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Pi ncers, device and nethod for positioning electronic
conponents The present invention concerns pincers for
positioning electronic conponents, a positioning

devi ce conprising such pincers as well as a nethod
for positioning electronic conponents. The present

i nvention concerns in particular pincers, a device
and a nmethod for positioning small 5 size electronic
conmponents during their processing by an automatic
processing line, for exanple by a testing and/or
conditioning line. After their manufacture and before

t hdiincers, elevate and ﬁiéh%lﬁéf‘ﬁogﬁid}ﬂhgn@ﬁ@?ogfig%omponents

circuit, for exanple, electronic conp
generally subjected to tests, electric or mechanic,

and/or t ' .10 conditioni ng, operations etc.
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The conponents are thus brought onto the processing
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efe@lpsy! at ed | eadl ess conponents (LLP), having

contact surfaces to be contacted by the testing probe

or probes that are of 25 generally very small size.

To al | owrhe sonoeydiranHRsits HID bRGShid E@ngbﬂgmf%?ﬂeans of
E%%%%%QA L elférgosnk]ga on the cony% br nust “be T
capabl € of ds ePXIRPHeRY meatsofiaspyatiprenozzles allowing
HippemBanents te betnemdeecbasd hiebhbyl thilr uppe Gidd, aheon
to@ponemeoaRNthibRightonto the processing stations that will
perform on them the operations for which they have been designed. Most
of these operations, in particular electric testing operations, generally
require that the component be positioned in a very accurate manner
relative to the processing station. This is particularly the case, for example,
for electric tests on small components, for example on non-encapsulated
electronic chips or on small encapsulated leadless components (LLP), having
contact surfaces to be contacted by the testing probe or probes that are of
generally very small size.

To allow this accurate positioning of the electronic components,
their position on the conveyor must be capable of being determined

accurately. The components must thus be positioned with precision on the
component-hoider.
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On nost prior art processing lines, the positioning of
the conponents on the conponent-hol ders occurs when
they are introduced onto the line. A feed station
brings the conponents froma reservoir towards the
conveyor. During this displacenent, the conponents are
5 generally oriented then placed one by one on a

| ocati on fromwhence they are,renoved by the
conmponent - hol ders of the conveyor. This | ocation
generally conprises a reference surface agai nst which
the conponents cone to rest, thus determning their
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dinfolthentomponemsiialdet thein the oRarthb€ Plared tREmVEiafe.
smal |l conponents; their cost, due to the nechanic

conpl exity of each aspiration nozzle; 25 the
i ncr ease§eERR @ricequt dewisas suggestiselviisy thesei mrecision problems
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' | t | age the, conponenits on certain g
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fé'?"?gga b d oL Elarple 6 P ia o

= @égw V& Sif97.6 28 Hhese sohutitres Ipbweest, have several
dissdvantegkspbudbgane or several axes, then

the difficulty of making them, in particular for very small
components;

their cost, due to the mechanic complexity of each aspiration nozzle;

the increased space requirements of the aspiration nozzles, making it

for example difficult, not to say impossible, to place the components on
certain processing stations.

A more advantageous solution consists in using a positioning
device that is independent form the component-holder and comprising for
example one or several pairs of jaws, on which the component to be
centered can be placed, positioned along one or several axes, then
removed again for example by an aspiration nozzle. The positioning of the
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renoved again for exanple by an aspiration nozzle. The
positioning of the 3 electronic conponents can thus be
performed at the nost suitable nonent of their
processi ng. Patent US 4, 821, 393 describes for exanple
a centering device conprising two pairs of jaws for
centering an el ectronic conponent along 5 two axes.
Thi s device, however, has the major disadvantage that
the two pairs of jaws are cloded alternatively. In a
first time, the conponent is centered along a first
axis, then, in a second tine, along a second axis. The
ri : ider.able that the centerin

e HiE coMRERE AT U B baTlormikat hemertruitable moment
dBth@réﬁﬁF@$Hﬁg by the second pair of jaws. Such a
devi ce 10 thus does not allow the accurate positioning
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derfat aehisied fonpasitioning maksizoenRuenic SmpbALAfs. t he
invention is to propose a device for positioning
el ectronic conponents that avoid the inconveni ences of
prior ar fuﬂéiﬁr e, i eentermichobeatheompoenant ryuises two

phisodteuacesiecr tadliowinevdientd thek pgﬂdoﬁﬁﬁ}érl:?eti g
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component processing line without strongly affecting the rate and thus
considerably impairing the performance.

An aim of the invention is to propose a device for positioning
electronic components that avoid the inconveniences of prior art devices.

Another aim of the invention is to propose a device allowing the
quick and accurate positioning of electronic components during their
processing by an automatic line.

Yet another aim of the invention is to propose a method for the
fast and accurate positioning of electronic components during their
processing by an automatic processing fine.
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These ains are achi eved by pincers, a device and a

nmet hod for positioning electronic conponents having
the characteristics of the correspondi ng i ndependent
clainms, preferred enbodi nents being given by the
dependent clains. 5 These ains are achieved in
particular by pincers for positioning electronic
components, conprising a support and a nobil e el enent
conprising an actuating part, fthe nobile el ement
conprising at least three jaws allow ng an el ectronic
conponent to be nechanically contacted in at | east

th ' t | t t

par al | EFSEE‘?%CW‘E%%%W%%E% PIRGsTErrRdRVice ansta methed for

t REsigsIiRg elesiranis sompansntg havamethd Hearpicteritiss obeidg
acbu@t@@h@:ﬁ@n'dbﬁ@ﬁﬂaﬁ?&%ﬁﬁ? gr‘éfgeltrga @ﬁ{){iﬁ%ﬁé&%s@;%mg given by

ive t,0 suppor t R actua
g’%ﬁﬁ@ﬁ”ﬁﬁ"% ﬁ[g"ﬁffsn tioning plane. These ains are al so

achleved in particular by a deV|ce for _posi tioning

el ectroni¢heQNp | ncers nd by, .
TS ke e
D CRMPrifiRG astipperedndra mabilealémenty
acoraphisthg an acmmg partnﬁhéh%llé’@!e?n&mﬁﬂf Rgat least three

