WD 2004/ 002207 PCT/ BE2002/ 000103 Device for transferring electronic
conponents froman inclined supply track to another el enent. The present

i nvent i orwoaaekmam7a devi ce for transferring el ectroni ®CT@R200193fr om an
inclined supply track to another elenent |ike a packing elenent, a printed
circuit board, a testing device or the like. In particular, it concerns a
devi ce which can be used in tape-and-reel packagi ng machines for

successively  transferring single electronic conponents |ike

seni conducPBV3Ce| CTOr afd 3RFFT THINGm & SHEATHE] grampaneisppliran ackito a
packing ta ; [ i | t si ngl e conmponents and
which is s?gg%gggd %g@%gX#gﬁ%g%%kghéﬁgggﬁgﬁéggé,qgg said electronic
conponents__are inserted one by one in said pockets, which packing tape is
then wound on a reel. Such tapes filled with electronic conponents are
efficiently used for automated assenbly of printed circuit boards or the
like. In tradiijrenand apevandiseel devieses ahbyebectrniG OMmMangs are
transferred fromthe inclined gravity supply track to the tape-and-reel
mechani sm ShAFREPNBE t GOMPYPeBstsoffpprek-adndipradacdeveupslyA frack ttype of
known pi ck; a j.ces. | o] . ' e sw.n rmwhich is

equi pped m??ﬁggg%agﬁﬁ%?%ggz %két a?g?%l§§é3§e %ﬁgﬁhé pg%n%g t 1§ %81t r oni ¢
conmponent boaWd, 2804£602207 dRE€TLCBE2@02he001®2.2 hold it. The el ectronic
conponent is then lifted fromthe

In particular, it concerns a device which can be used in
tape-and-reel packaging machines for successively
transferring single electronic components like
semiconductors, IC’s, and such, from an inélined gravity
supply track to a packing tape that is provided with
pockets to hold single components and which is stepwise
moved forward and sealed off, as said electronic components
are inserted one by one in said pockets, which packing tape

is then wound on a reel.

Such tapes filled with electronic components are
efficiently used for automated assembly of printed circuit

boards or the like.

-In traditional tape-and-reel devices, said electronic
components are transferred from thé inclined gravity supply
track to the tape-and-reel mechanism, mainly by two types

of pick-and-place devices.

A first type of known pick-and-place devices is formed by a
single swing arm which 1is equipped with a vacuum nozzle

that is pressed on the top of the electronic component to



supply track and noved over a pocket in the tape, follow ng which the
conponent is pushed into the underlying pocket and is released. A second
type of kwovmoquioeo7and- pl ace devices is nore conpl ex amd¢TiBE20@ro0e@3 by a
rotary turret which is equipped wth a single vacuum nozzle to pick up the
el ectronic conponents fromthe supply track and to nove themto

subsequent stations for inspection and transfer to a tape. A di sadvantage
of these known pick-and-place devices is that the electronic conponents
are subj eci@ildt oti nfast e¥arttemnihatompandamags tihercobpbnent §romspée al |y

when new generation ¢o nent like for instance fragile thi shrink
snal | corrpsglrpepﬁ%,{ﬁaac\:/% %@8%@%%%%8? PnPPhés %ﬁo&kepi%(??-ean%-o?ﬂl&‘f’én@evi ces
the conpongiich atbe at@fpExposedst puaies aintoerthea GOAELByIMgL peaikegause
the conponents to be msaligned on said vacuum nozzle, resulting in an

i ncorrect 3Y5i1F ofehP®Et he conponent over a pocket. \Wen~the nisaligned
conponent is next pushed into the pocket, the fragile | eads are usually
severely damaged and a usel ess conponent is sealed into the' tape. Mre
recently, Zanctlemdki ngpef dévi keotas hegn-amirpbhced ddw degansfer mohe

el ectroni c. components froman i.nclined supply track to tape. This known
device is ?%‘l‘%%x b@né l?o?ﬁf?ﬁ& g’lysl? t%oéiaﬁpg %%]f%al ‘Qj’ﬁéﬁgpéﬁ?e@ili’ﬁ&@ at
one side wiheh diasskskiggaki gpedute trive: Supphky tpack and that thecteppesi ng

side of the disk is in a horizontal position. The W 2004/ 002207
PCT/ BE200 HOTET 38 el T ofit® c6ipoRent §r3Fkdead ont @ h&asigpplyerr agk i nt o

subsequent stations for inspection and transfer to a tape.

