5 Cctober 2004 (12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED UNDI%%'%& Bﬁ{ﬂEl\l’l’
COOPERATI ON TREATY (PCT) (19) World Intellectual Property Organl Zatt on

I nternational Bureau (43) International Publication Date 20 Decenber 2001
(20.12.2001) PCT 11111112121211111212123122222222 0 000000011 11
111111 | | d2)inckrnaTionsr hreidakichpubilibidd dXokR re pddekT CHOPERARIOBITRAL VO PET)

Publ i cati on Nunmber WO 01/97585 Al (51) International Patent
Classification7: HO5K 13/02 (74) AgentN DEN HEUVEL, Henri cus,

Theodor us{19R¥éd IntBR%ual Brbdertylrpan2iidn BAEIDRR t

It er nat | opal - Apphdrosireicmeiuper - PCRYOUIIE oo SBETAME iekvpyerEMAIIN | ; oo
Date: 9 April 2001 (09.04.2001) (25) NEgEBY Language: Dutch (26) Publication
Language: Engi4B)ShteinaidpalPubliostion Patoat a: 1014955 14107tarhatid@ODbicaiorPunt@00) NL
1015030 27 ApP Deeemdax200P2042.263D0) NL PTH) Appl i cAMOOBOEISS dAsk gnat ed
St at es execept—US+— HCO B[N/ NLH—Rat-+-60—6—N—6021 RN Dui ven (NLy
(72) | nvént prernagomd Pafed G )asdifinatienit or HAJIP1H02 arfle) Adeaty VANDEY HIEYYEL, Fei¥iduiRBreoddms; P.O.
hannes, Gerhardus, Augustinus [NL/NL]; G ngBtxe NQGZOOBNLHWQEMWWN (NL) .
(81) DesK’gh&teé'&mgtlaltpé@tlﬂﬂ'ﬁmhennB‘Iﬂ)’NLOJ@%?’KR SG US. (84? &nat ed St at es

(r egi onal Eur opean patent (AT, BE, @1) Designated Statés (national): JP,
( 2) International Filing Date: 9 April 2001 (09042001)

(84) Designated States (regional): European patent (AT, BE,

(25) Filing Language: Dutch CH, CY, DE, DK, ES, FL, FR, GB, GR, IE, IT, LU, MC,
NL, PT, SE, TR).

26) Publication Language: English

(26) guag £ Published:

(30) Priority Data: —  with infernational search report

1014955 14 April 2000 (14.04.2000) NL o o
1015030 27 April 2000 (27.042000) NL For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations"” appearing at the begin-

{71) Applicant (for all designated States except US): FICO ning of each regular issue of the PCT Gazette.

B.V. [NL/NL]; Ratio 6, NL-6921 RW Duiven (NL).

{72) Inventor; and

{75) Inventor/Applicant (for US only): ZWEERS, Jo-
hannes, Gerhardus, Augustinus [NL/NLJ; Cingelwal 26,
NL-7031 CD Wehl (ML).

(54) Title:r METHOD AND DEVICE FOR TRANSPORTING ELECTRONIC COMPONENTS

P RO Tl

01/97585 Al

{57) Abstract: The invention relates to a method for transporting separated electronic components by advancing along a guide
electronic components located in said guide using a pusher member mounted on an endless transporter. The invention also provides
a device for transporting electronic components, comprising: a guide, at least one endless transporter disposed on the sides of the
guide, and al least cne pusher member coupled to the endless lransporter [or engaging electronic components [or displacing along
the guide.




CH CY, DE, DK ES, FL FR GB, GR1E IT, LU, M, N, PT, S5 IR:2004
Published: - with international search report For two-letter codes an

ot her abbreviations, refer to the "Quid- ance Notes on Codes
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COVPONENTS 1-1 9 10 it (57) stract: The invention relates to a

met hod forB%%%ﬂ%ﬁ%ﬁ%ﬁﬁﬁ%@%ﬂaPé¥%é“%?égT?%ﬁFﬁnﬁﬁﬁﬁﬁnents by advanci ng al ong
a guide electronic conponents |ocated in said guide using a pusher nenber
nount ed on an endl ess transporter. The invention also provides a device