R Al 4F eé@‘{t'r%ﬁ”cn:@ it b siachanicaly crptacted in at
eieéé'i thyeed eé’@ﬁﬁ @wints and alomgsat ieast o Wicimaﬂa}'lel ditect?éhs for
pp@siﬂbﬁmgnmmﬁfé fcﬁ’chéﬁm]@&r‘t iMia tﬁbﬁﬂ@nﬂ{g{f@%&%ﬁjﬁ Bingers

C nent ast ee re

g atuated ﬁ}sﬁ' 'Blaﬁam%ve'aﬁns |tBﬁ§CPlﬁ¥m pag refaive to the
elupRRard pleng enpheating aaiv gdrallpl Re e potiionfiE planni C
conmponent being renoved fromwhere it was placed. The
i nventi VE”‘FI ncers are thus very conpact since all

their €se Yms pse pomrhdeyed in partitudambyaaleiv for

' tmmmohmgaaiecamhuatomgoﬁaﬁts*lﬁarﬁbﬁﬁﬁb%@cﬁgﬁﬁ@js @By an

{
Furt ec?’trfg;‘:d%o@la% ﬁYﬁ'g{ % ?r]r{ejgn%rr]% t hus pl aced and

renoved at the same place on the pincers, the latter

are part lTﬁds@rath %ﬂ@ﬁfs%da&@eﬁﬂgpéﬁ c%%raﬁ)ﬁg éﬁ%%o ﬁlaf?)r

ﬁsﬁn% %)IfagfreSSI 3 plglggn’;snC@mqs{rgitehq;followmg steps:
placing an electronic component on positioning pincers,
positioning the electronic component in a positioning plane by the
pincers in mechanical contact with the electronic component in at least
three resting points and along at least two non parallel directions,
removing the electronic component from the pincers,
the electronic component being removed from where it was placed.,

The inventive pincers are thus very compact since all their mobile
parts move in a single plane and their linear actuating can be effected
automatically by relatively simple actuating mechanisms. Furthermore,
since the components are thus placed and removed at the same place on

the pincers, the latter are particularly adapted to being integrated onto an
automatic processing line.
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the description of its preferred enbodi nents

illustrated by the figures 1 to 5, in which: Fig. 1
represents positioning pincers according to a

preferred 5 enbodi nent of the invention in open
position, Fig. 2 represents the pincers of figure 1 in

cl osed position, Fig. 3 represents positioning pincers
according to another preferred enbodi nent of the
invention, Fig. 4 represents pbsitioning pincers
according to yet another 10 preferred enbodi nent of

the invention. Fig. 5 represents a partial view of a

posi ti oni | ce.accordin to. a preferred . .
enbodineﬁfﬁ%g?¥%%&fHV%ﬁ??% ."fﬂ%b?H@EHP§96“9?%G%FEEHﬁthf
pts desasipticniepitdreterped embpodingrastlustrated &y the figures 1 to
ebeiptWwhRhe conponents, in particular for positioning

non encapsul ated 15 el ectronic chips, i.e. conmponents

of a sem -conducting material, generally of silicium

L g L el S e
SRR R S e

size, their positioning has to be very accurate. 20

Wth ref eiigng @eﬁﬁés&h%iﬁcéﬁ%?ﬁgq}@1 E{WI%%& g:%sitio
pi ncers conprise a nobile el enent and a support e

The support 2 preferably conprises a plane surface on
whi ch i s Hias3? eeprksehts pestoning pincehsadccordingaoedrRitRet .

fefraldl ambhd i r less equal to that
gpfj the electri Enéﬁgﬁtgﬁéem@%rgosi tion. The inventive

pincers thus preferably forman 25 essentially flat
ensenbl e Fid. 4 repriesentshpasitienisg ;@i@x@@ﬁs%tcbﬁiiﬁg&bty& RAhBeher
V&@!erréﬂaérhbshﬁﬁéﬁ%’; &&mglg;%g{& 6 The nobile

el ement 1 conprises tor exa four jaws 11, 12, 13,
14 distributed in pairs 11-12 and 13-14, and a part

al | owi ng Fignes ﬁépt@@éﬁtstaopaﬁﬁalww‘%ﬁfeadpoﬁﬂfégﬁﬁ H@\;ij:é‘%cording
Qgrg Fé‘fef'roerd gﬁ'}%}ie c%gﬁt ht ut ed tof a rigi ane

of CPIEaras DG @A PR DY Me four jaws 11, 12,

13, 14. It allows, as 5 will be explained further

bel ow, t hpeNhOERTITe bPh s 3R H?éf%gatglpra%%tﬂec'i ' positioning small
size electronic components, in particular for positioning non encapsulated
electronic chips, i.e. components of a semi-conducting material, generaily
of silicium, that are not protected by a housing. These components are
fragile and thus require particular care when they are handled.

Furthermore, due to their smali size, their positioning has to be very
accurate.

With reference to figures 1 and 2, the inventive pincers comprise
a mobile element 1 and a support 2. The support 2 preferably comprises a
plane surface on which is fastened the essentially flat mobile element,
preferably of a thickness more or less equal to that of the electric
components to position. The inventive pincers thus preferably form an

essentially flat ensemble of limited thickness, adapted to positioning very
small electronic components.
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i near displacenent relative to the support 2 when an
external force is applied. The nobile elenent 1 is
fastened in several points to the support 2 by neans
of fixed elements of the latter, for exanple by neans
of 10 cylindrical pegs 20, 21, 22, 23, 24 and 25 '
driven or forned on the support 2, preferably on its
upper and flat surface. Wien the nobile elenment 1 is
pl aced on the support 2, the pBgs 20, 21, 22, 23, 24
and 25 are inserted in the openings provided to this
effect in varlous parts of the nobile el enent . In

d It
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Siﬁgiﬁﬁsﬁ{aivhﬁﬁsm% et oA 1edo it . pllows, o
t Wil heisixpdaivedfanthet bglewp eheliptdeds tey bb%cfuh@te'w\%ug h its

IR £ Y R it e

| fsame. surface. The franme 10 of the nobile
el ement 1 preferably conprl ses two el ongat ed

R L G e TR
ggy ﬁ@?ﬁr&a‘l’ fixed 2temests. ont_he lsttarsBort eimplésby means of
mytintoosl pegx @b, NP, 28Bhes fahﬂ“% ég}lér? oP§bfn ?8 aqrg{)ﬁ{:q s{d&gor’c 2,

