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el ectroni c conponents from tubes and el ectroni c conponent feeding device
The present invention concerns a nmethod and a device for extracting
el ectroni c conponents fromtubes, as well as an electronic 5 conmponent

feedi ng device conprising such a device; Electronic conp \W\“\c
generally conditioned in tubes, generally of rigid anti s W%m of
ec

gl obally rectangul ar section, offering good mechani cal pn and in
particular permtting their transport. In certain cases t he lu e's profile
I's specifically adapted to the type of 10 conponent |t contains, for

exanple to the d distribution of t elr
condi ti oni ngMQi‘QMSHEWPJ"aFé tactingplgctropls, mm&?'h rfngm g"el?:\est%%
whi ch they are held one beélettrdrie componentifeedingedevice cl osed at each

extremty by a generally crude stopper designed to prevent the conponents
fromcomng out. 15 In order for themto be subsequently processed, for

exanpl e by a testingpéi & phés |H\Yeﬁt|8ﬁ'c6h€£’rrﬁ'afﬁié*tﬁo@%%'é‘ﬂbv&e%w ce, the
conponents must he e act.e

C fromt tu es IS operati eneral ly
per f or ned b?xHaFBB& tﬁ%’%‘FGQ"!me“téf fem Wr”n@“@?ﬁ ‘g‘ef:hé’ng % ectronic
conponentss Eompdrmnttfebdmg dewaepontmsirligsutmaaielvmeatlon from where they
will for exanple 20 be transferred onto the testing Iine or the printed
circuit populating device. Mst of the prior art devices use the force of
gravity in order toElestronicecompepentnhate geneallycongditiened inkdBes,one of the

two stopper eﬁbpalwaf FBR aMtsticTs1a3tI¢ 6P Mbaﬁl@q’@ctaﬂwaﬁsmrmveﬁfermg t ubes
cont ai ni ng e.ntls ar.e _rhen aceg H ll;l & n‘%%bgﬁ/ i a
recept acl e SQ@W%E&MF@ praICciph|a '"t%?'g ej g‘i‘ ghh 3 kel osed
extrenity ofertain saaethhhtuh;aés peofiledy apedfivgliyedaptest tathetyrmot onpl ex
mechani sy BBiRshertdr ELREAIAGTOR XAMABTG theShhge hn@ibefuition dfitRefr open

extremty sl nce t

nts nust prefe
or | 2ont ai | P DUTRGHRET senditieTing FacicornsTREr el de affer e other
ori ent ati onjnfeea tabe,tllmgh&&ﬁw dreliselduarie behindrtheodidr. Thetnbeparent s are
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that will bfF in posi art “devi ces have
several di sibiesamprnentyiromeoningsevtl | owi ng one extremity of the
conponent to be raised is often 5 conplicated and its proce55|ng speed is

limted. th k
They  ar fener al 1y JuPHRS TRANREY 20 pergiksrdusntly préfisred doosidmpie N fe
conponent s gestiteg lindeor kyha pmhftedtcumﬂltt pepulatinigt devion dhefcompongitsimust
general ly i @ﬂ'?é&Qd fﬁﬁ&f@thﬁi&c?ﬁﬁ cfrrgeghh% Eﬁe%&rﬁé&bﬁﬂeﬁ' § of

conponents, es, nmust Ve de e of
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necessary t Rheugbesittranspgrtetheanh@o.a oalbion front Whety ey il doperample
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Most of the prior art devices use the force of gravity in order to
have the components slide out of the tubes. One of the two stoppers
closing the two extremities of each tube is removed. The tubes containing
the components are then placed, generally horizontally, in a receptacle

25 from where they will be taken one after the other. The closed extremity of
the sampled tube is elevated by means of an often complex mechanism,
having the electronic components slide towards the tube's open extremity.
However, since the components must preferably be placed horizontally for
them to be transferred to another device, their orientation when exiting

30 the tube must be corrected. The components are thus generally slid from

AT

*G00002*




not operational. 15 In order to avoid these di sadvantages, certain prior
‘art f.eeding devi ces make use of pushing mechani sms al |l owi ng the conponents
t.o be extracted whilst the tube remains in horizontal position. The tube is
generally aligned with a |inear conveyor bringing the extracted conponents
to the location fromwhere they will for exanple be transferred onto 20 a
processing line. Although these devices require no nmechanismfor elevating
t he tube nor any neans for correcting th2 conmponents' orientation such as
for exanple a parabolic rail, the pushing mechani sns used are generally
conplex and their rate is often imted. Patent application US

2002/ 00667980 for exanple describes a 25 feeg“ ng devi ce, Wq_(r);g pusigi ng
mechani sm céh@itubeonios parabsaliciconveyebthatewill Bripg dhempin the 88Yebne of its
extrem tiespoRjtRgifler to push the conponents towards the other extremty.
Such a nmechanismis very conplex and delicate, mainly because the pushing
mechani sm s novenents nust be controlled accurately and synchroni zed with
the rate of the sub¥bgseptioartdevices have sevexabtliisadvantagessihegy | i ne t hat

renoves the 7 i enoved
at botn ot MR AR Burplity o1 B CompoRen o e oot
recept.acl®e GPn'llHLfaF%‘iéFﬁdts procg PEéPeﬁﬂi'%H"\? -%ng'%mrgi paggLolic
gﬁni p_ULat i orenbeyorsarh delicatepand eostyl toynake: Theyiare gebairally guilesitaing

escribes a_dev : r Sy ar PEHS om
their trans Sg\fe[rgfpﬁghlg? \ggéﬁt;éyélgg‘ S’r"ﬁﬁhoﬁw %’&gngﬁﬁﬁeﬁeﬁiﬁ%ﬁme gt of
t r ansport at itbe grayisatienaktorce adithgenarallydagreasingrates of psoerssinadlings t he
b uher Cpbilng sap e pensit s adtp etk acitnit 4 1

W . X | | is

bui sed 18 o veRE hifih,gedFed &F afturafy ITORIN fr Yo ts BHLAIS
partial air slidewmthem tvhidh tthe megessasy tiroughpuitarekprecision.Thachctinpothat s are
t hus aspira )
however t het_tﬁe? ﬁﬂ;ftc&m a<S va tt%%ge%%‘gfﬁf?h% Eg‘élﬁg f% Pgﬁpfs'ﬁgﬁc n l?I)céi’_fl%tIt?lh@ilseh%
extraction d&pst@ Edc\ﬁ’iﬂéze o reayiiesieng adiustopais durigg WBZ', the, dg¥icgiit ul ar
the regul ar ot epatatiopall of extraction. The partial air vacuum aspirating
t he conponents out of their tube is generated by a flow of 15 conpressed

air directed towards the adapter's opposite exit. The_ intensi t¥ of the air
vacuum bthi nd thi s 1h ofdertriavoitksthese stisadvandages certain prighiachteeding

conponents %{eﬁli@ggﬁﬂﬁ ede fﬁ‘lﬁﬁtnq fhéchiahistRalfdwitRy GRESRbornks &5 beel v.
Furt hernore, Insi t a aptgr, he cpnponents pass.fr a partial air
vacuum behi r?a(tf%e‘iwh'fit& ttY SrfemPéPﬁfrgBQUF@n%rP@sﬁW%%% Pz1e 20

t hr ough whi derdrallniatignedwith edlinddresoneyor bininging théeatrgioted zompoof

turbul ence i L LLet lp,e(ﬁ.ﬁ 1 i i ich
consi der abl yﬁ%ﬁrﬁﬁégg%gséﬂé&?l S g?'l‘jé'? ﬁ .n#Lde&sﬁ%gﬁ@@gi%t%ﬁn%@%ggygtg? t he
adapt er 40 e & BFRGRSH RO B\%ﬁmqu%m%%\ﬁ eyreqyire %‘gﬁ'@? aniye 1ef

transport at iglavatihg thedube rnoranyameahy fer obrrectimy tiee cormgoridrtsderienta-i s to

