. WD 2004/ 002207 PCT/ BE2002/ 000103 Device for transferring electronic
conponents froman inclined supply track to another el enent. The present
i nvent i wo aonoen0s a device for transferring eIectronlcpé@ﬁﬁgmgﬂgﬁnbgom
an inclined supply track to another elenment |ike a packing el enent,
printed circuit board, a testing device or the like. In particular, |t
concerns a device which can be used in tape-and-reel packagi ng nachi nes
for successively transferring single electronic conponents |ike

sem condpewars, 158, ardrsfdkrifem anekpgbinned %@Mngen%%pp'ﬁré&ac‘é
a packing tape that is provided with pockets to hold single conponents

and mhlchnpé%ﬂﬁﬁwﬁ%ﬁplHnﬁé@q%nﬁ@u@ﬂ@ﬁhegeaﬂ@maﬁﬁ as said electronic
conponents are inserted one by one in said pockets, which packing tape

is then are
efficiently used for autonated assenbly of printed circuit boards or the

like. In traditional tape-and-reel devices, said electronic conponents
are tmﬂﬂﬁérpaﬁﬁﬁ@h1ﬂ@@QHﬁi¢medCgﬂwwstsapMQNlteadoﬁotrhﬁsferrlng

t ape- and- hanls naln pes i ck-and- place devices. A
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the el ectronic conponent to WO 2004
The el e@@dhile eogsuiiehtyi devher [Oitf ttdwe flridem ¢ he

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, saild 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 Tirst type of known pick-and-place devices is formed by a
single swing arm which is equipped with a vacuum nozzle

that 1s 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 ofwenownn@kek- and-pl ace devices is nore conplex angcrgeheii®biby a
rotary turret which is equipped wth a single vacuum nozzle to pick up
the el ectronic conponents fromthe sup?Iy track and to nove themto
subsequent stations for inspection and fransfer to a tape. A di sadvantage
of these known pick-and-place devices is that the electronic conmponent s

are subjent®d;t0 iRack1 SO €651 Lhalspahdaage t i TR EE Sfrgﬁﬁr.nélly

when new generation conponents, I|ke for instance rag|
smal | cowpgent srakdveartd hevhdndived. d pddiese knOWhamqu@mdfaﬂ&ﬁwlng
devi ces the co onents are also exposed to lateral inertia forces that

can cau¥8lide t SRERCESIY pé Sni RUFhgAed P s&h@ vaBdamindsd epocket

resul ting4 nan.Lpcorfeet positioning of the conponent over a pocket.
When~t he m sal i gne conponent is next pushed into the pocket, the fragile
| eads are usually severely damaged and a usel ess conmponent is sealed into
the' tape. Mdre recently, another kind of device has been introduced to

transfef tRECOMEEL ofPR” RFpokRArE fPéﬁkaﬁWQ?HHQQQi @ﬁﬁ&ﬁ?stréék e Le
tape. Thigsnawn,gdavisce +S-haumed by AL attlu &Bﬁt 515 &g%@g} 4

shaped, so t at at one side the“disk is a |gne to t e sup
that theitbppesi agnsilde ofadinendirskzikei nt@ hrakzonimal tpasi teloxct Foa i\W0

20114/ 002207 PCT/ BE2 102/00 103 3 electronlc cquonents slide fromthe
suppl y tPEPRNSHts from the supply track to move them to

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 components, 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 ﬁhe 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 1is 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 nechanismto
transf eWw@pemwvmweze t ape. A disadvantage of this more receiitypknoWiniosPre
of device is that the | eads of the electronic components are In pRysi cal
contact with said rotating disk and are3shence subject to be danmaged.

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

concer nedleThedmvent¢anpaner o elddmonE ddre aher ereiid oped Bndxot bk o
di sadvant ages ;;g]tthi s . ai the invention concerns a device for

transf er FRAG 281 ShFiohi ENcobRGoRER 9F obhandisdl iansh agavioyatschpty thack.
to anot skerentg; Hor e partd rl . iving.el ement haracterised
in that 11 corrprissle(gs@ét WplIgertélalsf&ﬂo e %ﬁgnaigr%%dt Hé’tg B% qi&%ﬁaf%&f’gorpjrgkp'art
of, an amdtphader otethagishafto tthainsse eopRent € 0 wWpaing neans and
that is positioned between the supply track and the receiving el enent,

