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trend towards size-reduction of the electronic components. In extreme cases these size

reduced electronic components have a very limited mass (for instance in the order of

magnitude of hundredths of a gram). The transport of these small electronic components

does not function properly due to very minor disturbances such as for instance

contaminants. When transport is monitored by sensors the transporting device will then

come to a halt until the problem is remedied.

US 5,190,431 discloses a transfer apparatus for IC’s and the like. An essential element
in the transfer app'aratus as disclosed in this document is a movable air blower. The
electronic device are displaced in an electronic device magazine with a stopper at one
end and an opening at the other end. By air pressure all the electronic components in a
magazine are moved one by one to until an opening is created between the stopper and
the electronic component closest to the stopper. In the created opening a piston pin is
placed between the stopper and the electronic component closest to the stopper. The
piston pin preferably moves in a step by step manner so to expel the electronic devices
from the device magazine. The piston pin is carried by an advancing apparatus
connected to a continuous belt. The invention according this document is specifically
related to transportation of electronic devices from a single guide that is blocked on one

side.

The present invention has for its object to provide an improved method and device for
transporting electronic components, with which small electronic components in

particular can also be displaced in high capacity on a simple manner.
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devi ce for |dchRiDR@ithbN@dLdBas b@abC conponents The invention relates to a
nmet hod and device for transporting el ectronic conponents. The invention
also relates to a device for transporting electronic conmponents. In the

known methqd far transportin ectronic ¢ opent.s _t he. separ at
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as for instance o )
adjacently of opposing sides of the guide for at least a part of the transport path, and the

pusher member is assembled with two endless transporters.



contam nants. Wen transport is nonitored by sensors the transpghidings

device will then cone to a halt until the problemis renedied. US

5,190, 431 discloses a transfer apparatus for ICs and the like. An

essential element in the transfer apparatus as disclosed in this docunent

Is a novable air blower. The electroni ¢ device are displaced in an
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belt. The invention according this docunent is specifically related to

t ranspor t aPf Banspericsl The relafively desy messsofsmethcameprrtsis detelts noHenger ¢ spiseked on
one side. 110V i [ obj ect rovi.de an i nproved
met hod andogh;lg?u%&?ggr?il%@éﬁ% o |t£r}§ﬁé%§%rtarnz)%lsoc&r(k:%g%)o&r}gﬁ(ﬁg?&/%sﬁﬁce%epgﬁq smal |
el ect r oni cwithopaeaple: dqhipnkit beiag hatessan fotltOplposh. apbMeeBngotalii gh capacity
on a sinple manner. 5 Cctober 2004 - |a According to one aspect of the
present i ngd¥inTagn of theerethodagsprding b peespittinvaptipa is thelr arasperiate nogitioningt r oni ¢
ComRonent »PheAYARE kg3l AN B i3 SLERIA MG SRIPANG I BpdORBREY 11 the
gui de using a pusher "nenber nounied on arr endl ess ranspof&e@,

char act er i aedevant; tihepushbiempuibdids adminibet by swadvdlegednvbidt Hend l@atidass
transporters |ocated on either side of the guide, Accordi n(g t o anot her
apy

aspect of EXEErFidssweiding hsntiskoef titing the sampongnts debe anpagited(apg thus the
transporti :0n| , i:SL0g. ' .
tr anspor  of RoPLAERE L AABBRMS: ARAR ddsh o Ot BbitRene BeRGH B¥ari .,
menber couphabibstacontisuen db@ement sfahs parcher mémbere Agaliengivahiags fsahitGhe

conponents for displagin | ong the guide, characterised in that the
devi ce conPH pwerle Givahaaieve ?oa‘?f—‘sfeavf@?@mw% FAnshereiregReiselt to the

electronic components for pushing.