25 process C i e : tkd i
aitFerent tAapRa0rt 4 o rnEl E nariBEe Bl ARERBRES RSkl ifed dre |
adapt er and grneraby yomplax anddhedorateyopftendimiteduss368193 descri bes a case
for electronic conponents conprising a spiral-shaped receptacle. This

docunent al so descripes an 3 da 1 vi ce allqw i.r_to be
i nsufflated through %Ssﬂfﬂgeﬁﬁwﬁ)&ggzéﬁgwﬁg’ﬁ@fr%&‘é"?93%“[%‘_@92%5i n order
to extraz§ tfeedimgpenietwhoidspushingunkchaniem campdsesoneteel strip introdut ed
since it is i U ¥ ol + Qf: r gd to
since 1113 aﬁ%%gﬁa{ydeggjdﬂ_eytmgﬁ@h%é eff..ﬂ kthetAficd InQﬁjaﬁF.té PRIShGRE RS

nents towards the other extremity. Such a mechanism is very complex and

delicate, mainly because the pushing mechanism's movements must be

controlled accurately and synchronized with the rate of the subsequent

30 device, for example a processing line that removes the extracted compo-
nents. Furthermore, the stoppers must be removed at both extremities of

the tube before the latter can be placed in the receptacle of the feeding




Jt is thus an aimof the present invention to propose a nethod and a device
for ‘extracting el ectronic conponents that does not have the di sadvant ages
of the prior art nethods and devices. These ains are achi eved by a nethod
and a device having the 5 characteristics of the correspondi ng i ndependent
cl aim advant ageous enbodi nents being furthernore indicated in the
dependent cl ains. These ains are achieved in particular by a nmethod for
extracting el ectroni c components froma Bube, according to which the

el ectroni c conponents are extracted fromthe tube by means of pneumatic
means. 10 These ains are also achieved by a device for extracting

extracting SPUCEr B AT A8 TorRhREBL e JoF sheh slibR yorrierd by
el ectroni c Hoergeniset s a processing |ine conprising such an extraction

device. Use of pneumatic neans for extracting electronic conponents offers
| gwi ng the tube to remain in_horizontal

DSt Ui on whi | ot - avoPRIENG W37 70385 sfesaipes.a devisadh ntsh theralactrebisan: ca
means. The pompententsaentxiracted 1!ro|fi1atHiJe_ﬁ|tr tnarntspadetwm&u ié?ﬁi?ééﬂén.t he 6 in
wni on 28" FOfle SaBAey SFhSiIRnthofglioh b ﬂt‘%ﬂtee&yi@ig%&?‘?mﬁeiﬁat% |
extraction GeRnededvtin Atherside foer wihuar comeyondningingtthe dompat i on,
s ST UM Sty Wi akerf 6, il o P
cross oot | Blbhy WnlEe 4% hllaiiheshot BSarot FnBibedhisir e >
recept acl e ednveyordensatingoad partakr ais vacaumh £t thertransporfatiog .tubesmwﬁd?mant
0 e W, Ecolgy g ol SEAEGASGEL O S RREHSqAIGY o0
devi ce of frygha sx§teg1 b?@?‘%”%"l%\ﬁbed“ﬂ%ﬁs%%’ém@ﬁﬁ 1a it dg difficulttocr oss
sectional veentrof the extraction of the components from their transportation tube, in
particular the regularity and speed of extraction. The partial air vacuum
aspirating the components out of their tube is generated by a flow of
15 compressed air directed towards the adapter's opposite exit. The intensity
of the air vacuum behind this flow, and consequently the force with which
the components are extracted, cannot in this manner be controlled precise-
ly. Furthermore, inside the adapter, the components pass from a partial air
vacuum behind the air flow to an overpressure zone after the nozzle
20 through which the air is pulsed. They must thus go through a zone of
turbulence in which their linear displacement is strongly disrupted, which
considerably increases the risk of jamming. The shape and dimensions of
the adapter are furthermore specifically adapted to a single type of
transportation tube and to a single type of component. If the device is to
25 process successively different types of components conditioned in different
transportation tubes, it must each time be equipped with a new adapter
and possibly with a new conveyor.

Patent US5368193 describes a case for electronic components
comprising a spiral-shaped receptacle. This document also describes an
30 adapted feeding device allowing air to be insufflated through openings
provided for this purpose in the case in order to extract the components.
Use of such a device is however very limited since it is specifically adapted
to this type of cases that correspond to no industrial standard.



figure 5 when the extraction device is used for another type of tube. In a
preferred enbodi nent, the extraction device of the invention is integrated
i-n an el ectroni c conponent feeding device designed to work with a
processing line, for exanple a testing and/or conditioning 10 |ine,

articul ated around a circular conveyor 9 (figures 1 and 2). The feeding
devi ce extracts the electronic conponents 8 fromthe tubes 7 and nakes them
avail able to the circul ar conveyor 9. Thé circul ar conveyor 9 is equi pped
on its periphery of conponent-holders, for exanple aspiration nozzles 90,
all owi ng the conponents 8 to be renoved and transported to 15 the other
stations 99 of the processing.lin artially represented in fiqure, 2, such
as for exanple test ?%'é&ﬁHﬁPRi%r\G' %ﬁﬁ?@P@&H&i‘%‘(ﬁiﬁMﬁPé?ﬁ’%ﬁ%? "\%%edi ng
device, in tamel sadewicedonextractingelettnonicxdort ponent8that doas nahthayedhe! y
fastened ont j LS| exanpl e fastening

el enments (n s&é’%ﬁ@%@éﬂt%ﬁ?\%égﬁgﬁégn}%gmvéé ah\@ﬂ%"?% fastening el enents on a

fixed plate (not represented), preferably placed under the circular

conveyor 9. The proqpasé Bfims bR€atisieVed by # idtHodrardl deévicerhdvingitha by
fastenin arﬂund t he ‘(Fzsle‘géﬂ'll ar conve