f or transpdhtinventmhedutentn cmetbopamshyviss fadrmpsposinygEleciroginicdmporghts| Blest one
endl ess transporter di sposed on the sides qf the ui de, and at | east one
busher - menRERE P HoEE & 4 AP SR oBE POPOMiagi ng. el ectr ont ¢
conponents for displacing along the guide. 5 Cctober 2004 - 1 Method and
device for transporting el ectronic conponents The invention relates to a
met hod andlmlée ikoewh orethaddios rarsporiggelestionwriomponeninthe stsaratéth eompenestst i on

also relates to,a devjce f transporting el ectronic conponents. In the
noan et hF GRS S e g BT Biec eL AL Pl AR B AP e ed
conponent s drawbcielbSilsaf@EpdtiAe metHdd Hab btdiRe&n & pdrtiduldiff &R ©fthdpR¥dnt Y over
an |ncI|n|ng(fU|de. A drawback of this transporting nmethod has been

reveal ed phend owiards(sizededuction ofithe glecirnaietcomponents. 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.



trend towards size-reduction of the electronic conponents. Ilsg¥td 0084 Cases
these size reduced el ectronic conponents have a very limted nass or
instance in the order of magnitude of hundredths of a gran). The transport
of these small electronic conponents does not function properly due to
very ninor disturbances such as for instlfhce contami nants. \Wen transport

is nonitored by.sensors the ansporting.device.will. then .c to a halt
until the @8‘5‘%&%??“? Rl %ttdi.:‘e Eﬁg%’t i@ﬁgﬂ%‘& tlaﬂrgalggggega H’r?gfr%g’f appar at us
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disclosed in this document is a novable air blower. The electronic device
are di spl atesdtednn the gfidecusingd pusennensberagemitedeonmnt ¢nddess tropypertemt one  end
and an openjng.at the_other end. By air pressure all the electronic
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created belyard ohh@hét SIPETthéBgidet he el ectronic conponent closest to the
stopper. In the created opening a piston pinis placed between the stopper
and the el ectronic conponent closest to the stopper. The piston pin

preferably ves i.n_a step b ep._nmanner so to expel t el ectronic
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according this docunent is specifically relat ed to transportation of
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present in iQn for its.object to previde. an inproyed t hod and
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sinple manner. 5 Cctober 2004 - la According to one aspect of the present

i nvent i on, adiaendlyiof oppesingdidesHf tha svade foo et least apspoftheiganspert patbninsd the
component s by, AAYARE! 19 2L 3G PPl e flechianig comonents located in the
gui de usi nB a pusher nmenber nounted on an endless transporter,
characterised in that the pusher nenber is advanced with two endl ess
transporters



| ocated on either side of the guide. According to another aspgghrafrobhe
present invention, there is provided a device for transporting electronic
conmponents, conprising: a guide, an endless transporter disposed on the
sides of the guide, and at |east one pusher nmenber coupled to the endless
transporter for engaging electronic con%%nents for displacing along the
uide, chatacteri.sed i.n that.the.device ¢ r.ises t endl ess transporters
\?\hi ch are arepsedy m‘f’%‘}‘ %Bﬁ’t"f‘{?%‘f B A rﬁat%gﬁ) ggiragqu\?ﬁrég aﬁ?t&’é’l‘f or at |east
a part of bthepdieatsDeing tHdmbiho@ il clddfonid bSREIneil BRisplatc@BERehsed W th two
endl ess transporters. 5 Cctober 2004 -2 The present invention provides to

this end acwEmbsimple forcadhmpwurmenizatan eptionsHy eonstaohipopoting speed. diycartiast
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contrast wivehitiéhéoes haneReiré ps@iing ONhe Beshel ALeBEr R0 toahd cdnfffonents to
transportation according the invention does not require positioning of the
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| mport ant advantage of the method according the present invention is that
an accur at adysgtage pbHepethest aqcpuling he prrsenfartrmtion is thpleandicewets regitiogingangul ar
to the dir ' r j.on. | ' | evant.. 1k her 2l 'S
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ri sk of ti irtdlegnt;hite pabfonenba it adbactd BN sPE ehdidss(@ndefdtwelt Natddi gk of
jamm ng of the components).  Anot her advantage of the present invention is

that it eRdbTreldeavoiting Hrgitk ooiltingthe ermrents ihbnernsrariekiond Mpsther
advant age.|isk bAAklile of RUSBAboEI)AndlRE RN JPYNE Brebfhe bRICMGLLHMA Y, and

can t herefore shape ectroni c tonpon or pushing. The

i nt er nat i op@dblgsat@ntimapp moatmentno MR PRcBBSGembér. Ahethpr eRamntagajsphdtciant
cribes a

des pusher member does not have to be form-retaining and can therefore shape itself 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.