A disadvantage of these known pick-and-place devices is
that the electronic components are subjected to impact
forces that can damage the componenté, especially when new
generation components, like for instance fragile thin

shrink small components, have to be handled.

In these known pick-and-place devices the components are
also exposed to lateral inertia forces that can cause the
components to be misaligned on said vacuum nozzle,
resulting in an incorrect positioning of fhe component over
a pocket. When the misaligned component is next pushed into
the pocket, the fragile leads are usually severely damaged

and a useless component is sealed into the tape.

More recently, another kind of device hés been introduced
to transfer the electronic components from an inclined
supply track to a tape. This known device is formed by a
rotating disk that is conicaly shaped, so that at one side
the disk is aligned to the supply track and that the

opposing side of the disk is in a horizontal position. The



radial slots in the edge of the disk and are rotated to the opposite side,
where they are picked up by a rotating pick- and-place nmechanismto
transfer wbhemnwsw2207t ape. A di sadvantage of this nore re®EmtBR2okRMOMI3t ype of
device is that the |eads of the electronic conponents are in physical
contact with said rotating disk and are3hence subject to be damaged.

Anot her di sadvantage is that an additional pick-and-place nechanismis
required that, noreover, can cause ,some _damage to the conponents

concer ned. SHHEFRERL | FTRATRIED ne*PHe BRBr THRR I Bnddastd dPhéer

di sadvant ages; o 1105 18 § flﬁnthéh@ditqavgwm@ 8988€EN Arde¥Legtbar to the
transferring electronic conponents froman.inclined gravity supply track

t o anot heromdanent ,shdee paetecthayl yra piekedviipgbyl enentatihgr adtéri sed
inthat it, conprises at leas% oge S\A%ng ﬁhmt at i% fixed to, or is part
of, an i 1P TOt BT T NI SHAf tOt haf FsStohnelt &84 fo“@PFving neans and
that is positioned between the supply track and the receiving el enent,

wher eby the swi ng armforns an angle wth the rotating shaft and is at
| east rot t aBi 2aPBenbegea off itsts paRTe | 6RCCRALYe RO [RYRS t 9ht 88Vp&ral | el

to and abfgfetg\@%bswe' y1L58EK, caNd 2 5&?88%88%“8&11\#\&%?@/ the SWng
armis situated above the receiving elenent, sald device further
conpri si npisyxctdahn meartsdto wuck upabmd todatholgd diséncendechmonpenest

agai nst tfg%g%gg@ %kﬁ]bg[)ggggégg?zgédihggjlgg%gg%gg g%%? is that an
additional pick-and-place mechanism is- required that,
moreover, can cause some damage to the componehts

concerned.

The invention aims to overcome the aforementioned and other

disadvantages.

To this aim, the invention concerns a device for
transferring electronic components from an.inclined gravity
supply track to another element, more particularly a
receiving element, characterised in that it comprises at
least one swing arm that is fixed to, or is part of, an
inclined rotating shaft that is connected to driving means
and that is positioned between the supply track and the
receiving element, whereby the swing arm forms an angle
with the rotating shaft and is at least rotatable between a
first position, whereby it 1s situated parallel to and
above the supply track, and a second position whereby the
swing arm is situated above the receiving element, said
device further comprising suction means to suck up and to

hold a concerned component against the swing arm.



An advant age of the device according to the inventionis that it allows
for a very high throughput speed. Another advantage is that no inpact force
froma piwk-2an02p7ace armis applied to the el ectroni c PCOBERNEN6103
elimnating all risks of damagi ng the conponents and meking it hence
suitable to also handl e nore delicate el éctronic conponents. Yet, another
advant age of the device according to the invention is that, due to the
snmooth controlled rotation of the swing arm the electronic conponents
keep t heir Ztbr?E€EENtRESI GTontled ERE¥LSH mFeeuding thatheheineee: ddmays

Cost ly Systom] ane WK Reri LRy on ot EoryePtRRbarngtne o oo o

costly system | ans. th the intentlon
characteristics of the invention, several preferred forns of enbodi nent
are described. hereafter of exanple, without any |imtative

., by,
charact er, WAH Fefst & J%é?%yjfgggg%%ﬁﬁaﬁﬂpﬁ&t droRdshgscomirereiak-Engare 1

schemati caldlyadeepresent $sa dgyicefccesdi Rge t Qtdia Adn4ent i 95y, 5%8H£§ 2
represents the device of figure 1 in a second position, flgur% !
repr esent s Sdifgpakiiew ackoridisiep arf clenking fheurendondigurasd 4naring
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components.