[ on the fixed plat n
r epr esent2d)CNafddesy e cﬁﬂ%?ﬁ??%’ﬁ&‘*?hﬂ?"ﬁ'o%i\f‘?qecaéggf"f. The
position of embbdimentdsing farthermoredhdicated inthendependegbelatms.s 25
determ ned precisely by the accurate |ocation and the exact dinmensions of
the respective fastening elenents. In a preferred enbod] t, the j.nventive
feedi ng devi ce conpringse aH“ééﬁQ/é?'(’b‘Ie,"eﬁr'@fR%’HS'lﬂy"rgqu ﬁ\%bgagﬁﬁéﬁﬁacﬂ"gf or
t ransport i n@léfteoRicaeini ponenBdrme e blibe, Sacesidiagt tedvhichnthiehelettrbadc 7 t owar ds

a location 3Q_fr er ] j i es 90 of -
the ci ri:ul arC%m%gg%ﬁeeei’gres‘gF%k%q'ﬁgggqég’%vt&/@eg@s ?’I%f‘%%ﬂ%p e as' >
vi br at or §0 cdhese @imsaremlshachieved byta device fonptracting glagkaniander t he
g; f e% 0}‘ |t %mﬁaﬁ@ﬁﬁ%gpé t@lﬂe,%cﬁﬁf)if‘lﬁﬁgwphblgnﬁticgyﬂé@g *f@l?ék’a'trécﬁiclibr at ?L

. e |11 negr conyveyor conpri S I ex e as astened on e
CTbrator 55 Saraicgaapcasaty ahd T Bevis TR sSednddiinlettibiont s
novenent . Thempohestsg pfodessing ladyveomposimgssuchaataextraction devicey plse off

ts t t. el . . ;
Component s EhdliBAR IR tdrlediadth R SeehiohictdihbBheh ofterd AiBhoéter © o

ase I overed cover . preventi t he “conponent s
to i nvol it aadwaptaaﬁ%tmtfoffw@wmg 'Fh%{'&ﬁm’ﬁﬁmlaﬁ‘ t’ﬁéoﬂéﬂf‘ﬁj&?%ti'%s, t he
| ower side aihiifteavisidiig tHe s ofideficdte difd popiplicettd meehdnical mezmst ri but e
to guiding the conponents. The inventive extraction device onto which the
tubes 7 are enptied of their electronic conponents 8 is placed close to the
extrem ty of the |i ride prasentjnvergiarhuill be ketpersenderstoed byireading thenveyor
9. It is plogagriph aréRiRed ehliBdimitTlIbivaRict) IR figurespanela 8 are
extracted, t ﬁ Jhe tube 7'to be enptied is aligned relative to the |inear
conveyor 5. W M) ectronic conponents 8 extracted fromthe tube 7 are then
i.ntroduced directly into it: The extraction device conprises a support 45
onto whigh, while t e | Gd& YRR ; r ; tube 7 is
preferab?€ hel d by Qﬁghéagﬁgﬁ{gc@aﬁdﬁeans?ﬁr%fe%;%eg%}:%gﬁ Hselg?r% conpri sing
a shoe 41 f eXtpReien AgVicRaccarding tq;a REgfertachambogimer teéﬁﬁ@dmé%md%n-a

| i near actuator 40. A pincer 3 conprising two Jaws 31, 32 noved for exanple
by a Fig. 2 shows a top view of the device of figure 1,

Fig. 3a shows a partial cross section along the axis llI-ll of the
device of figures 1 and 2,

25 Fig. 3b illustrates the way in which the opening mechanism of
the receptacle of the device of figures 1 and 2 works,



Jinear actuator 30, is placed so as to be able to grasp the extremty of

t he tt.ube 7 opposed to the |inear conveyor 5. A clearance with greater 25

di mensi ons than those of the tube 7 is fornmed inside the jaws 31, 32. It is
at least partially filled with a noul dabl e and conpressi ble nmaterial, for
exanple an air-tight foam 35, nmoulding itself onto the outer profile of the
tube 7 when the pincer 3 is closed onto the |latter. The pincer 3 is
connected to a pneumatic system (not repbesented) through a conduit 39
provi ded for 30 exanple in the | ower jaw 32. The feedi ng device
preferably conprises a receptacle, placed preferably in parallel to the
extraction device, making it possible to ceive a,certajn nunber of tubes
7 capabl e of cont ai Rigng S?WéNseﬁ Péf'i‘@n\flﬁwc%{rg?ﬁu@m'éc@" ‘ﬂﬁ!'c?&?éﬁcﬁﬁgéq% for
exanpl e conp}éﬁelﬁ@ﬂeﬁfbdmermidfsth@ invehtiead nore or less vertically and

pl aced in such a manner that, through their U profile for exanple, each

hol ds one extremty of the tubes 7 located in the receptacle) thus
preventing them f r oRignSushayvs & crdss saction aleng tie axis Wi ofstheadlevige 8§ t hem t o
slide verti @ﬁul .4 Mechani cal neans (not represented) allow the transfer of
t he tubes 7 omthe receptacle to the 10 extraction device. Recovery
receivers 66, visible in figure 2, situated for exanple on the other side
of the ed@raction dFlg.Gshowsaicresssishetienpimilautethe dioss sedtenal viowtafi ni ng
the el ectroqi : ' PASH rocessi ng
i ne by the@@éggr%ﬂ%@\%%eéggeat%ﬁé&fggg){)g%éed;%%ne on%{ 3%5%? tf? ﬁggbt hers in
the receptacle. In order to prevent the el ectronic conponents 8 from com ng
OUta thte tubes 7 arfh?%ﬁéﬁfa&'eﬂﬁ@@diﬁﬁen@?‘tm%Xfﬁa@ﬂbhlc%tﬁ/idéyoﬁﬂi}fnera' ly
crude stopper, constitute ., exanpl e a piece am or . o

i ntroduced PRVETHHOR lﬁd@¥99@te§9“é’\p&g&ff’e@%‘i'ﬁpwﬁvﬁ%‘? 9¢ "ioeu%g'gﬁé#ong
an axis per fievdorkuwith a protessingniine, fidir example @, tegtingafrsi/er condisioringg t hem
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enerally b nd, ow t he ectro conponents 8 to be
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tﬁ t he e>0<|t{&héiroavaimbleaotthettﬁcamtdoeﬂeybr B?Ehe ciroutponenveyorXbisFi gurfa 3a
ows a detaj] .. d ; owi n
the tubes 7 ayiRed o 1€ BERBABF of Coitirenthdidérs Ry Biriple SiAfuH | ov no
devi ce. At inazzles@s, allowiagi the, camponentsi8 to be removest and tragisppRgd ¥
extrem t 5 ofthbRther sRitiohs 99 bh%@@?be@aﬁ@ 18, 3t tiafly PeSFeseAted itefigue al | ow

the I ower tube 7 to_pass. The lajter is.held in the.receptacle 30 by at
| east one s ﬁu@'e,_asjﬁr 3@'@&’@%“5&&' W%@%@@Hﬁé%r)cmﬁe"f 9%‘&%‘3"& e to pivot
the stop 60 around its axis (figure 3b)) thus freeing the | ower tube that

can then be pushed %teqetelai?niwgpﬂﬁt ifMfhPYarB ThahE&R4s fﬁ@aﬂ\érrg?%ﬁ?ﬂs 99, .