device and method wi th which el ectronic conponents are di splsa§gg,d-Rod4
special buffer by an intermttent transporting nenber. In practise It is
found difficult to displace very small electronic conponents in particul ar
in this manner, partly due to the fact that the precision with which the

intermttent transporting nmenber has to-operate nust be very great. The
pusher nenher i.s ef.er abl dvanced between a | ower quide and an upper
guide for eﬂaédwlgﬁfirﬁﬁ?f%ﬂﬁ%"h&ﬁ?@ht gulgf“'é’&ﬁ?e&mnép‘tr&ﬂ%gﬁéfﬂ@' an thus be
encl osed fifiRrabl p£E41 RO eRERGic EARPoNR }illaRSPAFhilNBe &’drﬁ@&El!oﬁ?b?%et hat
undesired rel ease of the conponents fromthe guide 1s inpossible. The

ensur ed pogis: gorsirzity obwtdie and pplyreimged numbéreofghd dempaneptr(thiosal ar | y

dvant f ] ts.since due to disturb . d by f
nstance cOTRRIRCARSOTE SR TiReF SunBE isglaesmer) dhewresdFohBREbei ng

di sl odged Mtﬁrm@pﬂﬁmﬁemrcba@ﬂhg HHRIAGRBIUdnPdRerts F8ng ¥iHH SRYordBRE -3 A
gas is preferably bl own throug he guide in the transporting direction. A
consi der abhas thaadvanfage et 8lecomponénts wdhprement o anly limitad fora¢s wealljadent carri ed

along by the gas enerally blo I.r., and only.,a |imted, nunber of the
companent sSCPREE RGN alels * elisuRbis e oRgie fueh Beies Hih e

di spl acenepdmparbd WithGREIBSMp1RERd GRHCAGding/hE BIds&EpROSHIE facbB AR the Car ryi ng
the el ectronic conponents along with a gas noreover has the advantage that
t he conponbwwestiagj 4 pregige pesitiening otk gad ismreledantof tawt oruirdd scsemarateconponent s
di spl aced gl oncg]ﬁg gui de. This gas bl owi ng through the guide can not be

conpar ed Wt ets'corrpressed air according the closed prior art; according

the invention a precise positioning of the gas is irrelevant; it is not
required to separate conponents. In a very advantageous application of the
met hod a ghis? Yesy adiaatiaetons apnlisationtad theracthed aigas is Phevvescleseliathstauidg. of a gas,

general !, HghkyfhdynSEL R0 DRRCALLAb A 38 BenflFR PR, Ber  ©1 oo ©
discharged Particles of encapsulating material (epoxy) represent a particularly great
problem in practice in the processing of moulded chips, since it has a considerable
hardness. 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



problemin practice in the processing of moulded chips, singeibbdrados
consi derable hardness. Exhausting is not normally possible in the prior
art transport because it inpedes displacenment of the electronic
conponents. However, the forced displacenent of the conmponents by neans of
the pusher nenber makes it |ess problematic that exhausting a considerable
air volune will influence the forced displacenent of the conponents. The
present invention also provides a device for transporting electronic
conponents. In a preferred enbodi nent of the device the guide is a guide
with a pl urtalthe gomactadjleensrr mareermponas Aha pusher penibsr simtphiebe wirediist r uct

and can noreaver r ust form Nor due to the relatively
si npl e cons L?éfffr{bﬂlﬁ ?éwﬁgk‘?ﬁw éﬁé‘“’ésg‘?ﬂ?ﬁ%‘ “Hevi ce very conplex. |If the
width of the pusher menber is sufficiently great, conponents can be pushed
sinul taneously in a plurality of tracks with a single pusher menber, even

when the tlngek gnaiberrmcfemmemhmmang/ofﬁéﬁ devied thegutﬂe casipvibesart mppengumial
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formretaining but cafl take on a shape subje to“the
cont act Ww- tltavmrtbe guidein mxdwmmnames AF heormaqm::e rerebftit isdfanidstanse bigo
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sides. Oning to fhis dual guiding. 'tlie conmponents can
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danger of tﬁﬁﬁﬁguﬁgag@ngM& The upper guide and the | ower guide wll
10 of course have to be enbodi ed such that the pusher nenber can be noved

there between; a slot opened for instance to one side nust be present for
this pur PO3He AEVNE M also be equlpped with blowing means for generating a gas flow along