The international patent application WO 00/03566 of the present applicant describes a
device and method with which electronic components are displaced in a special buffer
by an intermittent transporting member. In practise it is found difficult to displace very
small electronic components in particular in this manner, partly due to the fact that the
precision with which the intermittent transporting member has to operate must be very

great,

The pusher member is preferably advanced between a lower guide and an upper guide
for electronic components. The electronic components can thus be enclosed from a
direction other than the transporting direction so that undesired release of the
components from the guide is impossible. The ensured positioning of the components in
the guide is particularly advantageous for small components since due to disturbances
caused by for instance contaminants or air flow there is a greater danger of them being

dislodged from a guide which only engages on one side.



adj acently of opposing sides of the guide for at |east a partoQfyd-nD8o4
transport path, and the pusher nenber is assenbled with two endlress
transporters. 5 COctober 2004 -2 The present invention provides to this end
a nmethod for transporting electronic cqgnponents. Using this nethod the

el ectroni c conponents are displaced by nmeans of extrenely sinple forced

novenents at an opt.i ana constant transpqrting speed, In cgogntrast wth
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to the conponents to be transported. The relatively
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a continuous novenent of the puncher nenber. Another advantage is that the
pusher menbentiyespisoise hesigoning pethe grsmsrielgiantnigisard respired hesephatee shape
itself to 0he eltectroni c conponents for pushing. The international patent
application NA3"G0703566 of the present applicant describes a device and
met hod with which el ectronic conponents are displaced in a special buffer
by an intermttent transporting nmenber. In practise it is found difficult

t o di spl ack aryadvepiggsous perdicatanm of theongfberbmgas is exhpagted dedede theguidsi s manner

partly due fact that the reci.si.on with whi.ch the,intermttent
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el ectroni c conponents. The el ectronic conponents can thus be encl osed from
a direct i BibIhEPragics it He procspns et mawded elips, isie didias pgpnsidereller ed

rel ease of

h&rﬁﬁess. Exhausting is not normally possible in the prior art transport because it
impedes displacement of the electronic components. However, the forced displacement
of the components by means of the pusher member makes it less problematic that
exhausting a considerable air volume will influence the forced displacement of the

components.

The present invention also provides a device for transporting electronic components. In a
preferred embodiment of the device the guide is a guide with a plurality of adjacent tracks.
Such a device is simple to construct and can moreover be given a very robust form. Nor
due to the relatively simple construction is maintenance of the device very complex. If
the width of the pusher member is sufficiently great, components can be pushed
simultaneously in a plurality of tracks with a single pusher member, even when the
tracks do not run mutually parallel, such as when the mutual distance between the tracks
of the guide varies along the length of the guide. These advantages can not be realised
with the transfer apparatus according the closest prior art. The pusher member does not

have to be form-retaining but can take on a shape subject



conponents fromthe guide is inpossible. The ensured positignhagyehobhe
conponents in the guide is particularly advantageous for small conponents
since due to disturbances caused by for instance contam nants or air flow
there is a greater danger of them being dislodged froma guide which only
engages on one side. 5 Cctober 2004 -3 A, gas is preferably bl own through
the guide in the transporting direction.”A considerable part of the- :
el ectroni c conponents will thus already be carried along by the gas,
generally blow air, and only a limted nunber of the conponents (those
conponent s tertbdapntectiwith onsros mage rempeeenty dihe pysher spimbeecamthits be Mite-ldenes

into contact , wi.th the. her er. _Carrying the electronic conponents .
along with %dﬁgerﬁblF%bV\}@ﬁﬁeﬂ?Sé&%%sgf&e%?{tg e that the conponents will exert
no or only limted forces on adjacent conponents displaced al ong a guide.
This gas bl owi ng through the guide can not be conpared with the conpressed
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i nfl.uence the forced displacement of the. conponents. .The present invention
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preferred eqdhgsiciBiideahd Idwerdgidece the guide is a guide with a plurality of
adj acent tracks. "Such a device is sinple to construct and can noreover be