represented) in the directio the extraction devi i:e. Once, e axis of
8 the |inears agvantpgeousiyfastanedonto AsugPoRting Piatss 19 comnsFing ok hoe 41
whose | ower e;xraﬁi;blbefais&rﬂn?fmmbhys (rotregresentedededigned sanveorkowitv en

el . e D , .
ol osed o701 ECteiigRimERIeoh Site bhite (hBEREp ?9“}‘?%%%%?5%33@%%@ N
figure 5, tHindarrthegirculaneeneyond. dbetprocessing Hne isthusiasmadin s it sel f
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ornmed in a , re,. ed wi am a
chanber 36 tﬁﬁte @W&%ﬁ%@%ﬁﬁ%&?@&?"@ﬁ%@éf'@& sﬁﬂﬁgﬂﬁﬁ?t@o‘?ﬂﬁﬁgtﬁdi ary
of the conduitie B6sitiont titeactepratessingystation (relativecior theccarugyor 9 is

25 determined precisely by the accurate location and the exact dimensions of
the respective fastening elements.

In a preferred embodiment, the inventive feeding device
comprises a conveyor, preferably a linear conveyor 5, for transporting the
electronic components 8 extracted from the tubes 7 towards a location

30 from where they will be taken by the aspiration nozzles 90 of the circular



10 The one skilled in the art will however understand that it is also
possi-ble to hernetically seal the chanber 36 around the tube 7 by other
means than foam 35. It would for exanpl e be conceivable to provide jaws
whose profile would be perfectly adapted to the outer profile of the tube
7, possibly equi pped with gaskets of plastic material further inproving the
15 tightness. The advantage of the solution proposed in the preferred
enbodi ment of the invention described fubther above is however illustrated
in figure 6. It is possible, thanks to the properties of the noul dable and
conpressi ble foam 35, to use the sane pincer 3 for extracting several types
of electronic conponents, conditione .|? t ubes 20 hgvi very different
outer profi F@E‘.’eyrm'es-f IRGANCANVEYOT PJaTPr EXampls a Vv, rf“ﬂ p%ﬁeygrﬁ‘ln a tube
7 with a gl oilith YhelelégttowiglcomparsaritsiBomioze undarithe effedtafrtheqibratiensanpl e

| ead| | i . e ' ! d f
exampl o t o PhENRGPRER O Biedbelettit Gittatin 8 He fnddt ¥onkey8FaP) 0 o'
25 When t he cpmprises fer example athaseS9fastmest en dhavibrageess apd erwdiichhe
whol e exty egl dayl i9¥orfrmEd tkfuide thadiconfpdhentdemenNditit. PRe rail's Préfile is0

onfp
extract the conponents,8 ffromjhe tube 7, .conpressed ajr iS bro t
preferably @ONaNtAgRRYSlY agap %}@Lﬁr&ﬁ%ogﬁﬁﬁ’wﬂﬂgﬁtq h@ C8”¥ﬁ¥%¢]'qg65 t hr ough
t he condui t pd&ferablyssigdiaetatthegnner prefiler akthe vibeSih dhetbaseSbhismevesdd TO

closing the it : ' j
gener at ed ir?%ée%agrl}o‘%t Q'sr{ eapléorlhﬁto @gb#;ﬁ{gﬁ'g@“fatrr%cte i ggtqfl E#f? y that
i's in the cheEdinggo thesepnfigunatiansniim lawsr gde Qfdhg<ovReSd san alsqbe
extrem t10 ofprbfiked berderaio eiratibute Rotduddirigities compoagnts.5. The conponents
8 are thus expelled in a continuous flow fromthe tube 7 by the
overpressure generated in the chanber 36 and transferred one after the

ot her onto the |inedhedoventive egtrattiensleyickontaewhich theetubes 7vare however 5 -

under st and idpgbtied ofthalrdleE@BARI MRpSNEhisB B Plhced EREEYS rthe@xtﬁéih&x of
I nvention to Scregt

expel the co nents 8 one b ne.fromthe tub D
successi ve ithﬁﬁﬁ‘é*éé CSF‘VE)S‘H’BE égg'%ﬁ %‘?ROSFGr%e&En‘ﬂTCé’?arWeP’HE %t Zf‘dé%lia
entirely emihisach afmahaer tihal vendrs tile efextranianpinponients 8 ard extratted.dtheer i od
during i C LS j i i nd t he
e A A @E?ﬁ“ﬁ%ﬁaf?’i’%ﬁ‘é’ﬁe'é@*g%ﬁ?{gﬁ”ﬁﬁ‘{aﬁ?héeﬁﬁﬁé{ﬁ?s 66 bel ow
the support electrgniccomperentsfaxsaisd:freapthathedpare thapiptrgdecedcan t hen
be brought fdigsetlytiate¢geptacl e towards the extraction device. The
functioning of the feeding device is preferably entirely 15 automated and
control led by a control system (not represented). The control systemthus
advant ageousl y cont filesextractidredeviee comprises resupnort A5 atoi whichy while
actuators a"tﬂetélécﬁl?gﬁ#t' @rhﬁofﬁéf‘ﬁfs%'br@@ﬁtrﬂ{:&@e, tRETUbEY i§ brefdrabRaAsEdy

recei ved_for exa romgg erent, sensors rérobes. or ot her q:ntrol
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to a pneumatic system (not represented) through a conduit 39 provided for

30 example in the lower jaw 32.



90 Use of pneumatic nmeans for extracting conponents can further allow the

I nventive device to reach higher rates than the rates of the prior art

devi ces, notably of the devices using gravitational force. An additional
advant age of the extraction device of the 5 invention is that it allows the
conponents 8 to circulate in both directions in the tube 7. The di mensi ons
of the current electronic conponents tend to becone ever snaller. Moreover,
in order to further increase the tubes @gapacity, they are often placed

wi dthwise, i.e. their largest dinmension is 10 placed perpendicularly to the
| ongi tudi nal axis of the tube. These two factors thus dimnish the |ateral
hol d of the conponents in their tube, allowing themto be placed 3Iight|y
askew. It thus freqlefeedingrirvice PF@@'&WVWW%%’%H&?&%@“F%
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hvent i o . e e B g e < Do
i nt r oduced F?@T'ﬁﬂe ﬂn@tr@ngﬁ#érs'%f’?%ﬂ? eﬁrg&*igH%V&e@ﬁenﬁgﬁIeknét& be
aspi rat ed, ftobeexanpl e through the conduit 39. A depression is thus created