whereby the swing armfornms an angle wth the rotating shaft and is at

| east rqf ahable g f ition reby it is situated parallel
to and above t%heqis%%ggy%tfr a%lé:fgaﬁ%sﬁlae s%%%%m@pgsiqﬁoow \Aﬁé’lp«?of h&€%EFag
armis sig uatherk alidve theadsced¥i nghel emesndtronid  deMpetdhidd hefre in
conpri si suction nmeans to suck up .and to hold a concerned conponent

agai nst ARE G hg GPRTaRd 20840008267 4rpEarBRE00gAiG001e8d are hence

subject to be damaged. BAnother disadvantage 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 1is part of, an
inclined rotating shaft that is connected to driving means
and that is pmsitioned 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 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 Mbpi/UPI®KR- and- place armis applied to the el ecPEArBRE20OYYOMENt S,
elimnating all risks of damagi ng the conponents and meking it hence
suitable to also handl e nore delicate ellectronic conponents. Yet, another
advant age of the device according to the invention is that, due to the
snooth controlled rotation of the swing arm the el ectronic conponents

keep thefn éstvaitiagposif i bheordehecswiarg@rdingo tichatheheynaeatalomys s
el ement, hence avoi ding

correctl si.tiqned in ocket of the receivin
costly ég%ggn%%a%;iQW§hg?Eeaim%ﬁﬁiQﬂéﬁﬁt%E?PEP%§ﬁoﬁ9ﬁF@he
characteristics of the invention, several preferred forns of enbodi nent
are described hereafter., by nmeans of exanple, without any limtative
char act énoWieh eacfweeheget ¢ st Hdaccoopampiang  fiyawe ngsomher ph ek gyase 1
schenmat i all% represents a i according to the invention; figure 2

e

devi c ,
represeft < the Vi cetSi fARYFUHESY i Fh sBBEnd eIREHEPBAC figRIrBORENtS,

repr eseriis: i 4 90: MpeW 18C COf ik 898" HAWATA dd thd IUbRnLH AT 6544 a0 19y
represent on a |arger scal € two Cross- sections accordi ng to e
respect iite hénee 13uivabhd B -¥lsn figuike 1moWd 2DOB AR21llectronic

PCT/BE2011211100%03 5
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 cbmponents 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 oNelzovd/@izad7 i nspection neans. Figures 1 to 5 reprepenBrodeviogg 1
according to the invention for transferring electronic conmponents 2 from
an inclined gravity supply track 3 which 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

hori zontal |y osi tioped Ki t o rjsin series of pockets, 7
that are equafrf?rug&cgd Sa‘ﬁ%%\raa?%gaﬁgﬁbi ?%rneaﬁeﬁgec i o of* "t he” ap%hﬁnd
whi ch can comigycendifvifduplr&omponents 2. The gravity supply track 3
extends in a vertical plane and is positioned facing the exit where the

el ectronic chpenent/s szhwmea tefedded farore stet abdhe wonionedf ifigpecei on
and supply co rtpent. 4. 1t . conprises.two parallel fixed guiding
profiles, ré@EZEPgsgﬁiﬁs%ﬁ%ﬂ%?gﬁﬁﬁcﬁ%ﬁH§ o TP BhEd O&t t1  distance
apart and one above the other, and, which are inclined with an

inclination angle A that, in the exanple shown, is an angle of 45, but
whi ch cé@igaimes have o di f framemesentuee Thevipeer 1l prattdeddngonttai ndha

the op RS ToRer prof 1T ECEL 8 Sb0HI00907 PEHRESD0sP0) (1103 G PThe

supply 1ok nedl spr&ent @i nsugp1¢ddi theral 3guwilidly receives singular
electronic components 2 from an inspection and supply
compartment 4 of a packaging machine 5, to a receiving
element 6, which, in this case, is 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. value.