Yet, another advantage of the device according to the
invention is that, due to the smooth controlled rotation of
the swing arm, the electronic components keep their correct
position on the swing arm, so that they are always
correctly positioned in a pocket of the receiving element,

hence avoiding costly system jams.

With the intention of better showing the characteristics of
the invention, several preferred forms of embodiment are
described hereafter, by means of example, without any
limitative character, with reference to the accompanying

drawings, wherein:

Figure 1 schematically represents a device according
to the invention;

figure 2 represents the device of figure 1 in a second
position;

figure 3 represents a top view according arrow F2 in
figure 1;

figures 4 and 5 represent on a larger scale two cross-
sections according to the respective lines IV-IV and

V-V in figure 1;



figure 6 schematically represents a variant of the device of figure 1
figure 7 schematically represents the device of figure 6, but with

addi t i onawowoeumpk207nspecti on neans. Figures 1 to 5 repr@SEmE20020008108 1
according to the invention for transferring electronic conmponents 2 from
an inclined gravity supply track 3 whigh receives singular electronic
conponents 2 from an inspection and supply conpartnent 4 of a packagi ng
machine 5, to a receiving elenment 6, which, in this case, is a

horizontal ly pesgiiened papkinagitapeycomasissagta servasiahtposketther
that are equally spaced along the |ongitudinal direction of the tape and
whi ch can cont &¢Vierli 9f dik¥Uuedndonents 2. The gravity supply track 3

extends ina ver{4eAl P adteRlli ch1hosbbLaued:tachBoqakhe Xl Whegrsd he
el ectronic conponents 2 are f el ease romthe above nentione i N'spection
and supply conpay thentwith l4déDoponsesvisnapaiabbettfiprevegusdi ng profiles,
respectively 8 and 9, which are positioned at a small distance apart and
one above the other, and, which are inclined with an inclination angle A

that, in the,exagple t$hown, rdsrafedpgle evd%e but abishicay also thave a
different value. The upper profile 9 contains inits bottomsurface a
| ongi t udi natvet #dngLgrosvansderrand € laiiRy Ve RPReRbd 2 of TPHe Aower

profi | o 8 . Y0 2004/ 02201, PCTLBE2002/ 000103 6, ThgnsupRlas 1450k A lise
electronic components 2 from an iInspection and supply
compartment 4 of a packaging machine 5, to a receiving
element 6, which, in this ~case, 1s a horizontally
positioned packing tape comprising a series of pockets 7

that are equally spaced along the longitudinal direction of

the tape and which can contain individual components 2.

The gravity supply track 3 extends in a vertical plane and
is positioned facing the exit where the electronic
components 2 are released from the above mentioned

inspection and supply compartment 4.

It comprises two parallel fixed guiding profiles,
respectively 8 and 9, which are positioned at a small
‘distance apart and one above the other, and, which are
inclined with an inclination angle A that, in the example
shown, is an angle of 45°, but which can also have a

different wvalue.

The upper profile 9 contains in its bottom surface a
longitudinal guiding groove 10 that is centred over the top

of the lower profile 8.



profile 11 with the same width as the lower profile 8 and which is
parallel to it. This additional profile 11 is connected to driving neans 12
li ke an ewecveiwwezyriet or such, and is nmovable in the pl aog/BEabo2tohet03uppl y
track 3, between a lower position and an_ upper position, whereby, in this
upper position, the upper surfaces of this novable prof| le 11 is aligned
with the wupper surface of the fixed lower profile 8. The device 1

di th ti th ly t k 3 th b
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posi ti oned grbdihe sarmeyvent keal sake il Yadr sk 3oaRd Widh 16arg i gaga
swing arm is fixed in an angle to the rotating shaft 13 and preferably

det achabl e wiiigdt dl9 e@radeiftli difedi®otation plane as 14 which which is The
rotating shaft 13 is connected to drive neans 15, like an electrical notor
or such, and is 'rotatable between a first position as represented in
figure 1, wbdrekydding orsli ngrafimd 41 sisidaratead: above ﬂhﬁvﬁﬂ@pﬁgaﬁgamk 3,

and at Ieast a second position as represented . in figure preferably
cor r espondildgc® ¢ha §6t t?‘?i??%@%? ?EOGBCW\eF‘@SylSt H@V%\ii Q psane

situated abgvergdd RNSs thgckece vibRgwethenent oQer p081tlon and an
upper position, whereby, in this upper position, the upper
surfaces of this movable profile 11 is aligned with the

upper surface of the fixed lower profile 8.