i nside the chanber 36 30 that spreads into the tube 7, attracting the

el ectroni c conponents 8 that are there, towards the pincer, 3.. .The
conponents, for exaﬂ%ﬁéu Sﬁﬂmﬁmmgiheje&%ﬁé@"ﬂlfpﬂg%o'@ﬂtfimagﬁreépe t hus

r;a- direct ed Hel’in!ti‘tﬁiuﬁeﬂeﬁﬁﬂwfh@brddtesin'gﬂmb)BtheBie@dihgrdmllitimgresﬂu;st peri ods
of aspirgtiqn. w i C . r h stem
qenor at o0 o et fnd B'thn, 8P the B3n8ls i WBIESAER. In ohdfr RIS YD

al ternat ed rebedneniccompongnisafriom soming otitethe tubesekare dsyaliviclasad atict i on
probl ems. Tgﬁtﬁ%&ﬁé‘fmtm B 8 GRhersiy il stoppefRconstititer] forauapaplethypar is

agai n I ntrodyced a cont’l ngous.nanner inside the_chanber 36.until the
conponent s rPi?‘E? 8 '@o?Fp‘P‘LePéstflc &RTPQHF%% In $he tuhe 7 a&rfl%ﬂ p&%&fcc’éa'?accor di ng
to the i nvenrtrawersinguhepiutfece? abdryg 40 adisperpaxiiadat tolts lengidudinal axis.
represe d ; : i 0 ' i f
the. ot ect? oefof AR Bohent iy A RQliGaciis RkFohe i cyigathe ©
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system \he r}rtt)%ethceorne}c{eglcacﬁg ' SERNDH 88 cd 85 BeEhphRd of their

components.

25 Figure 3a shows a detail of the receptacle and part of the
mechanical means allowing the tubes 7 to be transferred from the latter
towards the extraction device. At its lower extremity, the profile of the rail
5 holding the extremity of the tubes 7 in the horizontal plane is open in
order to allow the lower tube 7 to pass. The latter is held in the receptacle

30 by at least one stop 60. An actuator (not represented) makes it possible to
pivot the stop 60 around its axis (figure 3b), thus freeing the lower tube
that can then be pushed onto the support 45 by mechanical means (not
represented) in the direction of the extraction device. Once in the axis of



15 that) during an extraction phase, electronic conponents 8 are stil
‘present in the tube 7 whereas no conponent is being transferred fromthe
tube 7 to the linear conveyor 5, the control system sends to the pneumatic
systemthe order to generate a to-and fro novenent of the conponents
according to the aforenentioned principle, then to re-establish in the
chanber 36 the 20 pressure necessary for extracting the conponents. |If the
tube is unblocked, i.e. if a transfer of8conponents fromthe tube 7 to the
| i near conveyor 5 is detected by the control neans, the normal extraction
of the components 8 is continued. In the contrary case, the control systen1
| aunches a neM/serles of alternating novenents of trb nents

According t thelingar eonveyasothetie dils hald inifepesision )hEhEb 4} W@O%st ened

onto a Vi br pdweyp ﬁdﬁhﬁ?!a“@fétrab (o= :0) Wdr&e&&b@%ﬁré&ldﬁﬁwdnkmewﬁsr ectly
onto the su E H?Sﬂ E ﬁe tube 7 z then preferably grasped between
the shoe 41 6 ey °aﬂbe ReAHNDY  shoe (not represented) also
fastened to the vibratory system whose upper side is 30 nore or |ess at

the same height as THE pihRg’s &'c‘i’@s%v:zé Re @Aty 691 thaebavt('fgmém)swem

thus all ows Ehe extrenlity

be vi br atedil %@téﬂdﬂlflg‘ﬂ'ﬁl%ﬂ 9%\!4!9 "&%Hﬁ?'peé IJPWﬁgzr 3§fﬂ'l°dgor

eldect roni c egspldsesel ojelyrtolthe outexpratiiei sfthet tubevy.itas posticry of ¢he | } s i 12
advant ageou \é?ﬂ% { t he
corrpone%t S giééﬁget{\%eé%g%e%&n &\?sl ﬁl’ %%ratt%?r%b%gﬂ&(f“& e EXPI’ emt Yy of
the tube 7 Muidd a chambpaaﬂtbataﬁhgmgtlmlbl &e@ lechinopdiectack e c
conponent s fhidhediaigor R datuad 30ovipRphdEMaNtsystent (iﬁttrebeesémed) 5 the

entry of the linear Conveyor 5. According to the previously nentioned
enbodi mrent of the invention, the extraction device is particularly suited
for extrdxting el ecThemine ﬂou\pxd)mmlne acowili howeyer underdtepdthat it is also

| ongi t udi naly2i Bgest%snﬁleggsr? %bl%ﬂ%‘dha%ér@s laﬂﬂﬂ{d‘thék\?&b by Gfhepanl ¢

't he tubes 7 resente 5.and 6.
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exanple the.,profile of_a tu Qn its u i nce
thersne) t ubes IRygratsd 'Qlfr'g‘r"'@ngel&‘ﬁ pﬂgableeﬁ?qrﬁgr}p the: Bron ??Ié?ences of
pressure germoatdablé)anﬂfmmpmsmbﬂe toamsa% oiusetthe sal'nmpmceBBfof t he pincer
3 spread effd nga%ﬁhgysqu}'yl V@BE hftei@ct?&&c dn?etrﬂ aéorfb(?ﬁahéﬂ lﬁ‘lﬁPH?tered by
n g an

t he corresponding prevent| e fICI

conponerd® [having vepegferentiositer prefilesgThedears nmléantﬁégnsweéﬁq ci ency

fﬁn ?ebCOWDEthéq:g@?iJe béla tubr TWIthaGlobally bmpxmavoneemnguwmfuee exit of
e tube oppog 0 ir

i njected i ﬁ!to ﬂ'@"&%gﬁf)ggé%g)% ﬁaqlgys élggrgﬁ | caI #Qﬁeﬂs%éy‘f)cftﬁ)% gpéﬁlrfegensat e

it in the cafe tike & adeptashfarrxamplets thecond lélpmlag@ elRCteanycr at i on

towards the gy ersts MRS efitdaad® thus illustrate by way of exanple a
preferred enbodi nent of the 1Tnventive device adapted for extracting

el ectroni c conponents conditioned in open tubes, for exanple in a tube 7"
open on 2% its uppeNVbanttheTmacev(isrcknsteldomheléoameBE peefepaldyeiwlr)pfc@v&n ses

mechani cal g{‘i‘-@’\ﬁhglé %r@&n??tﬂ?é{%ﬁ’é‘?tthgfc |st|hethte nﬁbé’tp 'IH%r‘H‘érQBe”' ngs

to be cl ose us ensurl I's sufficlen al rth ght for
the el ect r orgXdractthe components 8 from the tube 7, compressed alr isbrou