The upper profile 9 contains in 1its bottom surface a
longitudinal guiding groove 10 that 1s 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 |1 MO apmaaux’r omagnet or such, and is novabl e i n t he(@VRBE0260LHIBe
supply track 3, between a |lower position and an upper position, whereby,
in this upper position, the upper surf&ces of this novable profile 11 is
aligned with the wupper surface of the fixed |lower profile 8. The device |
according to the invention is installed. between the supply track. 3 and
the abovERRentVBRed Fée&ivi ng BLéRentOBtaAd@Scompri 886 14d.0NHE| | Hlagding

rotatio Rt 1 Is i osi.tioned.] e,iﬂge i . ane @as he
supply E?%%Egggaﬁglagﬁgﬁl6§?$i§g 5’2&?%5ﬂa%§11 mh%éﬁéEagéé?x%ggiﬁyaﬁnb
angl e taovlibehnr atatgangakhalit td3 iand which is preferably detachabl e 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

. fi . . ; 4 i i d . Kk
3, and an it AR T RO P pOC Ao hst? car BREHFEE I RIGHF R MRS 20T

cor respandk8gaho <l ¢ Ot abnagnerterod88uchwhenrbyi s thevanilrg afmthé iBlane
situated above and across the receiving elenment 6. The rotating shaft 13
and t he &hi fdrear SUEP Y e taidHer bl yPedieent ed ikPvs&Eh PP WY1 PRatanfdn amj d

uni st "N 286 Ga 07 I BERrRRo003) 6o og PP x| BB, [EREN bper
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 is installed:
between the supply track 3 and the above mentiocned
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 plectrical 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 1s 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



said second position, the swng arm14 is mainly directed in a horizontal
direction. This is achieved by positioning the rotating shaft 13 and the
swi ng A28BHR2Euch a way that the inclination angl e B POT/BERetz@nati ng
shaft 13 and the acute angle C, fornmed between the swing arm 14 and the

rotating shaft 13, are both approximatégly equal to the value of a right
angle' mnus half the value of the above nentioned inclination angle A

of the supply track 3. This is reflected by the expression B=C = (90 -
A2). Al tIRIFARF A % higegr odvee 16wing tchen el @CtireONing i nAGTNPNERES o | S

provi ded;in .t 0} urf.ace at the swing arm 14, whereby this groove
16 is ce%brgdqgvg%”%ﬁgézugﬁﬁfcq%%ﬁk 3 when the swing arm-14 is inits

first position and consequently forns in this position of the swing arm
an extension for the guiding groove 10 of the fixed upper profile 9 of

t he supplhier dek dchikeeghiloy ngpogricoien iy i mh@her@mﬂgng; (rzgeﬂ%lgi;ts hle3 s?m“ﬁg

interrupﬁﬁg b%. a stqg %% extending fromthe bottom surf
arm 14. The d&vide MctordPnGHD the'dnvehet okhgoripig bbratdoni emgheabs
formed hyrfa prcuwdHdad 1§ dhat congapyn S i ort 19.th i's

connected to the uidiﬁ&ggroove 16 of tHestgaﬁEﬁ5%§%1fﬁm% ®meams T ReAose
20 that Petvennecilee toringt abser 214t keatd exhendsot Atough shpgesage, hol e 22

in the i r 4.ang hat co nicates with said groove 16. WO

2004/ oo%ﬁp@%‘gﬁ%’éb’ﬁ? 632038 T HBovi ferid bried Teca virdghdl emergled s

nmovabl e mimigShalf the value 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.



| ongi tudi nal direction by neans of a traction nmechanism?23 that is for
instance fornmed by a traction wheel 24 with radial extending pins 25 that
co- opeMd MR %qual |y spaced perforations 26 in the PCARE20§3080103
receiving element 6 and that is fixed to the shaft of a driving notor 27.
Control means 28 are provided to synchr8nise the novenents of the above
ment i oned novabl e parts and are therefore connected respectively to the

rel ease nechani smof the inspection and supply conpartnment 4; to the
drivi ng HBENSPAYE ofeftie GRRAblecpiching alemeptt e dei wiowplmbansiisiafs
the rotat] : N A o Y cyu evice 18;_.and finally to he traction
nechanis%#gglgpé%ﬁgl%eggggfﬁgi%Tgﬁgn?egpsTﬁg%ea 55ﬁf?ﬂﬁxhé%ﬁ§h?§”éﬁé wel |
known bytlaaperison raki | | aetiamddieroenreenned 4 echaiealo f | ghdeandoare, ¢y,
therefore not further described in detail in the present application. The

oper at i PRS2t hec#dbAnctl g copdinag €5 t hbatnventigreratevewythasy cqandl ag
sed.one by one by the

foll The_§! ' t r el
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contr ol ans 2