The device 1 according to the invention i1s installed-
between the supply track 3 and the above mentioned
receiving element 6 and comprises an. inclined rotation
shaft 13 which is positioned in the same vertical plane as
the supply track 3 and which carries a swing arm 14 which
is fixed in an angle to the rotating shaft 13 and which is

preferably detachable.

The rotating shaft 13 is connected to drive means 15, like
an electrical motor or such, and is rotatable between a
first position as represented in figure. 1, whereby the
swing arm 14 is situated above the supply track 3, and at
least a second position as represented in figure 2,
preferably corresponding to a rotation over 180°, whereby
the swing arm 14 is situated above and across the receiving

element 6.

The rotating shaft 13 and the swing arm 14 are preferably
oriented in such a way that, in said first position, the.

swing arm 14 1is parallel to the supply track 3, whilst in



The rotating shaft 13 and the swing arm 14 are preferably oriented in such
a way that, in said first position, the. swing arm14 is parallel to the
suppl y t raoko®@y/ooadvrl st in WO 2004/ 002207 7 PCT/ BE2002/ 000TMXBE28@0d09&cond
position, the swing arm14 is mainly directed in a horizontal direction.
This is achieved by positioning the rotating shaft 13 and the swing arm 14
in such a way that the inclination angle B of the rotating shaft 13 and
the acute angle C, formed between the swing arm 14 and the rotating shaft
13, are both-hpiRexidePerjtéqual the t3elnmi aenof 4a is gt imhyl éirached hal f

the val ue of, the gboyve nenti jnclination angle A of the supply track
3. This is rneflecte by t eﬂgcgcri(a%gion B=C= (90 - AA2). A longitudinal

gui ding groove 16 for the electronic conponents 2 is provided in the
botton1surgﬁfe at the smﬁnﬁ barn114, whereby this groove 16 is centred over
e

the supply I toacke PARERYERe PYWRRF drinniag sthe re§atingt speditt iloh and

consequent lknd erBd R Ahit pesiddan of  dhe s r . sion for the
gui di ng groove 10 g:‘ the fixed upper wprs}(;f ilfégé Er;fgno%a ﬁ%%%%%%@ﬁt?ré% €37 The
gui di ng gr &veth®s netEtd non agademUA hsdi rther r aptied byngke stop Adrmed

extendi ng e t Qm. rfggg f, the, sw ng rm.,14. The _device 1

according Ibg%g?ﬁtggi ni%/}ge)ént gg]}%i?orrprl sgé sal?&i%e ﬁ:é%r??lfn(?r by &3vacimn

devi ce 18 bthah campaonsmatsugticualport lthd haklue cennect edqghe the,gui ding

roove 16 of, the

9 minus half the wvalue of the above mentioned inclination
angle A of the supply track 3. This is reflected by the

expression B = C = (90° - A/2).

A  longitudinal guiding groove 16 for the electronic
compopents 2 is provided in the bottom surface at the swing
arm 14, whereby this groove 16 is centred over the supply
track 3 when the swing arm ‘14 is in its first position and
consequently forms in this position of the swing arm an
extension for the guiding groove 10 of the fixed upper

profile 9 of the supply track 3.

The guiding groove 16 in the swing arm 14 is interrupted by
a stop 17 extending from the bottom surface of the swing

arm 14.

The device 1 according to the invention comprises suction
means formed by a vacuum device 18 that contains a suction
port 19 that is connected to the guiding groove 16 of the
swing arm 14 by means of a hose 20 that is connected to a
tube 21 that extends through a passage hole 22 in the swing

arm 14 and that communicates with said groove 16.



swing arm 14 by nmeans of a hose 20 that is connected to a tube 21 that
extends through a passage hole 22 in the swng arm 14 and that

comuni cawesoewaok2o3ai d groove 16. WO 2004/ 002207 8 PCT/ BEZBI20@2000103 The
above nentioned receiving elenent 6 is novable in its |ongitudinal
direction by neans of a traction nmechanigsm?23 that is for instance forned
by a traction wheel 24 with radial extending pins 25 that co-operate with
equal |y spaced perforations 26 in the rimof said receiving element 6 and
that is fixXétf tPehe BRaLioseda nhdaiingamt benert Goritsy chovaals 28 dte

provi ded t ) ) S t above mentioned noyable parts

and are t thr e d&ﬁg{&%%ﬁe%{jg%g?ggggg i %%‘St g)%t e et ehse” n@%ﬁg‘ﬁ?%‘ﬁ’i“oz 3t he

i nspecti on @t supplivrcoipatineat rocl tihe drividgri®anshed? ofstherp
driving neans 15 of the rotating shaft; to the