preferably continuously by the pneumatic system into the chamber 36
through the conduit 39, thus generating an overpressure. Since the stopper
30 70 closing the extremity of the tube 7 is not hermetic, the overpressure
generated in the chamber 36 spreads into the tube 7 from the extremity
that is in the chamber 36, pushing the components 8 towards the open



conponents therein to be extracted efficiently, according to the inventive
met hod. Barring contrary indications, the sane el enents are designated by
the sane reference nunbers in the figures 1 to 9. 5 According to the

vari ant enbodinment illustrated by the figures 8 and 9, the nechanical neans
for closing at |least partially the tube 7" preferably conprise a cover 46
that is placed on the tube 7" when the latter is in position on the support
45 for extracting the conponents 8" it cBntains. The length of the cover 46
is preferably sufficient to cover the 10 entire upper length of the tube 7"
bet ween the shoe 41 and the pincer 3. In order to increase further the
tightness of the tube 7 ", the |ower surface of the cover_46 is preferably
at |east paf¥iramiy ofitha Bebery alignedwithitheingaranyeyoradThe Fempanents
materi al , f@rarexhoperpelled ihBaontimogfdwifrdm the tubey by theafverabl y

olect ronc PesdieapdeBil8ing nal R y00 e el S aftdrthd Brhele
whi ch coul dontatlee linear copxeyardh.iThe ome skiledtinythetart will\hewengeri s ot ori zed

and 1ts 80V GiERftafd heP RS Aldoihriueivdlie Withinhe Fafldwbrcapin The cover
46 is for exanple noved vertica é bé a Ilnﬁ)ar ac%uato nBt 7repres’§nt ed),
for exanpl elMENIDHY,RXPRIENECARPALBERES 3 PngbYpne frasrdhRdlPe TRY shetd:

whi ch | ower suddessivelimpakee oficompriesseal girddeerampbed force onto the tube 7"
when the latter is placed in extraction position on the support 45. The
novenents of the cover 46 are preferably automated and coordi nated with
those of the pi ncerWhemthetubed ispotirely emptiadofitscampenentsdhdpt s are
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a
repeated. tQwa %?%ﬁaﬂoﬁ‘ﬁ@"!ﬁ'&ri ant enbodi nent descri bed here above by
way of exanple) the nmechanical neans for closing at |east partially the

tube 7" i . ; ' the sh
T the one ski 1T eattis ipAEHGhirEOP HAE FELARL"ERA R pridiaply dndflly 1€, S10F
of cover, abtemated and sasntrolied bysseonirel sistemAneheepresatasikThe t he
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For exanp! o PSHEWRL She a<RERtErS and e itistimatic S/t RAHZreRes MR8 toper
part of thestgnals possiblyirecgivaddor @xample fiare diffevertisensors probes oo si ze t he
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exanpl e by i . fs ‘ exi bl e an
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t he conponefyR¢hrenization ofigddtoplemestst he sides by profiling for exanple

t he support 45 so that the open tube can be inserted fully or by using

Bt oot . e SE e b el BB e bUBaBUR elcd s iRURAE A
25 means for extracting the components 8 from their tubes 7, enabling the
latter to remain in horizontal position during the entire operation. The
inventive extraction device thus makes it possible to avoid using complex
mechanical means generally necessary to elevate the tubes in the devices
using gravitational force. The mechanical means for implementing the
30 method of the invention are also much simpler and sturdier than the
pushing devices used by the prior art extraction devices allowing the

components to be extracted from tubes placed horizontally.



.20 of course conceivable within the framework of the invention, according
to t'he size and disposition of the openings of the tubes to be processed.
1'n the precedi ng exanples, the extraction device of the invention allows
the el ectronic conponents to be extracted fromone tube. The one skilled in
the art will easily understand that it is conceivable to adapt the 25

I nventive extraction device in order for it to be able to extract

si mul t aneously el ectroni c conmponents frd®@ several tubes in parallel. The
device is then equipped with several pincers 3 and of several shoes 41 to
hol d the desired nunber of tubes.It is also possible to provide pincers and
shoes adapted for hol di si mul t aneousl y several tubes. The pincer then 30

g t 2
has either a singl eVif 8ERDRVMALICMEANS fonextractinacompaneands caa furtheral | t he
tubes it graléepw theringentivadevitarioereach HigReF Aited 25dn tRe Ratdstf thetlptiey thus

allowing th = AGt | el ectroni.c conppnent f each tube to be
controll ed.grted%furae%, bﬁgabggs‘?gqﬁ? &aﬁﬁre%f‘t‘fsé'ag 95?\"@?2\%’%% fgé‘ﬁfabl e of processing
a plurality of tubes in parallel, the feeding device of the invention is

al so adapted Tor T e&RiaddMiohaPadldiftbheuiaheaitpGIPdgyie BlRd rom these
tubes to_nmeke t em.avsllablg, &’rﬁex nple, to one or sev%rqitl &Proc_esm ng 5
lines. The WWERTRH i5dbatl allownthe sempongnts 8 tesircylsta inibothicastionspondi ng
nunber of piortdd ibd 7.near conveyors or of a single conveyor having several
entries and a single exit point. 16 Clains 1. Method for extracting

el ectroni c conponents (8, 8 , 8") conditioned in a rectilinear tube (7, 7',
7") permtting theithe disnendens of khe surrentadectronicicampenentsitend toni c

o bver pr osau: anaeYS Smaller Mot SOV Ith oM Attt RRreake thebey | Lo 7
\ S o . . | €S,. sSal d, tu ,
7,07 Iowi tﬁaﬂ%&t&hﬁtﬂ/ﬁ%ﬁﬁ n @?C%Fﬂﬁﬂ“‘e{b‘sor-&i %“i Qrgﬁg HMansiels cl ai m
sai d ovdfprlased @eppendicylarly to thi kyngitudinad sxid ofithettebegThesetwed | nt o
said tube (factdsthlis bimishehBestetarRoRd astﬁ@c&%g,oﬂfengm Hearfkd cl ains,

10 conpri si t he step of, hernet,) ca connecting sald one extrerity of
sai d tube (5‘?0"7"99 a’ﬁ it9 ke,p Cﬁﬁéﬁﬂme&@sﬁﬁ&‘hﬂ thys freavently beppenmghat one
of Ej he pr ecanliefertodric eompravantiis sutfidentlg aslaht g@nhaﬁfdﬁ?caansl@%@é&ifm at
sal d one ex e Q| nvert e_diLragcti.on I n
whi ch said %’ﬁ@?ﬁ%ﬁ%%%ﬁ%ﬁ%@?&%’?‘%@e 'é“‘}r %8? ot ithe fubeoalsh RIgrkiRg be (7,
7', 7") 15 the following components. In such situations, an additional force applied

on the components in the direction of the tube's exit does not resolve the

problem, as the jammed component will tend to become wedged even

more firmly in the tube.