bet ween & hendii xRdtuppers argd! ewerhpr fHde: &£ 20f-t 8 nRRlYoEr a6k 3. When
an el ectronic conmponent 2 is released, the novable part 11 of the supply

track 3 is situated in its upper position and the swing arm 14 is

and cortensonas Eo s st uat o imbrde TSR g SRRT PR Ty emerits © 2

2004/ 002207 t&ePCaBIE2A O MG lf8ed 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 thé_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 situation where the movable profile 11



forns an extension for the lower fixed profile 8 and where the guiding
groove 10 of the swwng arm14 is aligned with the guiding groove 16 of

t he fi xX¥@® ppes2zptfofile 9 of the supply track 3. It is preaeobsbodibe

rel eased conponent 2 will slide down by gravity, being supported at the
bottom surface of its body 29 by the gupding profiles 8-11 and being
guided at its top by the guiding grooves 10-16 of the upper profile 9
and of the swng arm 14, in such a way that the |l eads 30 of the conponent

2 are fre?FSusdperficedAipst Ko3i deseolowhe firnodd| peodill of hAE w&kﬁ
aft of the device 1. The wdth W

track 3 are in_contact, . w th_any .
of the profil égl&%tnlgl ?%g?ﬁgr élfoor%%sﬁg‘le] e‘%’%‘ﬁ%nat% b st gncel Dybetweenth
opposi t e theadgudGiely theceorpaAneEnt £ 2+ L\hen; ent _2.peaches the-~
above mentioned stop 17, the vacuum deviq%e}sﬁ ?ggé%%{]ié}é?gaiﬁy £{]h‘é‘fcoq’\*i“?ol
nmeans 285 khatrer& Gonponent 2 is sucked up in the guiding groove 16
and is strongly held against the swng arm 14. Once the vacuum devi ce 18

is activated, the novable part 11 of the supply track 3 is noved to the
| ower posttiif alledr Sehetdicsiancg Lromyt P%&’ 0 0f the cqnponent 2,
so that, during a next step, when the co%cr)[l en;él}gi §2 "fjrgﬁs?gﬁ‘g% gewn
rotati onPBf IFREVihyng eind4 sugroteads a30 thee Hept ol e fcd he supply
track 3 }Bgd?voigl Bglssti:}qclee uc&a&éﬁxgi to t | eads, . The swing arm 14 is next
rotated to rts second positiomn TasPIP ntedli mrdgbedrny guideat ahe

el ectr OrﬁtSCQﬂipDﬂgﬂttReV@JZ.@@_Wgomv@gi@Eggoyfoqg;@%ﬂ]ger profile 9
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 wi&th 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 1leads 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 Kkept 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



is transferred to a position exactly above a pocket 7 of the receiving

el ement 6. The vacuum device 18 is then deactivated by the control neans
28, soWARH{§E20E| ect roni c conponent 2 is rel eased and ACS/BEYIR@H010Gt 0
said pocket 7 froma very snmall height. Next, the traction nmechanism?23 is

activated and the receiving elenent 61is noved over a di stance
corresponding to the centre distance between two successive pockets 7 and

the newly filled pocket 7 is sinmultaneously sealed off by a tape which is
not reprieseftrethsfetheddrani agposAttibe sane-tliyeabbhe swi pBAfat 14 i §f
rotated hack to its first%gosition'and t he novabl e part 11 of the supply

track 4% FEr&ed dghi#eB°AFi §n with the | ower profile , so that the
situation, as represented in figure 1, is again obtained. Next, a

foll owi ng conponent 2 is released fromthe supply conpartnment 4 to be
transf eltedl tvadihenr eleaiivieng 16l etrenttifen i Bex & IFdBEAVWRY aShH T 830 rol

expl ained. Preferably the engty recei ving elenment 6, nore specifically
the pacKiSRJS apd i EPuriitiind theons heFtrenicectompPBRNts fotls replessrad
in the dramngs [ t fl d e acking tape js wound on a
second rey%i%ﬁ%geﬁ sloﬁ}ﬁootééégpng%ﬁtste? ieﬂr?rﬁegd‘r’g\%yn Qa]Aio}PﬁéP t.
gure

enbodi nent of a device according the invention is represented in fi
arm 14 is WO 2004/002207 11 PCT/ BE20) 02/ 000103

6, mhergb a second swﬁng. . .