novabl e profil.e 11; to the

vacuum devirc:’éilfé, %%Ar}é}q y R3S t ke t FREE oROmeBR&RIESM Zégbf efwally
recei vi ng el £ rhese; NBANS 4 e I : rson
skilled in tF%e cg%cer ned ltoergéﬁ%é(;:gilnfi el Zréﬁd@farség\% e?%?%ﬁé]lﬁ%t g%%r%?ﬁgr
descri bed i aget &hat nig hel gresenttioppthiatt | oh. a Tei vpeg ahboor o7t he devi ce
according to the invention is very easy and as follows. The electronic
conponents 2 are rel eased one by one by the control neans 28 fromthe

i nspect i on Camd rellpplearconpar hrenprodiand awve sedheinean the fo¥edaHpRer

and lower profjle 8-9 of the supply track 3. When an el ectroni ¢ conponent

2 is relea§gh,t ﬁezﬂﬁyg%|gentloned movable parts and are therefore
connected respectively to the release mechanism of the
inspection and supply compartment 4; to the driving means
12 of the movable profile 11; to the driving means 15 of
the rotating shaft; to the vacuum device 18; and finally to
the traction mechanism 23 of the receiving element 6. These
control means 28 are well known by a person skilled in the

concerned technical field and are therefore not further

described in detail in the present application.

The operation of the device according to the invention is

very easy and as follows.

The electronic components 2 are released one by one by the
control means 28 from the inspection and supply compartment
4 and are fed between the fixed upper and lower profile 8-9

of the supply track 3.

When an electronic component 2 is released, the movable
part 11 of the supply track 3 is situated in its upper
position and the swing arm 14 is situated in its first
position. This situation is represented in figure 1 and

corresponds to a sitﬁation. where the movable _profiie 11



part 11 of the supply track 3 is situated in its upper position and the
swwng arm 14 is situated in its first position. This situation is

repr esentwo 200w/ doezpare 1 and corresponds to a situati onPer@ER0R2e010BVabl e
profile 11 WD 2004/ 002207 9 PCT/ BE2002/ 000103 forns an extension for the

| ower fixed profile 8 and where the gui#ing groove 10 of the swing arm 14
is aligned with the guiding groove 16 of the fixed upper profile 9 of the

supply track 3. It is_clear that the rel eased conponent 2 will slide down
by gravit ygod%?‘%ga% uﬁ}ég?{lﬁaoﬁt %Pﬁe tg‘&t e’é—’urﬁldigd?r@f%le b®dgndowhgrehe

gui di ng pr afid esuBdidgapdobend ooy dedhat VRY | di 0g gr.ooves
10-16 of the ug%éy prst%f ?Ig 9 and of the ?\fmi%l\g g(r}% t1144 llhs’ﬁ %ﬁ%ﬁn?ﬂgwgﬁg hat
the | eads 3@ofduir¢engofponsat 12 arfe fheefyxedspepded oo fidtch Sidestat t he

profil es 8- f %;Hg ly track 3 and are not in contact wth any part
of the deviscj:uxjépp%y ec\ﬁmygfh Wof the profiles 8-11 is therefore smaller
than the di stance D between opposite |eads 30 of the conponent 2. Wen the

conmponent ﬁ)yr eaches the above nentioned stop 17, the vacuumdevice 18 is
activated thie CoRtFolf PREatde2 g elrn 9t comroRBRboRemti 1 islisdekddwap in

the gui di ng9rooyeitcds aedn s's&;%}gg hel d Lagar e_swing arm 14, Once
t he vacuum devi ce JEI.SI}I S actrl:gf/ate};r, thééd rr%J\C/at))tﬁ% pkgﬁtéﬁ SBFffl%S s‘#ppiLF’t rack
3 is novedbpreint e | birerthsositidimat pacfsate di-stlansedf beimgheylierds 30 of

the conpongpi %’ops%y tt@x%t ’gudiu iinn gq:orclaex;(ets SltOe—pl’6 \Aclr)]fentlrgeheugglger?ogfg%ilzei 8
and of the swing arm 14, in such a way that the leads 30 of
the component 2 are freely suspended on both sides of the
profiles 8-11 of the supply track 3 and are not in contact
with any part of the device 1. The wiath W of the profiles
8-11 is therefore smaller than the distance D between

opposite leads 30 of the component 2.

When the component 2 reaches the above mentioned stop 17,
the vacuum device 18 is activated by the control means 28
so that the component 2 is sucked up in the guiding groove

16 and is strongly held against the swing arm 14.