HRRREraHY DGR lpéPa\i% IRBELL i hetythe Brbilgalement 1 s
d%é?ﬁdweﬂ thesupperbagthepeg220,2 % 23, ZBN3d @nadzzﬁ@reamsé&ed in

ahbctypérhﬁgs b?é‘#TEe@lQott%é@t‘fSctO f Jat?ﬁ%l.ﬁj?ﬁg 5&1 hggqu[erféement

| near aXJt to the I on
eI Ih§Lael %Bgﬁﬁ@% ke %@alp%v@rﬁunpgaraayfordempteeuhpm
|rnpem:enlmd inlifigemes mra.ndelebmm%ﬂ tefdrrmbdidistd | | 0
%ﬁ@‘“@?ﬂlﬁﬁ% AreiRtdrtEa bRk B3R HRRTH, 7,23, 95, #band 2ivdn a
f% Oyed WPY@?Q@( iapHedt, fthus beeverdirmyany whelesiréisle
maveméAt bf ths cbgr%gbﬁ?ﬁing?ﬁgﬁgg BY 1RE n'u%lii_ljé b é%] st

?‘@é@‘?“@”ﬁﬂf Iy 1540, OrBen & Rser tod upiert w@msn Mipwing their

Spppstation end/afrathtiondareplaneqsiratiélsi) ﬂﬁ%@fdan(é:k&face
2). One or several elastic elements bring with a

certain {'ﬁe %rame 10 of the mobile element 1 preferably comprises two
elongated openings, for example oval, oriented parallel to one another. In
each of these elongated openings, a cylindrical peg 20 resp. 21 is inserted.
As previously explained, the frame 10 is held against the upper surface of
the support 2 for example by clips fastened on these two pegs 20, 21. The
elongated openings and the pegs 20, 21 are dimensioned so as to allow the
frame 10 to move on the support 2 along a linear axis parallel to the
longitudinal axis of the elongated openings whilst preventing any
displacement in another direction. The amplitude of this linear
displacement relative to the support 2 is determined by the length of the
elongated openings of the frame 10. As will be explained further below,
when the frame 10 finds itself at one end of its linear displacement, the
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frame 10 back towards a resting position preferably
corresponding to one 5 of the extremties of its

I i near displacenent. According to one enbodi nent of

the invention, these elastic elements are two spring
blrades 150 connecting the frane 10 to a peg 25 fi xed
relative to the support 2 and bringing it back

towards a resting position corresponding to the

pincers' closed position. 10 7he jaws 11, 12, 13, 14

are inside the perinmeter defined by the frame 10. A
first jaw 11 of the nobile elenent 1 is preferably

fixed relative, .to the frane 10, so that its novenents
2PITCR IS 28 (F0 Rbwbilst thaveane:alesad whem therframe {0finds
1itselfiat thevppoaito rydaof this sarparaldas |di§p}aéé]ﬁeﬁp(p@t2')pg

axis of the pincers. The other three jaws 12, 13, 14

are held in rotation, each 15 around a peg 22, 23

resp. 24 @ng&d spveral elasticelementubgingtwizh altertjiaviorde?the
1ffamelf0 baek tbwaPos resti ' '

djﬁsﬂfs E&rgo -ﬁfgat ft hi{)‘] aw %%ogf%%rrfﬁﬁifﬁfggnnéx%%wmgé o'one
the 19 TY CFUHFT 2T U dpeab Hisplacemerto Acserding ith anmeembodiment
cehifiniaventionbghewnelestideRnadngira tdio §HAPBlRREAS0e!

t@r B ' [ le ' he jaws 1

D O‘P?I"ﬂb“%‘?éﬁ?meif‘? 5o 2% shegMlarile o the et 2 and
c rﬁ‘)%’ﬁ'@n'g back tewards airegiing prsitisnecarespanding to the pincers'
paogehplosdtipar to the pincers' actuating axis. dips
fastened on the pegs 22, 23, 24 prevent for exanple

any undesirabl e novenent of the jaws 12, 13, 14

per pendi dixedAwsol 1.t1Re 18piR areinside thepetitetendptintd by the
Tamjead®s Alfirstljdw 1#ofitke GRSBIRCER Ly i i
]ﬁgffh%rfrgé%“%%oq{ﬂgg'i tassti c_el egenﬁs%r&f%F%erfzé%bgygggﬁ%latwe
bl ades , NS FRBVerRRnt arrdrenticabloBigse ofrthe latter.
ddviirgdapr bt thubmpvehatarghan laeis paratiel &Dthdattuating axis of

‘ahBHIheas. TIRE otKerHraedalhe W?gﬁ?éggaﬁ%%goﬂ@ﬂq&%ﬁﬁgi gach

%ﬁ@ﬁé%@ﬁ éﬁ{,ﬁ#ﬂr%é"%ﬁﬁéc? (elative tortbe support 2.Thanjeevs 12, 13,
tideamd the pega2, 2B, 24atd pgef@ﬁéiﬂyi@ﬂg)ostfeﬁrsoe@?ﬁ:?ﬁb@ g?.@ﬂhZe
gibﬁ?g?%f%g%mt%%%aaﬁﬁgﬁée ﬁvgcgév%gﬁﬁfsofcﬁ&g iF péné%givgi(ch the
{CREIRONSHE IR b femterad £halont adireetitnpiacalleldoethenpincers'
picaeting LRSSt fite RIVIC 3,514 SPEIE XA SalPYolfRAN o Wnhet
?f\gﬁlﬁgpg’]t?g{eqecﬁe:rﬁ%ﬁoﬁéng i rsélcﬂgnorplolret Ec’)r e%‘s’%%rg?ﬁéicﬁlar to the
pincers_' actuating axis. Clips fastened on the pegs 22, 23, 24 prevent for
example any undesirable movement of the jaws 12, 13, 14 perpendicular to
the upper surface of the support 2. The jaws 12, 13, 14 are connected to the

rigid frame 10 for example by elastic elements; for example spring blades
120, 130, 140.