fixed t eéﬁé r otiati nhT eRALC L3 MGFRARY M et £ P cal SwagCliliated  and  the
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 , soc 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 reel which is 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



respect to the first swng arm 14 and whereby this second swing arm14 is
al so connected to the vacuumdevice 18. It is clear that in this case, for
t he samveosmead2af? the rotating shaft 13, the speed of tr@nBE6MINGI03

el ectronic conponents 2 is doubl ed because a conponent 2 can be picked

up by one swing arm 14 at the sane tinelas a previously picked conponent
2 is released over a pocket 7 of the receiving elenment 6 by the other
swing arm14. In yet another enbodi nent three swing arns 14 are fixed to

t he rot afiimgdshabt th8: undérttimmeeshadit i Lal iangl esyminetfiguak Wwanet with

-anot her enbodiment of the invention is represented, ereby,, in respect
to the pFEFRGES BRbAdITERIEoh A'SUAT a&Fedt] o dedied ShY with % 88648 on

caner a 3$w9ﬁé;”£er i kg has heen added.+uhi ¢b ¢aERA 321 SAeR9Sid i pged right
on top of t pocket 7 which has to be filled next. The visual detection
device 31 is connected to the control nmeans 28 to nonitor the novenent of

the receiving el enent in _such a way that _the consecutive pockets 7 of

6
the recélbviliy Elefent™B2hr dlalWayS SO6ipedi @t &X&ctF§PheRAPE enthed
205' ti Onrfatgﬁtinﬁ‘g%ﬁ-ﬁﬁaé hihe EWe”gsgiE@dMofh%éﬁsféfk:ﬁ.?%es 3 SOTPORgQL

, conpensating this way for posSible tolerance differences in spacing
and di reasippsicofts theipodkabdcd BAXx2084/ 80230poRENIBE2002h0BR1 (31 ¢Redhe

vi sual detection device 31 also&gonitors t he correct gositioning_of t he
c

el ectronte EBhpBRENtSYINYn A K&t sthe FRI% nE1P%ckagi iy Bréceseussy
stopped 35-%800" B8mponent 2 is released over a pocket 7 of the

receiving element 6 by the other swing arm 14.

- In yet another embodiment three swing arms 14 are fixed to

the rotating shaft 13 undexr three identical angles.

In figure 7 yet another embodiment of the invention is
represented, whereby, in respect to the previous
embodiment, a visual 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.



positioning problemis detected, so that an operator is able to renove
the m spl aced conponent 2 before the pocket 7 is sealed off. An inportant
advant &ge 2844/43&07pr esent i nvention is that the detecti CEBRA®R/®21Ban be
pl aced above the pocket 7 which has to be filled next. This is not
possi bl e for existing packaging machi ngs. where the pick-and-place device
is already on top of this spot, so that usually the detection canera is
installed in a nore downstream position where incorrectly positioned
conponenf&e? casuanl yibeedetioot edevafteer3t hey stavechéemrseatae i 8orMess;
in this case, . nonitori.n t.he correct positioning._of the concerned

of |
pocket 7pP§lﬁéqQ%W%dOFs%H§tQkﬁﬁtQEE&FaFémﬁﬁﬁﬁﬁﬁﬁ.%DﬁPtSHQKP?§F6§ﬁe7bn
anot her dpwnstgigam ggm@giﬁg1i rBresent £§veg£b%ng§ i nosgﬁxlllgétfgito

the forns of enbodi nent "descri bed by way of exanple and represent
the figupesithonsvey, romlhancdr r agtectush, dew cehbiar ahr anséesrioly is
el ectroni c_conponents nmay be realised in various forns_and di nensions

Wit hout #RAG H tHRMSEGpE T MHRRIANFHGIPORENb0ga 02Dy theg Reaket

PCT/ BE2092£ 0114).3Q3 I,ssDevice for transferring el ectronic conponents from
an inclined gravity supply track to another elenent, nore particularly a

receiving elenent, characterised in that it conprises at |east one sw ng

armfixed tpo an incline rotating shaft that is connected to driving

Means aﬁHjtﬁaPortant aavantage of the present invention is that the
detection camera 32 can be placed above the pocket 7 which
has to be filled next. This 1is 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 1is 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.