The prior art extraction devices generally offer no automatic
20 solution to this problem: the partially emptied tube is removed from the
device, the jammed component is manually replaced and the tube is
reinserted onto the device. This method consequently requires additional
work, apart from the fact that the presence of jammed components cannot
be detected, thus causing a risk that they are thrown away with the tube
25 considered empty. '

According to a preferred embodiment of the invention, the
pneumatic system not only allows compressed air to be introduced inside
the chamber 36, but also enables air therein to be aspirated, for example
through the conduit 39. A depression is thus created inside the chamber 36

30 that spreads into the tube 7, attracting the electronic components 8 that
are there towards the pincer 3. The components, for example components



5. Method according to one of the preceding clains, the correct extraction
of said conponents being controlled automatically. 6. Method according to
one of the preceding clains, the correct extraction of said conponents
being controlled by optical detectors. 20 7. Method according to one of the
claims 5 or 6, conprising a step of generating a depression at said
extremty of said tube (7, 7') 7") in case of incorrect extraction of said
conponents (8). 8. Method according to oht of the preceding clains, said
tube (7") conprising at |east one opening on its length, said nethod
conprising 25 a step of closing at |least partially said at |east one

openi ng. 17 9. t hod according to the preceding claim _said closing step
bei ng per f odﬁmm@/ﬁ%assewa%uh@m#ébus Ee-wliestedrimthe directiampof the.  Met hod
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01I‘O sai g uppé&ﬁﬁg?%ge‘%gyt@ %%?/‘Z a?'&é}’ &eﬂge%fﬁga aggg%qu-?%ﬁ}qyegheﬁtoqi{t hg
precedi ng clthe eompangnts 8 ingheteibe; A fewalternated avevements arkgenesally
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for extractlﬂg el ectronldc conponent s , ' condi dina
rectilinear tPgB&EyUMepn tﬁ‘ﬂ%PﬁﬁsFT’ Isragain intradyerd in aKQNEIRUOUS 7 ed i n
that it compmamsesr insidecthetiamibysB6 until itheicognponents have dsenecdmpletelyr eat ed
at one of t édarrities of said tube (7, 7', 7") for extracting said

el ectroni c conponerits (8, 8, 8") fromsaid tube (7, 7', 7"). 15 13.
Extraction device according to the preceding claim said pneumatic system
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of said t ubdeteqtirmg ;hepyesemcsaifdhprmlaquohi: cyspenentss irtthe tuhe dandevi ce
accor di ng t gh@Rearfef SF 115 ebFDokentofrin t{%@'tgb.tgr’fe&?‘iﬁ tHe ﬁMé%reéB E}F sﬂg,,;i

depression h_B he %ener_at ed at "sal d pne ex reg1 % of, sald tu S § i
to invert tHBednfrmatianiissuipg Borg thesereoirpbsansdniansmiteddo the g-)
cihr culate i ldesii:ieds_ dariteol system. When thibcdtrobsyst@mtrieesivee the infaearitibrng to
t he precqdi i C o r
o aspi nsa izt diifg B8 dkfRATIONS, TR HE PBRirkheE s Bl nrgbedf! 1.
precedi ng cinithe tabed wheteas naroumanandiinheingtrapstarmed froraiie fgbe dabl e
material (3% thalmdae cohveper Sl the ¢driteol systerhRBn8Ht6 the peuhfatid syBfdrd T ube
(7, 7, 7) \ﬁﬂen aal g %I ncer (3% rnag s said ong }Iremp:tbl}/. 5 18. "Ext.raction
devi ce’ accorFRae 1o BEnEFateaagne P ovament sfshe <ompensis a56erding) o
mat eri al ( 3% theiafgremeationedhirifcdple, then to re-establish in the chamber 36 the
20 pressure necessary for extracting the components. If the tube is unblocked,

i.e. if a transfer of components from the tube 7 to the linear conveyor 5 is

detected by the control means, the normal extraction of the components 8

is continued. In the contrary case, the control system launches a new series

of alternating movements of the components.

25 According to a variant embodiment of the invention, the press 4
is fastened onto a vibratory system (not represented) fastened directly or
indirectly onto the supporting plate 10. The tube 7 is then preferably
grasped between the shoe 41 of the press 4 and an additional shoe (not
represented) also fastened to the vibratory system, whose upper side is

30 more or less at the same height as the upper side of the support 45. The
vibratory system thus allows the extremity of the tube 7 close to the linear
conveyor 5 to be vibrated, preferably quickly and with a small amplitude. If
the electronic components 8 jam during extraction, the vibratory system is



19. Extraction device according to one of the clains 16 to 18, said pincer
(3) 'buil ding a chanber (36) connected to said pneumatic system and
‘hernetically connected to said one extremity when said pincer (3) 10 grasps
said one extremty. 20. Extraction device according to one of the clainms 16
to 19, said pincer (3) conprising two jaws (31, 32). 21. Extraction device
according to the preceding claim said two jaws (31, 32) being padded with
conpressi bl e and nmoul dable material (35)1215 22. Extraction device
according to one of the clainms 12 to 21, said pneumatic system being
designed so as to generate a to-and-fro novenent of the electronic
conponent s ' d tube (7, 23. Extraction device

g 8, 8" ' 7, 7").
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their entire length, the differences of pressure generated by the pneumatic
system in the chamber 36 of the pincer 3 spread efficiently only until the

20 first lateral opening encountered by the corresponding air flows, thus
preventing an efficient control of the components located beyond this
opening. Although this lack of efficiency can be compensated, for the
movement of the components towards the exit of the tube opposed to the
pincer 3, by increasing the pressure of the air injected into the chamber 36,

25 itis practically impossible to compensate it in the case where the
components must be re-directed by aspiration towards the pincer 3.

Figures 8 and 9 thus illustrate by way of example a preferred
embodiment of the inventive device adapted for extracting electronic
components conditioned in open tubes, for example in a tube 7" open on

30 its upper part. The extraction device then preferably comprises mechanical
means allowing at least part of the tube's opening or openings to be
closed, thus ensuring that the latter is sufficiently airtight for the electronic
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In order to increase further the tightness of the tube 7*, the lower surface
of the cover 46 is preferably at least partially covered by a gasket 47 of a
supple and airtight material, for example of rubber. The gasket 47 is
however preferably sufficiently rigid to prevent it from coming into contact

15 with the electronic components 8" inside the tube 7* when the cover 46 is
lowered, which could hinder their extraction.