The inventive pincers are actuated preferably through the frame
10 that comprises for example a tongue 100 provided to this effect.
According to a preferred embodiment, the tongue 100 protrudes relative
to the support 2 when the pincers are in resting position, for example
closed (Fig. 2), and brought towards the center of the pincers when the
latter are open, thus making easier their operation by means of a
mechanical element placed close to the pincers, for examplie by means of a
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around its center, whose configuration and function

W ll be explained in nore detail further bel ow. Thus,
by applying on the tongue 100 sufficient force acting
5 against the returning force generated by the spring
bl ades 150, the frame 10 is noved away fromits
resting position and is displaced relative to the
support 2 in a linear novenent_parallel to the

| ongi tudi nal axis of its eloﬁﬁated openi ngs. The
spring bl ades 150 are then tensed and the jaws 11,
12, 13 and 14 are noved apart from one anot her,

Prod/8 dhrade bl cShRS SIrng)glrt Cy ﬁ%?‘c@al‘m\ rtqlll%lrzygeﬁg?éta%i &

t he center ofth ing t

e‘i’(é’#& FRreECNPGRE soeﬂﬂﬁémﬂm agdifgngentwidinbe @xplained in
finos¢ dietail furtherbelami cal ly united with the frane 10,

is displaced according to a linear novenent identical

to the Tatter's. The other jaws 12, 13, 14 are driven

ina roflatisohnapplisgmm the tomlia heo suﬁ&mﬁdra@a@@@g

2}aidd, th%drewﬂﬁhgtfa?celéehé@é%&g%ﬂe sﬁa'?ﬁlgcﬁ@ggt%%%ﬁfy{ggf ame
f asfféﬁ% 5‘%%&% reging,pesiticamng isslisniaced miative to the

SPpoSEt2 m)a itrsmrtroogemeb® Garafi ¢lemo th& l@hgﬁhﬂ%l%xm of its
C&HHQQ@H 0|§ l"l‘i?l sOFRO Pl ﬁ%ﬁ?g& L Blbq ﬁerpsgﬂéal}ciﬂ}gejaws

ﬁnt@ {% i ncer s, orc
r1 8P6‘| remave: o?i@ftlf!éom&n&:@ltm(b\er.epmwdm’geufﬁcuent
afr%h s;bm:epmmtlee suppert atghé céﬁtefrh:(ﬂ;"the Fﬁ&ér@ QoPE%cﬁﬁgfl”il-nere
r rin ades

foFekqind ?“éﬁﬂ s Pontc XerPRLE 1 BRI ThedTist Jed
meq'qm rU%%Méﬂ'ﬂ thpdramedl0, iscdisplaced ascartling to a linear
dns\rémeﬁﬁmntta‘al thehé laser MH@&}L&}%M f@t 1sagﬁ éﬂe dﬁ(ren ina

gtaaaérgft?ﬁé\?nae Eovemsat aroun

Byerharoynd thetrresprdys, 283 Ztndy the

émm ﬂlmgoﬁpfzczrgilbgamzlbmhdbmo 130, 140, oflt\bﬁ{ch one
eitrimity lsFastehed aLned

E rmlvlre1 : Bgt t he %tﬁ"hgﬂet'IRAéreeqjé%\kyL@ t¥'f35 4 gppgsed to
% %F‘é?gﬁg‘j eterm ned so that, upon conming into
contact with the conmponent 8 to posi ti on t he
di recti og¢Qf cenent 2 formn
t he sarreﬁg% ratrg‘gletcﬂ'lg%&? ?%WPOQ\?P?% eg,or] TJSGSSUPPOW
gdhdhecentey ehthgpincers thacfpurzﬁ amgjle'ﬂwa thnﬁfrémé 1hor holding
it dswz isCrIédgE?g td??elili'igﬁlt@g r%'ﬁ%l”ﬂ'll g%llnhl.-\% &b rb‘?ﬁubwf’ th w’élﬁ
gc%tasnjg po sitioR thddr the foree ol’? tne spring blades 150. The jaws 11 12,
13, 14 then return to the center of the pincers, in a linear movement
parallel to the axis of displacement of the frame 10 for the first jaw 11, or
in a rotational movement around the peg 22, 23 resp. 24, induced by the
elastic pressing force of the corresponding spring blade 120, 130, 140 for
the other three jaws 12, 13, 14. As previously explained, the movement of
the other three jaws 12, 13, 14 is preferably determined so that, upon
coming into contact with the component 8 to position, the direction of the
displacement of the jaw 12 forming the same pair as the first jaw 11 is
more or less parallel to the pincers* actuating axis, whilst the direction of

the displacement of the other two jaws 13, 14 is more or less perpendicular
to the actuating axis.
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9 Wien the pincers are closed, each pair of jaws
determ nes the position of the conponent 8 on the
support 2 along an axis parallel to the plane of the
|atter's upper surface. Under the effect of a single
i near displacenent of the frame 10, the conponent 8
is thus positioned with 5 precision, along two axis
that are preferably perpendicular to one another, on
the positioning plane defined @y the upper surface of
the support 2. During this positioning, the

el ectronic conponent 8 is contacted mechanically in
at least three resting points by the jaws 11 and 12,
13, and Whenghes pingersanerciose, edich pairoo f _lamstuietgrmmes the

ppom.enl afcthieatbrpohéft Baret m 2 a"iB g)hé‘g Yailel to the
ﬁ% éf“t’h%' B8rer i Setealindee she e%?ec@ a8 n gagledinear
19isplegement af4bie fraine towtiae ONPOHEESS B thelk qaro@rti‘@dcﬁwlth

prectsfolaldflo ¥ Ski3in gl ot BrARERAN Bt nchdiPulR R dssnother,
e% F'E‘%J?OB{})'O'I'HE Riane defipgdiby th%yppeusu rface bftheaswpport 2.

pRiring This p&cﬁitibmﬂm\thwéd@énﬁ%%ﬁo’?\éﬁf@fs%ﬁa&t@\? 11,

r cl.o sjtio

p'?% e?éf* g’“f‘éfj'% st EuPelRBlibe Mty e el Lagdua, 13, ond
gHsthoctaiegting, pom’eslpcat%ﬂ oretts hategaksides.

preC| se and reprodum ble reference position of the jaw

11 4 | osed. In thi
0t t1.on PTET OB Brmi SRLTBTIS Fofee anprateckan thspiing blades
| dkgm?er'lap &$%ée@0algmtsdenhealrfeg@aegq@m s | zgis 14, Bath pair thus
t gbrl@ d REFRFEHYeSaRP $Y tr‘e?B X ekO8i f\ oriRant’s to