Once the vacuum device 18 is activated, the movable part 11
of the supply track 3 is moved to the lower position at a
safe distance from the leads 30 of the component 2, so
that, during a next step, when the component 2 is
transferred by rotation of the swing arm 14, the leads 30

.are kept clear of the supply track 3 to avoid possible
damage to the leads.

The swing arm 14 is next rotated to its second position, as

represented in figure 2, so that the electronic component 2



transferred by rotation of the swng arm 14, the leads 30 are kept clear
of the supply track 3 to avoid possible danmage to the |eads. The swing arm
14 i s nexworoeiezh7t o its second position, as representPed/BRI0G2i09em08 2, SO
that the el ectronic conponent 2 WO 2004/002207 10 PCT/ BE2002/ 000103 is
transferred to a position exactly aboveig pocket 7 of the receiving

el enrent 6. The vacuum device 18 is then deactivated by the control neans
28, so that the electronic conponent 2 is released and is dropped into
sai d pocketlis7 fromsteveey Smald pesihion Nextctillye aocant i anpoekbanisn23 s
activated %'Pld t he .recejvi negnel er’%ent 6 is noved over a distance
correspondi ng rtege[lhvelr%ne[lr istance between two successive pockets 7 and
the newly filled pocket 7 is sinultaneously sealed off by a tape which is
not represented in the drawings. At the sane tinme, the swng arm14 is
rotated badket ov3¢RWf [FeFtCFost i 65 abeen heemsdilréegarky 11hef ¢dretsabpl y

track 3 is.Lais agaj.h ;ta.al. . .0 rofile,, .so that the
si tuati on, lsﬁgéﬂj?lrsef)}érjéae'se%tbe&hl%r? f%%rgl%,gt%sgﬁégaﬁgmpgqﬁear}tne ) lﬁex’fe?la%ased

fol | owi ng eodpdseniroppesi relteased d paraltdte BSuppy a cMArdmENt Heighbe
transferred to the receiving elenent 6 in a simlar way as al ready

expl ained. Preferably the enpty receiving elenent 6, nore specifically the

packi ng tamexti, S YRwWOUREabEORha hbEREnieRl ¥BI chsi sy Motvafrepresgnted,in the
drawi ngs, whilst the filled and seal ed
. receiving element 6 is moved over a distance corresponding
to the centre distance between two successive pockets 7 and
the newly filled pocket 7 is simultaneously sealed off by. a

tape which is not represented in the drawings.

At the same time, the swing arm 14 is rotated back to its
first position and the movable part 11 of the supply track
3 is raised again to align with the lower profile , so that
the situation, as represented in figure 1, is again

obtained.

Next, a following component 2 is released from the supply
compartment 4 to be transferred to the receiving element 6

in a similar way as already explained.

Preferably the empty receiving element 6, more specifically
the packing tape, is unwound from a first reel which is not
represented in the drawings, whilst the filled and sealed
packing tape is wound on a second feel which 1is also not

represented in the drawings.

Another embodiment of a device according the invention is

represented in figure 6, whereby a second swing arm 14 is



packi ng tape is wound on a second reel which is also not represented in

t he draw ngs. Anot her enbodi nent of a device according the invention is
repr esentwo 200u/dfoezar e 6, whereby a second swi ng arm 14 PSTRB20Q04061002207
PCT/ BE2002/ 000103 11 fixed to the rotating shaft 13 in a symetrical way
with respect to the first swing arm 14 ldnd whereby this second sw ng arm
14 is al so connected to the vacuumdevice 18. It is clear that in this
case, for the sane speed of the rotating _shaft 13, the speed of

transferri g ectPorite *riforitht 8R3TFs Idoult ed BEEHGSE &3 donpieitE can
be picked uphy-0ng, SWhBY ranil4Atnd hergane Lhee 2% 2y evh pysk¥cophcked
conponent 2 1S rel eased over a pocket™ 7 of the receiving elenent 6 by the
ot her swi ngvaimg Jakm |3 yiss ahe? heonmedoed neat theireecewindenios 18.are fi xed
to the rotating shaft 13 under three identical angles. In figure 7
yet - anot her enbodi ment of the invention is represented, whereby, in

respect to itthei previaus therboth MeRts @aWesuatodetiest kanedeeer) dr WhB a
detection canera 32 or the |ike has been added, which canera_ 32 is
posi ti oned adigHiingh £83L6F the péckefrredhieh REsnedepeing | pbachernicThe

visual det ection, devi op 1 dSusnnasted, 10 Lhe,poiEal - MEans, 28t a i tor

t he novenent the receiving el enent In such a way that t onsecuti ve
pockets 7 afp the onecewimy elendrt Ht atbealsmmes siropped at exacibysihe

sane centred position right nderne\%é[h the swing arm 14 en it _re| eases
a corrponentplf,]Pec%nﬁé’ﬁ‘ESleﬁﬁ in thist ﬁafsgg Sver 3 pOCk\é\@ Mo "Eh
receiving element 6 by the other swing arm 14.