given a very robust form Nor due to the relatively sinple construction is
mai nt Qnanc%hgfde%{c]:g cgéa z\lllisg Ee'gq%ri}ypeﬁ%ﬁm gfé)wnllgf means for generating a gas flow along
- 15 - the guide, which gas ﬂo.w‘- can carry along at least some of the components even-before -
they are advanced by the pusher membe_r. The advantages hereof have already been
described with reference to the method according to the invention. The advantages of
the preferred embodiment of the device, wherein exhausting means connect onto the
guide for exhausting ambient gas such as air, have also already been stated above.
20
- The present invention will be further elucidated with reference to the non-limitative
- rer.nbodiment shown herein below. Herein:
figure 1 shows a schematic cross-section through a device according to the invention,
- figure 2 shows a partly cut-away side view of the device as depicted in figure 1, and

25 . figure 3 shows a partly cut-away top view of the device as depicted in figures 1and2,

Figure 1 shows a device 1 for transporting electronic components 2. Device 1 is
S provided for this purpose with a lower guide 3 and an upper guide 4, both provided with
tracks 5 respectively 6 connecting onto each other, between which electronic
30 - components 2 are displaceable. Between lower guide 3 and upper guide 4 is a slot-like -
~opening 7 through which a wire-like pﬁsher member 8 can be displaced. Wire-like |

-pusher member 8 is connected to two endless transport chains 9,10 which are



the width of the pusher nenber is sufficiently great, conponrenyiisy&aaohe

pushed sinultaneously in a plurality of tracks with a single pusher

menber, even when the tracks do not run mutually parallel, such as when

t he mutual distance between the tracks of the guide varies along the

| ength of the guide. These advantages can_not be realised wth the
transfer apparatus according the closest -prior art. The pusher nmenber does
not have to be formretaining but can take on a shape subject 5 Cctober
2004 to the contact with one or nore conponents. The pusher nenber can thus

be wire-|ikéisplacehbdsbe rmspdried whedlhel.t wo endl ess transporters. In yet
anot her preferred enbodi nent of the device the guide conprises an upper
guide 5 and a |lower guide for guiding the el ectronic conponents on at

| east two sides. | ' i d tli.e conponents can, be.
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to allow the conponents to cone into contact with air flows without there

bei ng any dwngeit 1§fwhinkelqadste apurap (el sbawve). Bymecanp pextgustdinctnt? aiheard bwer

guide will 10 of course have to. € i such that.the pusher nenber can
e moved t el E RfiE ot B S SRS Bon A P d s Gt ST anRe e
present f oral$ddiSciRiesan s alBliNeR the vBE RPRMEHbEISE RREpbENEldHLAR: The
device can al so be equi pped with bl owi ng neans for generafing a gas flow

al ong 15 tdesppaeats 2, angtoer agyantpgoof devireckis that &vemgontarinmss aredeft balfing he
conponents even before the e .advanced by .t he, pusher nenber.. Th
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accorggng to the invention. The advantages of the preferred enbodi nent of
the device, wherein exhausting neans connect onto the guide for exhausting
anbi ent gaFigwer owagideyichdva sigesdev wheedy thsdensporiaeheih Hbandtraipoife

present in {0, .| _ Cl, ¢l Lth-reference to.the
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.figure 2 shows a partlg, cut-away side view of the device as depicted in
figure 1, &Agponents2 are isplaced between guides 3,4. Only in the case an electronic
15.  component 2 encounters.an increased resistance. (for instance dueto contaminants, - -
-misalignment and so on) will this component be pushed by a wire-like pusher member

8.

- Figure 2 also shows that a separation unit 15 is incorporated in lower guide 3-so that
20 . device 1 is not only adapted to transport electronic components 2 but also to release
them from a collective carrier. The combination of transporter and separation unit 15
.also forms part of the invention. For separation of components 2 a cutting plate 16 is
arraniged in upper guide 4. The thus separated components 2 are brought to the correct
height by positioning pins 17, with which a back pressure can be applied during

25 separation.