& SS
e N L A
tthe othef e e rqaspmta 31df thidszane pca&prrné fetln rﬁb@aﬁ@r& of each

V(S

reRaence ﬁ%’sﬁf B%Q)eil aetﬂwg'%gébs&dnfﬁ%a e(:TO'cteﬁﬁhg?'Hgf‘l ig ppeferably
E‘r”g'gég s @éswer@hﬂqmgn‘eer}ta\ﬁpr e®am Fﬂdh&m&m@ménd 21,
trrbﬁl Fﬂﬁsﬁeﬂnﬁi@éa @?ﬁﬁf% Eﬁg gg Jfﬁlrétre?éretnlaﬁ pd ﬁ?’@rﬁ‘%‘f We jaw
AR VIR PR affrdnsedhdn shiscaeition.chapamponent & s

cf smpmeatsed b)oitﬁlﬂeralmdesaagé]ast meaféé@i'elrﬁetj&m ANt 2fin their

PERIRAC BORIONRYRY Hivcl OMANERL oINPT 3 | it sl

agrirate P\ﬂs'ttf?'ﬁng

According to a variant embodiment of the invention, the
reference jaws 11, 14 are replaced by elements fixed relative to the support
2 against which the component is for example pressed under the elastic
pressing force of two mobile jaws.

One advantage of the previously described embodiment of the
invention resides however in the fact that, since the reference jaws 11, 14
move apart when the pincers are open, the component 8 to position can be
placed in the center of the fatter whatever the precision of its initial
position, without risking to involuntarily come into contact with a
reference jaw 11, 14, The component 8 to position can thus be placed on
the pincers at the same place from where it will be removed after its
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reference jaw 11, 14. The conponent 8 to position can
thus be placed on the pincers at the sane place from
where it will be renoved after its 10 positioning,

t hus avoi di ng an unnecessary di spl acenent to the
conmponent - hol der and/or to the pincers between these
two actions. It is also conceivable within the
framework of the invention to_ configure the pincers
so that the four jaws are hel d8 n rotation around a 5
peg and connected to the frame by elastic elenents. It
is then possible to dinension the elastic elenents so

| B8litioing Mk ABidihgre iR BRI ESRcembi £ 0hE Sponent-
| Beldaryand/ppto thapisirens betwieen ithesd twoections. v

centered on the pincers. Such an enbodi nent of the
i nventio

L S_however, |re Licate to realize than the
10" b evi JbE o065t Fs WBRIeciGR 565 Frarsewaek shahe Mvention to
didrifigerectie piecesso thut thedouesaws elré hdldo tdtatibpvdioahd a

n i es

) &7 DR i R e ST Sl o
f%’(ne'égl%%"‘% lestigplements sqEhatothesivee jaws of awarmeypaingress
mevithf @otrd oe len‘sithb&armi foree ?tr?g}ée @rgpagsﬁg }‘1‘% Bg’sﬂ‘%}%ﬁ"% the
CTiBBhEnt ARAS 1aHlT et et S @HER oR thE WiBFess cHidh phive
19mbogingent pithe inyentign ishewaver mere elitatene radize than the
whidvéudly Bes@ife dlémbbiMeAs Siine LRSI TRRRRAL bethRen the
22K |# foly 9 % .t hemfare connected to the fra by
ST g ’Eﬁ_@%@? g JusE £XBPAPAY 3 genabe évnsggraple
NBACE\GacHEs B s prderingoot thengornponbet.iTHase tdiffeeshd® can for
[oRAtlplEe dups a‘”“*‘*ﬁ@&f'jﬁ%{j'%@ayﬁé‘ﬁ’égééﬂaéﬁf%%?% ofghe
f%f‘cﬁgéa?f:pﬁoew?ﬁ\éoggls? ieiéﬁa'é ¢Mends.r  return novement
when the pincers are closed, in particular if no
conmponentg; 8 i So i n f. the.,.pincers. . . .
F_u?‘ﬁg_er i 8urE3 Mo & Yol ent BRaRAAIECE Cehmdimvpative pincers
tiRevBichsihedreforsnsp dawat! Tod frege pthifixedly uaitediwithdhedrame
ttewhiBiehd i OTR! OB pfessiplcptHE &?fﬁ{)&ﬁéﬁ’c QQOH:?B%'itIiél‘?%g'aﬁlst
aﬁb%pﬁlp% Sn el,d I %(n}pgesm on he en the trame . |
ang™ ArpegBe-tFe: Faineshy $RiNg Rlads ¥ gaPiaccording to
Shefpreyi QslThergioriegpBneaple. theordgieg ®Otas Wustrated abl y
RirAB8dirfient, tRk hBfemBht B9 tRe 3RS, 95 1f Je1eb ARGy
controlled by the pegs 26 limiting for example the amplitude of their
return movement when the pincers are closed, in particular if no
component 8 is in the center of the pincers.

Furthermore, according to the illustrated embodiment, the elastic
element bringing with a certain force the frame 10 towards a determined
resting position is a spring 5 held in compression between the frame 10 and
a peg 50 formed or inserted on the support surface 2. The spring 5 and the
peg 50 are preferably placed so that the spring 5 exerts on the frame 10 a
force bringing it towards a resting position corresponding to the pincers'
closed position. An advantage of using a spring 5 is that the returning force
of the frame 10 can easily be determined or even adjusted by replacing the
spring 5 by a spring having a different coefficient.