In yet another embodiment three swing arms 14 are fixed to

the rotating shaft 13 under three identical angles.

In figure 7 yet another embodiment of the invention is
represented, whereby, in respect to the previous
embodiment, a wvisual detection device 31 with a detection
camera 32 or the like has been added, which camera 32 is
positioned right on top of the pocket 7 which has to be
filled next.

The visual detection device 31 is connected to the control
means 28 to monitor the movement of the receiving element 6
in such a way that the consecutive pockets 7 of the
receiving element 6 are always stopped at exactly the same
centred position right underneath the swing arm 14 when it
releases a component 2, compensating in this way for
possible tolerance differences in spacing and dimensions of

the pockets 7.



possi bl e tol erance differences in spacing and di nensions of the pockets 7.
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noni t or s wbheosoemat positioning of the el ectroni c conmpam@m2802200103t he
pockets 7 and the packaging process is stopped as soon as a positioning
problemis detected, so that an operatorigs able to renove the m spl aced
conponent 2 before the pocket 7 is sealed off. An inportant advantage of
the present invention is that the detection canmera 32 can be placed above
t he pocket Thawhviesuahaslatediadn | dedigext3l Talsoi sondtopsssiie ecborect

exi sting ckagi chi he pick-and-pl age.deyjce is | r eady
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a nore downgid eath¢pospd¢lagiher eproneskr edtsl y spesigddneds cogpenents 2scan
only be detected after they have been sealed in. Also, in this case,
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downst ream pocket 7. The present invention I'S In no way

forms of énbicdiseedtedesithi bed by way of exanple and represented in the
figures, however, on the contrary, such device for transferring electronic
conponents may be realised in various fornms and di nensi ons w thout | eaving

the scope @fh i doaentddmenddIL00A/ O02207edant invention is that the
detection camera 32 can be placed above the pocket 7 which
has to be filled next. This is not possible for existing
packaging machines where the pick-and-place device is
already on top of this spot, so that usually the detection
camera 1s installed in a more downstream position where
incorrectly positioned components 2 can only be detected
after they have been sealed in. Also, in this case,
monitoring of the correct positioning of the concerned
pocket 7 to be filled i1s not very accurate because

monitoring is done on another downstream pocket 7.

The present invention is in no way limited to the forms of
embodiment described by way of example and represented in
the figures, however, on the contrary, such device for
transferring electronic components may be realised in
various forms and dimensions without leaving the scope of’

the invention.



Cl ai ms. PCT/ BE2002/ 000103 1.- Device for transferring el ectronic conponents
froman inclined gravity supply track to another elenent, nore

parti cul awbyoes/0emei vi ng el ement, characterised in that PCI/BR2oZm00®&s at

| east one swing armfixed to an inclined rotating shaft that is connected
to driving neans and that is positionedpetween the supply track and the
receiving elenent, whereby the swng armforns an angle with the rotating
shaft and is at |east rotatable between a first position, whereby it,is
situated pa¥htim$-to and above the supply track, and a second position
whereby the swng arm is situated above the receiving el enent, said device
further compri+s+rg suction neans to suck up and to hold a concerned
conponent against the swing arm 2.- Device according to claim1,
characterised in that the inclination angle of the rotating shaft and the
acut e angl €' - T oPABHCBetiwgent t4es Sk ninar mLand rohé or aididdtgerghafl £rane ot h

appr oxi mat el quay t alue of a,right angle mnis half the val ue of

the incli ng‘tr%lcol(raiqL ang! g%oafwecﬁ)e/ ssl%)}%ﬁ;y Ffﬁgg. % FRkher acdemsingg t @ogteai m
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and that the inclination angle of the rotating shaft and the ang or med
bet ween t hé& MG S mPdndlBRETr 0?R¢ i iy iskarf erar efikedh ®yuan t on6Z036E. WO
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is poéitioned between the supply track and the receiving
element, whereby the swing arm forms an angle with the
rotating shaft and is at least rotatable between a first
position, whereby it is situated parallel to and above the
supply track, and a second position whereby the swing arm
is situated above the receiving element, said device

further qomprising suction means to suck up and to hold a

concerned component against the swing arm.