Figure 3 finally shows device 1 in partly cut-away top view. The partly removed part of
the upper guide 4 reveals a part of lower guide 3 with paraliel runnihg tracks 6 for |
guiding electronic components 2. A second part of lower guide 3 can be seen at the end
30 of the tfansport path of device 1. The tracks 6 filled with components 2 hé:re no longer -
run parallel but diverge. The distance between adjacent rows of electronic components

can thus be changed in device 1, for instance in order to adjust this distance to storage -



25 figure 3 shows a partly cut-away top view of the device qﬁ?ggg&qbgg in
figures 1 and 2. Figure 1 shows a device 1 for transporting electronic
conponents 2. Device 1 is provided for this purpose with a | ower guide 3
and an upper guide 4, both provided with tracks 5 respectively 6
connecting onto each other, between which electronic 30 conponents 2 are
di spl aceabl e. Between | ower guide 3 and t®pper guide 4'is a slot:like
opening 7 through which a wire-like pusher nenber 8 can be displ aced..
Wre-like pusher nenber 8 is connected to two endl ess transport chains
9, 10 whi ch abRlefs dPetarhey uB& ot shodinkpl aceabl e by transporter wheels 11.
Figure 1 al'so shows that |ower guide 3 is provided with exhaust ducts 12
whi ch are opened towards the contact side of guide 3 and which connect

onto a centr, h It . i t . o}._shown)... By
moans of - oxfitefeltihverR R Uhoideled Bk ereRRi ' g HNER: PRl BREN Y 7
wher-ei n conp@gppapért @o i tHat Gledfveition & ilotvdiARHEEY to Ak Fescilibeg BRd SIefvn | N
addition to the very sinple nmethod of transporting el ectronic conponents
2, another embadimegb Q5f thg sonteasy,many mpzetvariahings acopossitile fonthe seiled pérsobehi nd
on el ectronj ¢, conponents. .2, . which is also very-desirable for further
processi ng WﬂBVQg$§a¥b‘ ﬁ&ﬂpngKQhoms'device 1 in side view wherein the
transport. chain 10 and transporter wheels 11. are clearly shown. Shown in
cut-away parts of upper guide 4 are air ducts 14 wth which an air flow
can be generated, whereby in normal conditions the electronic conponents 2
are di spl aced between guides 3,4. Only in the case an electronic 15
conponent 2 encounters-an increased resistance (for instance due to

contam nants, msalignnent and so on) will this conponent be pushed by a
wire-like pusher nenber 8. Figure 2 also shows that a separation unit 15 is
incorporated in |lower guide 3 -so that 20 device | is not only adapted to
transport electronic conponents 2 but.' also to release themfrom a
collective carrier. The conbination of transporter and separation unit 15
also forns part of the invention. For separation of conponents 2 a cutting
plate 16 is



arranged in upper guide 4. The thus separated conponents 2 arg§.BLQugph to
the correct height by positioning pins 17, with which a back pressure can
be applied during 25 separation. Figure 3 flnaIIy shows device | in partly
cut-away top view The partly renoved part of the upper guide 4 reveals a
part of |lower guide 3 with parallel running tracks 6 for guiding

el ectroni ¢ conponents 2. A second part of74 ower guide '3 can be seen at the
end 30 of the transport path of device 1. The tracks 6 filled with-
conponents 2 here no longer run parallel but diverge. The distance between
adj acent roWaials el ectroni c conponents can thus be changed in device 1
for instance in order to adjust this distance to storage 5 October 2004 _6
hol ders or storage tubes (not shown). Al though the invention i s elucidated

ith ref t t |1
that the 1 nbenti St of Bl R Qmndneatiely RBaPORG= s i
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-7 1. et homwwdmﬂmwdkﬁﬁtn@lsmf&tt@dﬁ),c conponents (2) by advancing al ong
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characteri sgdlg)qoémoﬁagwpggggﬁh@m (3(43) is advanced with two endl ess
transporters. °(9,10) located on elther side-of the guide (3,4). 2. Method

as clainmed i n claim "I i wherein the pusher menber (8). is advanced 10
bet ween a | 3 for elegctron nponent s
(2). Method“as c%ﬂ?@c?(s if“@f“‘g}nrﬁqall 'ﬁ&g EP%}W pﬁ)era(%ééssadvgnc%

10 between a lower guide (3) and an upper gulde (4) for electronic components (2).