10

15

20

25

30

force bringing it towards a resting position
corresponding to the pincers' 30 closed position. An
advant age of using a spring 5 is that the returning
force of the frane 10 can easily be determ ned or
even adjusted by replacing the spring 5 by a spring
having a different coefficient. 11 According to the
enbodi nents of the invention illustrated in figures
1, 2 and 3, the nobile elementi1l is constituted of a
single piece forned, for exanple by cutting and/or
stanping froma netallic sheet, for exanple froma
st eel rg& %éheet ﬁl%a t hi ckness of 0,3 to 0,6 nm
wher eas 3 tRE smirodimente ohtthe inwendion Mustrateds in

f&%ﬂlm 1m20ar’|cé3,9’dﬁﬂrﬁ1tibllrllee§l§zméﬁtef g%@tg@%ﬁ% sﬂn%?éplece
congﬂérﬁ{’ Ega’{"g’?e %Q Clc‘ i) fMRINg) HRBhe Metadlic sheet, for
Sample ftonsa istaﬁl spriog sheed lodf @dthieltriess of or3 axaresnhm Afrhereas
rebleathi€kinedt of t§Y ma%ﬁls&sﬂ@ét%moﬁ{ O3S i et e@%eh%f is

| ess | cfentl ca

refera
i esrablLiire dideds dentisal to Yo tiskarssoThelsdsonicon.
lcomponestis &anpesitiabl. e within the framework of the
invention to inmagine a nobile elenment | fornmed of
sever al hsti nct parts, for exanple of a franme and

j ans mandi scmelgéa elepaniidapn alsd beamstited of @neolded part,
dopekempls of ynelatof iof @iﬁﬁa@bé nﬁmha@ hé?esﬂﬁﬂ&{’eer sg 5 then
SPEisraBly (idfe SHER 1880l the fickre mﬁ% o e
ECRANENTS Gty p@¥lopi ncers according to yet another

enbodi msnt of the invention, having two reference jaws

11, 14u ﬂs ther| d,fr 10 and fornmed for
exanp A9 Lhrevable ygmtﬁ@ frameayorkoaf thednvesntion to

}f@ﬂgla@a nl@bﬂ@lelepnels’sn forlee mefmrd:stﬁ\étcpd@ﬁs 'féi* é‘k‘amp!e of

th
éﬁh@ﬁas’r%d‘]?av'\&% @i;a‘?{éﬁﬁfﬁ{r ?Epéflateﬂyo ﬁg'ﬁ? &Fﬁé:o %another
%ﬁ' elgstice gm%}tﬁgéat)ﬁrq)m%n%ﬁ §h¢ﬁ$¢@. fo(mQatTl‘}ﬂEfSDhiEredlBr held
mgeﬂmrmcwfértmemmd:atmeranbw(a@réﬁaﬁ{ ié P@m%\%ﬁ%m ties

in order to be driven by its novene
pi ncers are cl osed and opened. Each of 25 the parts
conpri si guad thausdllastrates pind@siacdaling xaypt @nother

eﬁ'rmﬁﬂh%ttdf theainvehABR FiQw*i’lE{; %ﬁi?éferg%eafaw& 1,94 Gited to
el ”%Xg!gp q% andS?orlrﬁené fgr example in the same piece as the latter,
and two jaws 12, 13 for pressing the component 8 to position against the
reference jaws 11, 14 when the pincers are closed. According to this
embodiment, the jaws 12, 13 are formed on parts distinct from the frame
10 and connected to the latter by one of the extremities in order to be
driven by its movements when the pincers are closed and opened. Each of
the parts comprising the jaws 12 resp. 13 is for example connected to the
frame 10 by an articulation formed for example by a salient part 121 resp.
131 inserted in a suitable lodging of the frame 10. The shape of the salient
parts 121, 131 and of the respective lodging is determined so that when the
frame 10 is moving, for example under the effect of a force exerted on the
tongue 100, the jaws 12, 13 are driven in rotation around their respective
peg 22, 23, thus opening and closing the inventive pincers,



10

15

20

25

30

131 inserted in a suitable | odging of the franme 10.
The shape of the salient parts 121, 131 and of the
respective lodging is determ ned so that when the
frame 10 is noving, for exanple under the effect of a
force exerted on the 30 tongue 100, the jaws 12, 13
are driven in rotation around their respective peg
22, 23, thus opening and closing the inventive
pincers. 12 One advantage of tqie invention illustrated
in figure 4 is that the returning force of each jaw
11, 12, 13 and 14 is known and can be determned wth
accuracy. In fact, use preferably of a spring 5to

bri ng t heOneragivantage of dhe tisvers$on iltustasied i figurk @ that the

oy AL SRS 0, S i bl
1‘3‘.‘3‘ qfﬁ?‘f‘ﬁgr% QCCUIREY; Wvactuseipreferakly of arspeingds to bring the

t franie a0dntditbyesng positioni aldWs,rdsqdréqu%w{ﬁéih_@a; to

\ . h of 1 3
(APt rHIRg o SlehCAuth SRR R e RiTnh TtecsT tie terence jaws
f - Torthermare, bye jawe 1213 hgirty colepsentdd g the frame 10 by an
eassentiaBy ryiQ %_rﬂaﬂa%?.'lglﬁé YoRle é{éﬁt@igh'e%cg'o%ﬁﬁgée Fws 12, 13

J5A defBMihad rarticel 5 Bhe Beturnihasteree phdhe frame T0mxerted by

gﬂi?% sprifug 51 Hepeodingnessentiatlyp opotdiet gémnéaa_ dﬂi}h‘é febile element
. | I can

ey S A0 D GBS 6 e

e E?F’éiﬁwtﬁe 1413 aag Wt aBthgxomperent 8 to position can thus be

ggemﬁglgﬂ ;{Hdwdjufsteﬂwimqr@@h Tﬁ]gstﬁr@@%ﬁ irpaartl&tlérgse

- e.frame is Jim
RRapiedis e solfrtl XRTRIAR Bl I yt& LB e maregel
é?ﬁﬂﬁgﬁf@é&tlsbeﬁith@gomqnwt & tapresition. The jaws 12, 13
bei ng connected to the frame 10 by an essentially
rigid artj.cul ati.gnej tggi_lr novenment ig also limted in
t he sane ‘?"T‘?H ude of INR NA¥RIBRBE: obthe Hams W i limited by
t?;\@spcmmze,eu "tiysetrbesd jratise ¢drredi@ondiBg élén@@tefc}eépéﬁiglg@hlbf the
t i t n r the ..
g TR e AR 8, S ey
diigrarticHlation thaitsmeyementds alsprinisediin ghe sameawvby. Ehe
%@sjagsnemhbat of ahé mﬁ:ﬁcét‘t@ﬁ?ﬁtﬁtﬁrlirﬁﬁéﬂiﬁjgtﬁe%ﬁsrﬁgq 2,19% 14

. - ‘ rts ¢ i sing’the ,

b TP A0S o B BRSSP LAkl e e 1o
feslngiagaimadhedqreasst®l2l.c sheets having the sane
t hi ckness.