2.- Device according to claim 1, characterised in that the
inclination angle of the rotating shaft and the acute angle
formed between the swing .arm and the rotating shaft are
both approximately equal to the value of a right angle
minis half the value of the inclination angle of the supply

track.

3.- Device according to claim 2, characterised in that the
inclination angle of the supply track is 45° and that the
inclination angle of the rotating shaft and the angle
formed between the swing arm and the rotating shaft are
both equal to 67°30’.



characterised in that the inclined supply track contains at |east one
guiding profile that can support a concerned electronic conponent at the
bot t om suwbDaoet/@p207t s body. 5.- Device according to cl aiPerT4AE20e0a0608er i sed
in that the wdth of said guiding profiles that can support a concerned

el ectroni c conponent is smaller than thea4di stance between opposite |eads
of the conponents to be transferred. 6.- Device according to claim4 or 5,
characterised in that at least a part of said supply track is novable. 7.-
Devi ce accdr-di ngave Gy asfcausbingr ededi agyel aifms thecharacedihgedciaimbat t he

SW ng arm cgnt ai i, his: bo urface. a Longitudi pal guidi pg, groove for
t he electréﬁggék%%ﬁ%gﬁ%%t%$ %&éﬁiﬁ@kt ?%ﬁ%ﬁﬁ%i%gp%r%o (5% E%%?gé SaBbve
the supply ltg=ank when ghedswynprrMmis shhwat egni sshskt fiar stoResthban.
8.- Device according to claim7, characterised in that the guiding groove
in the swi FgSSTRAE G ERUBRREY By BstRptton-syelaee atcbrdiPedyo claim 7
or 8, characterised in that said suction neans at |east consist of a
vacuum device which is connected to the guiding groove in the swing arm
near by sai &.st devil®e -afevidenactor diiagmt d , amhacfadties iprest eidi nighat athe,

characterised.in that .t contains two sim]lar. swng arns which are
synnetricaM%qu>a§; %%#rﬁyﬁé)%ﬁi9ﬁ§£§£§§.tQQFZﬁﬁﬁlﬁﬁﬁﬁﬁﬁtl% concerned
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characterised in that it contains three simlar swing arns
opposite leads of the components to be transferred.

6.- Device according to claim 4 or 35, characterised in

that at least a part of said supply track is movable.

7.- Device according to any of the preceding claims,
characterised in that the swing arm contains in his bottom
surface a Jlongitudinal guiding groéve for the electronic
components, whereby this guiding groove is centred above
the supply track when the swing arm is situated in said

first position.

8.- Device according to claim 7, characterised in that the

guiding groove in the swing arm is interrupted by a stop.

9.- Device according to claim 7 or 8, characterised in that
said suction means at least consist of a vacuum device
which is connected to the guiding groove in the swing arm

nearby said stop.

10.- Device according to any of the preceding claims,
characterised in that it contains two similar swing arms

which are symmetrically fixed to the rotating shaft.



which are fixed to the rotating shaft under three identical angles. 12. -
Devi ce according to claim9, 10 or 11, characterised in that the

el ect r oniwocommwemit s are suppli ed one by one by a rel ek€a/Breoizani®a1 t hat
the receiving elenent is a packing tape that is noved by a traction
mechani sm and that the device further ldontains control means that are
connected to said rel ease nechanism to the driving neans of the supply
track, to the driving nmeans of the rotating shaft, to the vacuum device
and to the traction mechanism of the receiving elenment. 13.- Device

accor di ng t1a ¢l aigaviZe CharagiBrised d nthat ,gsaid control means
addi ti onal | containla vi sual dethctionatrl evpgz %ﬁ?h SﬁééWEra mhFBh Ps
posi ti oned P el se@cl vilmgt el enenhtating posidd asinabyve dheng arms
) . N ¢ ¢ _
Correspo‘nquchs%%oendflpxoesé ttloo he J_:[o eatsﬂggsﬁégg under three identical

angles.

12.- Device according to claim 9, 10 or 11, characterised
in that the electronic components are supplied one by one
by a release mechanism; that the receiving element is a
packing tape that is moved by a traction mechanism; and
that the device further contains control means that are
connected to saild release mechanism, to the driving means
of the supply track, to the driving means of the rotating
shaft, to the vacuum device, and to the traction mechanism

of the receiving element.

13.- Device according to claim 12, characterised in that
said control means additionally contain a visual detection
device with a camera which 1is positioned " above the
receiving element at a position above the corresponding

second position of the swing arms.