- 15 - the guide, which gas flow 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 upper guide and |ower guide. The device can al so be equisnpgdudMrisa

bl owi ng neans for generating a gas flow along 15 the guide, which gas fl ow
can carry along at |east sone of the conponents even before they are
advanced by the pusher nenber. The advant ages hereof have already been
described with reference to the nethod according to the invention. The
advant ages of the preferred enbodi ment of- the device, wherein exhausting
means connect onto the guide for exhausting anbient gas such as air, have
al so already been stated above. 20 The present invention will be further

el uci dat ed wisplaceadlebenamspoaetwbestoht.l i mtative enbodi ment 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

t he device e e 0 p y _cut - anay
top view ofﬁPng gé@&ggmggth {%We? §é1d€%niglp g%rléees }}ﬁ%‘aﬂg ﬁfﬁﬁlzeaﬁwb%% a
devi ce 1-f ogpehbdespats tH&g:oﬁtaecéld@Bfguid@mﬂ@%i&l o%nné?é%htbea éen'tr%l effaayi ded
for this purpose with a | ower guide 3 an upper g bot h provi ded
with 6rackesnguitddpech leafston n@nnémtﬁhgwnhﬁd 1R2aTH O cxi"au$t detskair vdri sh

el ectronic 3 n are di spl Bet ween L ower ‘

upﬁgr ggl de x;gq;nfﬁ f% ‘litlgtlﬁldlzlﬁazp enpﬁ?&%’ﬁgﬁﬁﬂﬂw Z@;g‘ca\esvﬂr‘? g“ﬁ"ﬁ%gﬁ‘;@h?r
menber Cah aF@d B e gddi¥n gy the tHETHEk arBpbFing QM2 0 Two
endl ess trani:po?t chai ns 9110 whi ch are g Oc?ober 2004 lggdl sglgaceabl e by

t ranspor t ercoptpesgats 21 anqthey aduantags efdeyieanksis thet fewerwentagunaies areilsft bcbund ded
w t h exhaust ts.12 which d towards, t tact side I de 3
and whi ch co%ﬂ%c Eo%%f%n%orggﬁ% “fhlag Ve m@ﬁfﬁ?ﬁ%f“ﬁﬁ%ﬂ{of’%ﬁ% tﬁ‘c’fe‘gypunp

(not ghown). By neans of ex haust duct s 12 air can be exhausted-from
slot-Ilike xem ng 7, wherein contam nated particles are simultaneously
al so di schaiga 2 shewsdievice drinsislervies yhetein theptaaspret dhoih B and aarssportei ng
el ectroni C wheels 11 are clearly shown. Shown in cut-away parts of upper guide 4 are air ducts 14
with which an air flow can be generated, whereby in normal conditions the electronic
components 2 are displaced 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 clectromc components

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



conponents 2, another advantage of device 1 is that fewer c j are
| eft behind on electronic conmponents 2, which is al so very?g%§9?§%¥@§ for
further processing thereof. 10 Figure 2 shows 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 nodmal conditions the el ecttonic
conponents 2 are displaced between guides 3,4. Only in the case an~

el ectroni c 15 conponent 2 encounters-an increased resistance (for instance
due to cont gpidearirstorags wbtd @ershotvnpnd 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 |ower guide 3 -so that 20 device |l is not only

adapted to transpoit : 11C..: t. . al t el.easge .t hem
From o col | AUEPUEPHEFrERbR UG AP AR Erefee oy sy SuhHiERE WG
unit- 15 al ﬁé)a;ﬁfﬁlféfﬁ tall thao thetifeention @inimwayHhitéERAtha de@iibed af@BRIAENT S 2 a
cutting plate 16 is arranged in upper guide 4. The thus separated