The parts comprising the jaws 12, 13 are preferably formed by a
process similar to that used for forming the frame 10. The frame 10 and the
parts comprising the jaws 12, 13 are for example all formed by stamping a
same metallic sheet or metallic sheets having the same thickness.

According to the illustrated embodiment, the parts comprising
the jaws 12, 13 are positioned on the support 2 around the pegs 22, 23
serving also as rotational axis to their movement when the pincers are
opened or closed. The frame 10 and the parts comprising the jaws 12, 13
are then held for example on the support by a fastening part (not
represented) fastened on the support 2 and covering entirely the mobile
element 1, with the exception of the center of the pincers where the



10

13

20

25

30

According to the illustrated enbodi nent, the parts
conprising the jaws 12, 13 are positioned on the
support 2 around the pegs 22, 23 serving also as
rotational axis to their novenment when the pincers are
opened or closed. The franme 10 and the parts
conprising the jaws 12, 13 30 are then held for
exanpl e on the support by a fastening part (not
represented) fastened on the sﬁ%port 2 and covering
entirely the nobile elenment 1, with the exception of
the center of the pincers where the 13 conponents 8 to

i I Q_al l.owi t.he
Do ooy Bl PRt i HalCad R e 1ot JBBAIOWING the
e? 4T %;% ﬁ\ﬂ%\lﬂ‘-‘@?&ﬁétféf*t%% Pastisdos examplesbnktaliic plate
efastened byet bivs npoisilesleinienit h,etm@fﬁrévér‘i‘ﬁé tROSalfsUhGt
' ' ‘ 20, 21 %an?gﬁi
WRRBE it Byt LR S RAEREGs 20 212 2703 5. 1 he
invention are for exanple integrated into a device
f i t\yWath ' Lng.their
Pracessi nh v e (PARare BTRR MG F £BF Qi ERtlon are
au‘ﬂoe%%@%p'f%%%@iaaé” Q adevisesiar fesitiening,elegirenis components
s%duemgatheippm@ssihgga;smahiuwmatnfopmbéﬁhqg)nh&. the
positioning device is partially 10 represented in

figure 3, placed around a circular conveyor 9 provided
with co gHtematiaeracessingling comprises for exdnple a series of

%chesréng statioms, pf avlsish drilpthe %@itﬁlrﬂﬁg%ﬁ&t i?@%?ﬂ&lﬁy
r or _exa spiration .
n%?ﬁ%ﬁéﬁqﬁ‘a}iws?ﬁ&@% daring e fliularicehypier ¢ rpvided with
Sipprranthglders gdigwingithe \electvomic Foen pampe nia s W@process from
nuze $tagicar Bo aA6Heat FTHe lk@nfhdHEMORS Laspirati
FaPPSE ﬂi%,f ﬁegﬁ cont tregl f'g% ref erlld%fflé‘%/%; %X%ﬁrﬁ@%laspl ration
s’% em %é\ Ve 8pHdL the etactranic gamponents 8 through
chvasiimahbie espirativhequzbesesei aginected tJ AHHIREEES s8em
ot r&Pfesa r fixed,plate , 900
et Jaé'ﬁ?"t efégﬁ*“&éyéﬁ%gébﬁgbﬁﬁ?fﬁm\?rq'gps%sggm ynot
i"PET6Edediet thmcireiar ronveyar anier pbthe poocesgindeine e
is thus preferably placed on a base plate 20 4
conpri Si f i Lenent s (not present ed) .
g n%% BRI sl 1% Arefrrabil st ohraifixed plate
Qi Psa Ogg?dﬂ Hie eenveyerid aed pphasley Bfreserftee in cross-section
o sighirers. Tthel 6siBRbAGRS §evi '
Qp&}ﬁqﬁﬁ%{ hToI lbkZsrl.s ?5@ g?%ga_&%ﬂgjﬁ /%?&rag éIE%S dtc_maa base plate
el'ectroni @ CShIURAEMER HwtssRreseptpdbaliowing it to be
fastened in a predetermined and accurate position on the fixed plate 900.
The position of the pincers 1, 2 relative to the component-holders 90
placing and/or removing the electronic components on the positioning
device is thus perfectly known. This position is preferably determined so
that the electronic components 8 removed after their positioning find

themselves more or less in the center of the corresponding component-
holder 90.

According to a preferred embodiment of the positioning device,
the pincers 1, 2 are fastened on a rotating element, for example on the
rotor of a revolving pulse motor 30 whose stator is fixed relative to the
base plate 4. A fixed and rigid element, for example a metallic rod 3 is
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device is thus perfectly known. This position is
preferably determ ned so 25 that the electronic
conmponents 8 renoved after their positioning find

t hensel ves nore or less in the center of the
correspondi ng conponent- hol der 90. According to a
preferred enbodi nent of the positioning device, the
pincers 1, 2 are fastened on a rotating elenent, for
exanple on the 30 rotor of a navolving pul se notor 30
whose stator is fixed relative to the base plate 4. A
fixed and rigid elenment, for exanple a netallic rod 3

ifs 14 ef4jﬁlstened nore or |less vertically on the base
plagtaned maresy less vardicplly earthelpase platkhé, dosk ® the pincers 1, 2.

i !Bl el e R hE e caopor
o738 e afrordling 1B end iEPacs o pesitiopoligueraupisesure on
]tcﬂi‘@ fongve ‘IL{ﬁ_D ofvbine firarae 965 vitich phusesithe tpinedre o (Gpfen (of.

. 5 S n
i Vi B s AT gl

r
fﬁﬁia % ffon between the tongue 100 and the rod 3 when
the pincers are actuated, the upper part at |east of

h d | | d i
| ongt ©uain STOEL 58 B0l e EBeliEen ind sandie abBapd the rod 3
eYBRpItbe insers atp setuaiec: the nppee pactatlebst of theted Bng

- gnefadbly FStatedfiekly SfodMiits 1oyt edinal 5%!%@9@% BShus

TR Er A8 TPHs Bo%s poet acelleh aspakimpbretatng around

tits gradeLisorthat ibegiodcd restaagainstthe fdreyuan €0 theough this

htﬁggﬁgpgytthe notor 30 15 into the angul ar position
illustrated in figure 1. In this position, the rod 3
rests on the tongue 100, thus opening the pincers and

al | owi ng B&fonmamonmm:?]@ﬁ-bold%rﬁoqﬂeﬁési ah é{eﬁtn@ﬁé ebmponent 8
4 e on Su or

