad abthe
etteemignoowbidipe itmst F dotnHeasadl apndiduftiBeed BXLUSRI ¥ the
@lt?d’?‘ah@c@'ﬂgbﬂébt gftlhgﬁngﬁ 3@%3 aLr 1s i.ns u%‘cf ated to
evacuat e &l'actTony FSSREREXSMHBR SR t he ot her
extremty, etc. The preferred enbodi nent of the

| nvent | vinCprueyad epBeRIRERt BFARESABING Lol EF B ined

i 11 ust L K
W Blpld AN ol STt Therapashca e ar
wilbeasilyi midej'stil‘fcbthairtHaeprimﬁpld athe FV@(EJE&F&I’?EE\{EC? can be

_ ‘ orien .
SRNRE n oAl haHngrs 1) palSaRaESt R ifolhug i itiensdRe air
e&%{?\}@,m}‘SF direshgne as shat desrribachaere/above Aor gxaimple $o orient
thesovedimilpl & it alsorpcmailrblé h6 cRidntakietsir ekﬂtftseewtextlge,ntt'ﬁ% side

. | conponen O Dbe

o S U BBy B RERL S Totad PHRCLEtiFathe dhabnef the
reghing suriace oif dhesompongrivhokders dai aksh, bé modifiet]j rul ar
particafar hecatlbpiribpred HBahar b AIdoPind b Jifs exi ts.

The one skilled in the art w e recogni ze at, ‘
simlarly, the air exits 30 can be replaced by

br eat hed§ecummeidtied in sha aphedilnie recognizea tHatadikdMrRIthe air
' t { rated towards

ei’dr’]’tg 3@';%% l!é@ P%ﬁlg?ﬁ%tgtﬂg%s é:gn%,%cﬁe;c{)gé grpﬁ'bedfrﬂé\ﬁf system

AHEW 'Hag‘h&ég@? opeLaraPAnertsshin betasgyatedtowhedcthe r ol

cofreshendireg ssdeptyciand, tHis bhgacﬁﬁﬁféé'ﬂtﬁfﬂné ‘Plb?@e\rle‘?ftlt'\%@ﬁain
nar.der optrol, us

dﬁag’ﬁ’?ﬁgﬂﬁsﬁg‘ﬁ%@ﬁﬁotéﬁﬂﬁ%ﬁm%W%a&ﬁ g7 dhe Sivaean force

of the pdegrenigiomperentsde oydezkandeattot doatonn taysriskdhg

dahreaging by dignpysésfy according to the invention can
al so be different from a conveyor line. It could for
exanpl e be.a circular conveyor conprising a barrel,
et c. The one skiiled in the art will also recognize that the conveyor of

the conveying system according to the invention can also be different from

a conveyor line. It could for example be a circular conveyor comprising a

barrel, etc,

In another embodiment of the invention, the resting surfaces
onto which the electronic components are deposited are integrated to the
conveyor. They are for example directly formed on the upper surface of the
conveyor line's belt or on the periphery of the circular conveyor. In another
embodiment of the invention, the conveyor is a conveyor line whose belt is
formed of a succession of component-holders connected flexibie to one
another.
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I n anot her enbodi nent of the invention, the restin
surfaces 25 onto which the el ectronic conponents g}gepkﬂnberZOOG
deposited are integrated to the conveyor. They are

for exanple directly fornmed on the upper surface of

the ~conveyor line's belt or on the periphery of the

circular conveyor. In another enbodi nent of the

i nvention, the conveyor is% conveyor |ine whose belt

is formed of a succession of conponent-hol ders

connected flexible to one 30 another. 11 Septenber

2006 9 Claims 1. Conveyi fdpimystem for el ectronic

conmponents conprising a conveyor (1), at |east one
conponent - hol der (2) fastened to said conveyor (1)