conponént s embedinisnt (yhihe contrany eyt mere vanatigistargposstde forahe siglled parsaw,

wi th which a.Bagg grengre cantbe applied during 25 separation. Figure 3
finally shoA P 38R 9 rﬁhep‘ély?q jgf’nt:ut -away top view. The partly renoved part
of the upper guide 4 reveals a part of |ower guide 3 with parallel running
tracks 6 for guiding electronic conponents 2. A second part of |ower guide
3 can be seen at the end 30 of the transport path of device 1. The tracks 6
filled wth conponents 2 here no longer run parallel but diverge. The

di stance between adj acent rows of el ectroni c-conponents can thus be
changed in device 1, for instance in order to adjust this distance to
storage 5 Cctober 2004 _6_ holders or storage tubes (not shown). Although
the invention is elucidated with reference to only a single enbodi nent, it
wil | _ :



be apparent to all that the invention is in no way |imted tonihg, q%ggrlbed
and shown enbodinent: On the contrary, nmany nore variations are p035|m

for the skilled person wthin the scopc of the invention. 5 Cctober 2004
Claims -7 1. Method for transporting electronic conponents (2) by advancing
along a guide (3,4) electronic conponents (2) located in said guide (3,4)
using a pusher member (8) nmounted on an-&ndl ess transporter (9, 10),
characterised in that the pusher nmenber (8) is advanced with two endl ess
transporters. (9,10) located on either side-of the guide (3,4). 2. Method
as claimed iQuigtéai m"1i wherein the pusher nenber (8). is advanced 10
between a | ower guide (3) and an upper guide (4) for electronic conponents
(2). Method as claimed in claiml or 2 drFV -U wherein a gas is bl own

h h th d hod
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to the guidg, 4}°aléc)tron5: co@ﬂi@n@ﬁs (%)loéétéd i ANBRda (3)9) &Rt ﬁ&ﬁbpma%ﬂmgfnt S

(2), conprising: a gu - an endl ess transporter
di sposéd onmhetedlmjége@dleﬁﬂféaf@mfé@(?éo)l) and at |east one pusher menber

8 | ed .t rt 9 10) f tr
e e TOr T B RS e A
the device {gl)p) q@ggggd&{eﬁtﬂey\gdgapldh@?lder(?ngporters (9,10) which are .

di sposed adj acéntly of opposing si the guide (3,4) for at least 'a

part of the 25 transport path, and the pusher menber (8) is assenbled with
the two en-‘d&;ess Method as claimed in claini ‘¥, wherein the pusher member (8) is advanced

10 between a lower guide (3) and an upper guide (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).



transporters (9,10). 6. Device (1) as clainmed in claimb5, i gui de
(3,4) is aguide (3,4 with a plurality of adjacent trackyﬁg&%%rtzggztl
Device (1) as clained in claim8, wherein the nutual distance between the
tracks (5,6) of the guide (3,4) varies along the |length of the guide
(3,4). 5 October 2004 -8 8. Device (1) as_clainmed in any of the clainms 5-7,
wherein the guide (3,4) conprises an upp%‘r guide (3) and a | ower guide (4)
for guiding the electronic conponents (2) on at |east two sides. 579:
Device (1) as clainmed in any of the clains 5-8, wherein the pusher rrerrber
(8) i's wr8-|ikBevite (I)Devlamed i) amsotthaichads 5+7, shyredd the heideqs @yoi ng
clains, wherein.the device. conpt|ses. blow ng neans for
generating’  COTRRILSeP PBW%?r&‘fﬁ](at](ﬁ%a@Cﬁ? b‘@”?%}) lée (ﬁig’rﬂ‘d' pelecranicas cl ai med
in any of t | ei n exhausting neans 12, 14) connect

y &5{3@5%&&%?&1 & 184sFBwo WaBE. g ( )

onto the gui or exhausting anbi ent gas.

5 9 Device (1) as claimed in any of the claims 5-8, wherein the pusher member (8) is

wire-like.

10.  Device (1) as claimed in any of the foregoing claims, wherein the device (1) also
. -cqmpzise"s'_eblowing means for generating a gas flow along the gutide (3.4).
10
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.