Preferably, the cover 46 is motorized and its movements are
controlled by the device's control system. The cover 46 is for example
moved vertically by a linear actuator (not represented), for example by a

20 pneumatic thrustor. or an electromagnetic actuator, which lowers it and
presses it with a predetermined force onto the tube 7" when the latter is
placed in extraction position on the support 45. The movements of the
cover 46 are preferably automated and coordinated with those of the
pincer 3 and of the shoe 41 so that the three elements are closed and/or

25 lowered onto the tube 7* at the same time, a little before the extraction of
the components 8" is performed and controlled in the manner explained
above. Once the tube 7" is emptied of its electronic components 8", the -
cover 46 is lifted while the pincer 3 is opened and the shoe 41 is raised. The
empty tube 7" can then be evacuated from the support 45 to be replaced

30 by a full tube for which the aforementioned steps are repeated.
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open tube 7" comprise a cover 46 placed between the pincer 3 and the

shoe 41. The one skilled in the art will however understand that other

5 forms of covers, motorized or not, are possible within the framework of the

invention. The one skilled in the art will also understand that the tightness

of the open tube can be ensured by other mechanical means. It is for

example conceivable to size the shoe 41 so that it covers the upper part of

the tube from the pincer 3 up to its opposed extremity, to size the upper

10 jaw 31 of the pincer 3 so that it covers the open tube until the shoe 41, or

to combine these two elements.

Within the framework of the invention, the extraction device can
also be adapted for extracting electronic components from tubes that are
open on their lower part, for example by covering at least partially the

15 support 4 with a flexible and airtight material onto which the open tube is
placed during extraction of the components, or from tubes open on the
sides by profiling for example the support 45 so that the open tube can be
inserted fully or by using specific covers placed vertically on one or two
sides of the open tube. Any combination of the aforementioned solutions is

20 of course conceivable within the framework of the invention, according to
the size and disposition of the openings of the tubes to be processed.

In the preceding examples, the extraction device of the invention
allows the electronic components to be extracted from one tube. The one
skilled in the art will easily understand that it is conceivable to adapt the

25 inventive extraction device in order for it to be able to extract
simultaneously electronic components from several tubes in parallel. The
device is then equipped with several pincers 3.and of several shoes 41 to
hold the desired number of tubes. It is also possible to provide pincers and
shoes adapted for holding simultaneously several tubes. The pincer then

30 has either a single pressurized chamber hermetically connected with all the
tubes it grasps, or several chambers connected each to a single tube, thus
allowing the extraction of the electronic components of each tube to be
controlled.
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In the case of an extraction device capable of processing a
plurality of tubes in parallel, the feeding device of the invention is also
adapted for receiving the electronic components extracted from these
tubes to make them available, for example, to one or several processing

5 lines. The feeding device is then for example equipped with a
corresponding number of parallel linear conveyors or of a single conveyor
having several entries and a single exit point.
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5 from said tube (7, 7', 7") through an overpressure being generated at one
of the extremities of said tube (7, 7', 7") with pneumatic means.

2. Method according to the preceding claim, said overpressure
being generated by compressed air being injected Into said tube (7, 7, 7").

3. Method according to one of the preceding claims,
10° comprising the step of hermetically connecting said one extremity of said
tube (7, 7°, 7") to said pneumatic mean:s.

4. Method according to one of the preceding claims,
comprising a step of generating a depression at said one extremity of said
tube (7, 7, 7") to Invert the direction in which said electronic components

15 (8, 8', 8") circulate in said tube (7, 7', 7"). |

5. Method according to one of the preceding claims, the
correct extraction of said components being controlled automatically.

6. Method according to one of the preceding claims, the
correct extraction of said components being controlled by optical detectors.

20 | 7. Method according to one of the claims 5 or 6, comprising a
step of generating a depression at said extremity of said tube (7, 7', 7") in
case of incorrect extraction of said components (8).

8. Method according to one of the preceding claims, said tube
(7") comprising at least one opening on its length, said method comprising
25 astep of closing at least partially said at least one opening.
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10. Method according to the preceding claim, said tube (7")
comprising at least one opening on the upper surface, said closing step
5 comprising the covering of said upper surface by a cover (46).

11. Method according to one of the preceding claims,
comprising the simultaneous extraction of electronic components (8, 8', 8")
from a plurality of tubes (7, 7', 7*).

12. Device for extracting electronic components (8, 8', 8")

10 conditioned in a rectilinear tube (7, 7', 7*) permitting their transport,
characterized in that it comprises a pneumatic system allowing an
overpressure to be created at one of the extremities of said tube (7, 7, 7")
for extracting said electronic components (8, 8', 8") from said tube (7, 7',

7n).

15 13. Extraction device according to the preceding claim, said
pneumatic system allowing compressed air to be injected into said tube (7,
7', 7).

14. Extraction device according to one of the claims 12 or 13,
said pneumatic system comprising means for hermetically connecting said
20 one extremity of said tube (7, 7, 7") to said pneumatic system.

15. Extraction device according to one of the claims 12 to 14,
said pneumatic system enabling a depression to be generated at said one
extremity of said tube (7, 7', 7") to invert the direction in which said
electronic components (8, 8', 8") circulate in said tube (7, 7°, 7").

25 16. Extraction device according to the preceding claim, said
connecting means comprising a pincer (3) for grasping said one extremity.
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5 18. Extraction device according to the preceding claim, said
compressible and mouldable material (35) being an airtight foam.

19. Extraction device according to one of the claims 16 to 18,
said pincer (3) building a chamber (36) connected to said pneumatic system
and hermetically connected to said one extremity when said pincer (3)
10 grasps said one extremity.

20. Extracﬁon device according to one of the claims 16 to 19,
said pincer (3) comprising two jaws (31, 32).

21. Extraction device according to the preceding claim, said two
jaws (31, 32) being padded with compressible and mouldable material (35).

15 22. Extraction device according to one of the claims 12 to 21,
said pneumatic system being designed so as to generate a to-and-fro
movement of the electronic components (8, 8', 8*) In said tube (7, 7', 7").

23. Extraction device according to the preceding claim, said
pneumatic system allowing a depression at one of the extremities of said
20 tube (7,7, 7") to be created.

24. Extraction device according to one of the claims 12 to 22,
comprising control means for automatically controlling the extraction of
said electronic components (8, 8', 8") from said tube (7, 7°, 7*).

25. Extraction device according to the preceding claim, said
25 control means comprising at least an optical sensor.
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27. Extraction device according to one of the claims 12 to 26,
5 comprising mechanical means (46, 47) enabling at least one opening of said
tube (7°) to be at least partially closed.

28. Extraction device according to the preceding claim, said at
least one opening being placed on the upper side of said tube (7*), said
mechanical means comprising a cover (46).

10 29. Extraction device according to one of the claims 12 to 28, for
extracting electronic components (8, 8', 8*) simultaneously from a plurality
of tubes (7, 7', 7").

30. Device for feeding with electronic components (8, 8', 8*) a
processing line (9), characterized in that it comprises an extraction device
15 according to one of the claims 12 to 29.

31. Feeding device according to the preceding claim, comprising
a conveyor (5) for transporting said electronic components (8) extracted
from said tubes (7, 7', 7*) to said processing line (9).

32. Feeding device according to the preceding claim, said
20 conveyor (5) being a linear conveyor.

33. Feeding device according to one of the claims 30 to 32,
comprising a receptacle for storing tubes (7, 7', 7") containing electronic
components (8, 8', 8").

34, Feeding device according to one of the claims 30 to 33,
25 placed on a supporting plate (10) for its modular integration into a
component processing line (9).