for 1t r agepeeyingdsysterh €86 kit @6hIH<NS eFRMIRIHG

(9), 5 gr&%?'g’?ﬁ’géiﬁd inthat it conprises at least™ one

conpr esse (30) for evacuating said at |east
one el edt laast enecippopeneni-bplderdd) fastdnad tolsakbtormrsor (1)

f&O i hR; ' nveyor all ows
sai dﬁg?ﬂmﬁgfﬂg]agf%Pgﬁlggtg?@mt&ﬁh gﬁéﬁ% @(39;/ %/o be

co
di spl acEPAStSliZRLIN thatdf gomprisea st epst Asimarapeasse diair exit
(300 fexieva¢@aing 2aidGmnieayt ope wyetteomiaconsbmehit @) Fhsn said at
|e%r5?5ﬁ@'&9nﬁbﬁém-h8mz(gg') ng a plurality of

conpresseqg-al| exits for evacuating said at |east
one el %‘Bg iR nat sjarenvayor ellowsisaidiat feestane electronic

cormpepieat (85td B displaced helativamandid at lcast ORL'@nhSressdRair
9’5" %nveyl ng system according to the preceding claim
0|( sorting a plurality of electronic conponents (9)

according to predeterm ned characteristics. 4. :
) d¥nprising a

L o B g 10 e Freking 0
P'?&?rﬁﬂfgf ﬁ%’"a?rﬁifref’radﬁef%gf JORRARURHNg Saistr e arbage
elgntrosiecompainent dpiorendifiedent mwetades(d)dedyr theserhmand
otpdehtidierpul | of the gravitational force, said at

I

east one conpressed-air exit (30) being placed so as
to be able to dislodge said at | east one electronic

corﬁxonmnveying system according to the preceding claim, for sorting a
plurality of electronic components (9} according to predetermined
characteristics.

4. Conveying system according to one of the preceding claims, said
at least one component-holder (2) comprising a portion towards which said
at least one electronic component (9) tends to slide of itself under the puli
of the gravitational force, said at least one compressed-air exit (30) being
placed so as to be able to dislodge said at least one electronic component
(9) from said portion in order to evacuate said at least one electronic
component (9) from said at least one component-holder (2).

5. Conveying system according to one of the preceding claims, said
conveyor being a conveyor line (1).
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(9) fromsaid portion in order to evacuate said atqq4 gseptember 2006
| east one electronic conponent (9) fromsaid at | east

one conponent-holder (2). 25 5. Conveyi ng system

according to one of the preceding clains, said

conveyor being a conveyor line (1). 11 Septenber 2006

10 6. Conveying system accqrding to one of the

preceding clains, said at |east one conpressed-air

exit being directed towards part of said at |east one
component - hol der (2) free fromany el ectronic
confenefioNVEYi it Aystgmarcoydingmmonerdithe frecedieiodlais said

dtrlessbmé c6 i rEse dSAr @xit%é%ﬁgmgnﬁer%?g ;t@}/\fa & E(%' Etg %P gqig at least

eing oriented glo an an ess
°3§ P88§“&'§1°A$?(/E2qtf6ﬂ% ?r@%@mi@aﬂraﬁi%c%neenem
upper side of said at | east one conponent-hol der (2).
8. NV ey I+ 0 e ecedi ng cl ai,m .
cai ey 5%?%@2&%?{)%&%&‘5 R B bR e GdnG Ty said
CPHH:”'@iﬁercggirt‘P@E ¥R being osiented aleagmnomrgle more or less equal
todifpdegrieshelftire f2ihe l@er,tfé@ﬂ&ﬁié!dg&rfzbié e?t%&ﬁi ﬁ{a Bt jeast

e f cl ai ns, sai co ent - hol der

O?%C%R%B?Q?'ﬁgﬁggﬁ@@ti ng surface (20) rrgt | east

partially elliptical. 10. Conveying system accordi ng

to ghe w@gh@sﬁké}mccéﬁjig ]t? BB OB sh8)