is positioned between the supply track and the receiving elenent, whereby
the swng armforns an angle with the rotating shaft and is at |east

rot at able Joeimeesy a first position, whereby it- is situp&e@madaddosh; to
and above the supply track, and a second position whereby the swing arm
is situated above the receiving el ement, said device further conprising
suction neans to suck up and to hold a Ioncer ned conponent agai nst the
swing arm 2.- Device according to claim1l, characterised in that the
inclinaticon,gpgl e of the rotating shaft and the acute angle forned
between the swng armand the rotating shaft are both approximately equal
to the value of a right angle mnis half the value of the inclination
angle of the supply track. 3.- Device according to claim2, characterised

in that the inclination angle of the supply track is 450 and that the
i nclinatijon f .ot ati shaft and the angle fornmed between the
sw ng arm’an ?kgc(r%otfa J|‘?n{;':9:s na?fg]é?éngbcﬁ FRM1fo Bruzoneny® from an

20047 0112201 R(EH BE20924 000103pkA 1. + Bl ce cacaar o, t 0. Ay of the
preceding claims, characterised in that the incline suﬁ%f?%?P ¢k more
cont ai nsPAE L YRHAT bie 3gui*IFRGY pRaTf idlenteat, cahasupneti fe@0ReerNgdt i+
el ectronigeQMRANENt, at 4t e_fotton1surface of its body. 5.- Device
according to claim 4, chaé;éascz erised 1 1%hatt the T4k h o <2 d ‘qucdingd
profil esrohatican shppor thatconsernate@lRft#ONLE 1GARONGAL ALS SR Ler
t han t he, di st ance, between opposite | eads of the conp en?sn%oa%gP Lﬁat
transfert@dPositioned 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 egual to 67°307.



6.- Device according to claim4 or 5, characterised in that at |least a
part of said supply track is novable. 7.- Device according to any of the
pr ecediwg 2008007897 characterised in that the sw ng arm ceor/apsoimonis
bottom surface a |ongitudi nal guiding groove for the electronic
conmponents, whereby this guiding groovejis centred above the supply track
when the swing armis situated in said first position. 8.- Device
according to claim7, characterised in that the guiding groove in the

SWi ng arm.i-s ip¥es cept @dchy dirsf Ofto 9.anfevbee apeor ¢hi-d0i kdal M 4 s 8
characterised in that said suction neans at |east consist of a vacuum
devi ce GhiedtrGlsexbaRdctiad tat hehguitdicAd nrcbaupp hyt heasw noprat ai nise artby
said stop. _1Q.- Device .accordin any_.of the precedi ng clains,

char act _eiiegéq% i _ﬁmt%atg‘ﬂaclc%%t eﬁ%sfﬂl\% it arc ¥ r‘?d"%?ﬂgt vihi FPRFgrned
symret ri gkl fdied bompladrat alt NghshBbt + MO RN0A 002207515 REJ4PE

2002/ 000 ] 03 11.- Device according to any of the clains 1 to 9,

characterised in that it contains three simlar swing arns which are
Devi ce

fixed to.the' rotating shaff. under three identical .angles., 12.-
accor di Ny t o cﬁ‘?fi%g,gcﬁ?r_t atd t he 8?38{‘_} olﬂﬂ ccbaﬁﬁ&‘f %) in, §halethe
mechani syidthalo ft heaipagking daperdhatesSstRBYEG Y Pupport a concerned

electronic component is smaller than the distance between

opposite leads of the components to be transferred.

6.— Device according to claim 4 or 5, 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 longitudinal 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 wvacuum device

which 1s 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.



that the device further contains connected to said rel ease of the supply
11, characterised are supplied one by

track, shaft, to the vacuum 10 or ,
' traction mechani sm and copiigeRGHhat

one rews Mongoehenent is a
are mechanism to the driving means to the driving neans of the rotating
13. -

device, and to the traction nechani sm ofjg he receiving el enent.
Devi ce according to claim 12, characterised in that said control neans
additionally contain a visual detection device with a canera receiving
el enent at a which is positioned above the position above the
correspondi ng second 05|t|on of the swi ng arns.
rfy. BT according to any of the claims 1 to 9
characterised in that it contains three similar swing arms

which are fixed to the' rotating shaft 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 & release mechanism; that the receiving element is a
packing tape that is moved by a traction mechanlsm, and
that the device further contains control means that are
connected to said 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
saiq 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.