- 3. Method as claimed in claim I or 2 my—of-t‘l'xcforcgomg-dam wherein a gas 1s

blown through the guide (3,4) in the transportmg direction.

15 4. :Method as claimed in any of the foregoing claims, wherein'a gas is exhausted
close to the guide (3,4).
5. Device (1) for transporting electronic components (2), comprising:
- a guide (3,4), |
-20 - an endless transporter (9,10) disposed on the sides of the guide (3,4), and

. - at least one pusher member (8) coupled to the endless transporter (9,10) for engaging
electronic cornpohents (2) for displacing along the guide (3,4),
characterised in that the device (1) comprises two endless transporters (9,10) which are
disposed adjacently of opposing sides of the guide (3,4) for at least a part of the
25 transport path, and the pusher member (8)'i; assembled with the two endless

transporters (9,10).

6. Device (1) as claimed in claim 5, wherein the guide (3,4) is a guide (3,4) with a
plurality of adjacent tracks (5,6).
30
7. Device (1) as claimed in claim 8, wherein the mutual distance between the tracks

(5,6) of the guide (3,4) varies along the length of the guide (3,4).



bl own through the guide (3,4) in. the transporting directionnlo,4.s)et hod
as clainmed in any of the foregoing clains, wherein a gas -is. exhausted
close to the guide (3,4). 5. Device (1) for transporting electronic
conponents (2), conprising: - a guide (3,4), 20 - an endl ess transporter
(9,10) disposed on the sides of the guide (3,4), and at |east one pusher
menber (8) coupled to the endl ess transpO&Ter (9, 10) for engaging

el ectroni c conponents (2) for displacing along the guide (3,4), -
characterised in that the device (1) conprises tw endl ess transporters

(9, 10) whi cB. ar eDedlics {Dswdlanipdoeamy of the chyipe SiTpghsiettethe ehidel{8,4yui de (3, 4)
for at least 'a.part of the ig transport t and, t he pusher .nmenber (8) is
assenbl ed WeTPIe o HEPERHUSLD) 25q Ao aii) &r uitinahe glegivemic 1) as
clainmed in I i Lde (3,4) is a guide (3,4) with a
plurality o?*@%?%@gé?ﬁﬁéﬁﬁﬁﬁﬁﬁﬁfg %QSO 7. Device (1) as clained in claimS§8,
wherein the nutual distance between the tracks (5,6) of the guide (3,4)
vari es along the Iengkh of the %éidej&g,4 , 5_October 2004 -8 8. Device (1)
as clafmed $n aneyee {ha@s glayped msany ofthe plaims $8ewherriadhe Busher meober (8és an
upper guid g%hkéﬂd a lower guide (4) for guiding the electronic
conponentse? “on at least two sides. 5 9. Device (1) as clained in any of
the clains 5-8, wherein the pusher nenber (8) is wre-like. 10. Device (1)

as claimed jn any af e foregoing clajns, wherein the device (1) also
conpri ses; I owinlﬁﬁ‘“ﬁ%éSés Flg]m%ﬁwqungtqf%engr%ng ¢laimsawbergin the dgvicel€l) @lso4) .
10 11. Devi 1) § =1 Al i AQr i Lai wher ei n
exhaust i ng c(rerzlﬁal %és?‘?Z 4 Q%%r%ﬂ%%}ﬁgantg% %%% ffgoﬁf %gﬁ)% @gﬁfmﬁcﬁ’ﬁgx haust i ng
anbi em¢ gas. _

11.  Device (1) as claimed in any of the foregoing claims, wherein exhausting means

- (12,14) connect onto the guide (3,4) for exhausting ambient gas.