risipg. at .l'east one gui g Zl‘ﬁé et er m-hing tH
Pl aaEsh fir st Bshopostudaed ser snecot thy exicempinent said at
lga} ather ¢argponsntécdderat?)on. 11. Conveyi ng system
according to the preceding claim said at |east one
gui ge bei ng constituted by the lateral sides (21) of
sai d- at “PEY8YINGYsten asapistiegttornelef thepreagling claims, said

cQmmuoresTithdidied €2) dothpfisingCd RYRIHNELIFHES €)@ Neast fartially
e jzngfcrar_om c conponents conprising a resting surface
? #or transporting at |east one electronic

conmponent (9), said resting surface (20) conprising a
por 190 nCohoggh@Ssyﬂérﬁ |3|c§@\*_cﬁn§gto|t§gsqrtegé‘§i{@uﬁéfgﬁ,os{é'ri]ci

d sl ide” of
AP i Idtr LOinparian 4idra: oo ahink GV amierminingithe

trajrctorhapsaiof atsleast oes klagronit icopgpdisere (93 durivg fthat
ev@ddtidn.| east one electronic :

11. Conveying system according to the preceding claim, said at least
one guide being constituted by the lateral sides (21) of said at least one
component-holder (2),

12.  Component-holder (2) for conveying system for electronic
components comprising a resting surface (20) for transporting at least one
electronic component (9), said resting surface (20) comprising a portion
towards which said at least one electronic component (9) tends to slide of
itself under the pull of the gravitational force, characterized in that the
shape of said resting surface is chosen so that said at least one electronic
component (9) can be evacuated according to a determined tra jectory of
said component-holder (2) by the force of a blast of compressed air coming
from a compressed-air exit placed over said resting surface (20).
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Hlgef

conmponent (9) can be evacuated according to a
determ ned trajectory of said conponent-hol der (2§1g§puﬂnber2006
the force of a blast of conpressed air conmng froma
conpressed-air exit placed over said resting surface

(20). 11 Septenber 2006 11 13. Conponent-hol der (2)

according to the preceding Elainl said resting

surface (20) being at Ieasg partially elliptical. 14.
Conponent - hol der (2) according to one of the clains 12

or 13, conprising at |east one guide (21) for guiding

t he 1Faj@npeneot-hodder 6) dceastingtodhe @leeetimenelaim, said
ReffRareftack i 4t Qi aid at | east

e P eI Tat Ry Aryal) OMpficaF

conmponent - hol der (2). 15. Conponent-hol der accordi ng

to tHe ;ﬁoe?pdhegt-hlodxﬂm (2$akaraiingQ§dene @P%@!d{aﬂ'ms(‘@jar 13,

. i . ral | S . Sal .
RRnBARGR et e Bl FoF AR FeistBhiat sy at least
@F%@l%cmnéc compenant{?) dunpgithierryaguation ohraid e déang one
dlecteo(B)condp6RENEYd) TloRYSIE FoAfsHH t8olderege of the

claine 2 to 11 and a controller, characterized in
that the evacuation of said at | east one electronic
conpénefonpynenivhiotidersadcordinigf & the preedimgclats, 64 at least
drie §QIIEYFeYy EBﬁsﬁ"ﬁﬂEHSN ffle f%gé?r‘%ﬂ gi&f& dt%aid component-
on sai d el n processin
). 17. System according to the preceding claim
said characteristics being the results of tests. 18.

char ot Z'ffft%t“?’ (8pftasIRoRIECTEh RSB Bbafl Prnrising a main
psgcessing line (8), a conveying system according to one of the cdaims 2 to
11 and a controller, characterized in that the evacuation of said at least one
electronic component (9) towards said different receptacles (4) is
commanded by the controller according to characteristics determined on

said main processing line (8).

17. System according to the preceding claim, said characteristics
being the results of tests. '

18. System according to the preceding claim, said characteristics
being the results of electric tests.