T Fositien CIBRERL frd ey Mo gt 3t i hotor 30

phiR ghe angplanpenitien tjusrafestindigwre t.unrthis pesttidsethe rod 3

tregis dif thgtdleg i 80b 4R ogéhing thtﬁﬁa_iﬁé@r‘s A allowing a

QTS 12 e L i s geniar” Onge e dovophent Biias bsen
tilacesban heslipploet Bj theerevcdviagrdoty 30 i3 ddieatidets sl the
ifbriit%érb #6F eRAMME By% qhBHEr Bt Bk RS tNROBARLY the latter
in the position illustrated in figure 2. During this rotation movement, the
jaws 11, 12, 13, 14 are brought towards the center of the pincers according
to the previously explained principle, thus bringing the component 8 into
the sought position. The pincers are then again turned by a quarter of turn,
but in the opposite direction, moving apart the jaws 11, 12, 13, 14 of the
positioned compenent 8 that can thus be removed by a component-holder
90 of the processing line, The one skilled in the art will certainly understand
that the pincers can also be turned by different angles than quarters of
turns. In particular, in order to avoid the to-and-fro movements of the
revolving motor 30 and of the pincers, the latter can for example be turned
by two half-turns, thus allowing the positioned electronic component to be
removed in its initial angular position, without requiring the motor to work
in two different directions.
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t he sought position. The pincers are then again turned
by a quarter of turn, but in the opposite direction,
novi ng apart the jaws 11, 12, 13, 14 of the 25

positi oned conponent 8 that can thus be renoved by a
conmponent - hol der 90 of the processing line. The one
skilled in the art will certainly understand that the
pi ncers can al so be turned by different angles than
quarters of turns. In particular, in order to avoid
the to-and-fro novenents of the revolving notor 30
and of the pincers, the latter can for exanple be

t ur ned 30A H faf g

ekﬁfb'ﬁeqt?gggﬁ 3{3}'&1 valriﬁrﬂgenng%?éltﬁgé‘fg{e@i’& nBP&%ntEd) qfthe
| ni t I a an?] SAFeRBLE ?@’&%l’”’ﬂ‘?%“ﬂqﬁ elgments for
t 8CiSiItIng the mmem féleemmpbb twotrbdng, ;)Ias:eéﬁﬁ VPP diitelpfositions

Al RSO e SRR L s o

ni'&ﬂ% r@éﬂs'tlé?r!é Resatest yadiaj‘értmrmgatw iqghi thegrare dpman.
eRaapiing tmthle@snBodﬁh@ﬁﬁdhéfplﬁ@éi@%ﬁ%e@Séﬁ H’g%r angular
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Wra_ipone wem@motheegloaeéandethus pasitimrditrgcdrapbhist, then
ettimdd@&‘in byheqhRep by tGﬁ?:rﬁ)ﬂwé’?ﬁrﬂe'c{?r&ttfdnrﬁnt ch gln agaln

ef .th it

PO 8 LB 2GR i hesometoit masing e

f@s@dnhaﬂﬂemhbgurmﬁn%s wrneddycs Fatfrtemn ,rgtldmﬂé tol itg ﬁﬁ‘ﬁal
08 tloRYAScoRtd & this dritbBdiretd)n8 HTerlieq4yia0 o)

t e dnet then sﬁows
SRRt St et S CORE 8 ol
t9gb a m‘tahdnkbemgl‘fa’ffea(hu’fMe rrahairéﬂ Qota?!dv{r Scddik kb %tbrtam
i men e I nventive

daocE il st o Wbatic €pits P SR sB8 et on and
positioning of the electronic conmponent, such a

ot ) ST Ty S U o
RIS bparodliar v
a@e@ttmwowhm thépimerbeo opred ca@rﬂhaﬁgﬁw&ﬁecﬁ%ﬂa?% aliow
2??%"3’&’"3“’“ fiffénebR Urigl EETHED SO EOTE 65 fafeSimale
"'t?\%fo”rrd:{' ”%e%aﬂ'ﬁﬂl‘%lﬁmﬁmarfgﬂr@s(amﬂie four rigid rods,

[ibSIS Bilowmg tHe\pGSEtl@ﬁ&’d E@mp@t@mltg b%ol’é?ﬁapéd %ﬁ:efr%lﬁu rter of
G{Uﬁi‘, lrgfgtld;pgpﬁqé Bﬂjlceﬁ ements, for exanple four rig ol

The one skilled in the art will also understand that the pincers
can, within the framework of the invention, also be actuated by the
pincers' linear movements towards to mechanical element or elements

allowing it to be actuated, or by a combination of linear and rotating
movements.

In order to avoid any undesired displacement of the component 8
during the pincers' movements, in particular when it re-opens after the
component 8 has been positioned, the base 3 preferably comprises a nozzle
{not represented), situated under the component 8 when the latter is
correctly positioned, in which air can be aspirated to press the component 8
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thus allowi ng the positioned conponent to be renoved
after a quarter of turn rotation of the pincers. The

one skilled in the art will also understand that the
pincers can, within the framework of the invention,
al so be actuated by the 25 pincers' |inear novenents

towards to nechanical elenment or elenents allowing it
to be actuated, or by a conbination of |inear and
rotating novenents. In order t® avoid any undesired
di spl acenent of the conponent 8 during the pincers'
nnvenents in particular when it re-opens after the 30
npone has been paositioned, the base 3 preferably

n
caﬂﬁm% éée YPR8S suidace pithedmse e Thed)ir aspitatior throutdr the
t hezzkertp@mefdraﬂywb@ﬂrd[hﬁ:l bgtthecohtrol %ﬂtEQ‘FH Yhe gosrtloHrng

whi t
D85k ey Pl B3 3812 3o cknation with the
2moneenents afdpeancen and/onghthéeompongre-tisiders 90. Thus, when

ph%ﬁﬁ@&ﬁé’nﬁ@ 14l &?tlgéfl ofﬂ?e%f ﬁ?ﬁéfs%rr% iére%n or{1pf,egasp|rated

SItion ng V|ce I‘OCG
u@uc‘a %2% ¢ dn g5 %’Ftharlmﬁdfmqlrﬁprm the\ﬁenmrmerufS against

t thee bas&:érwrﬂ!ndﬂmccﬂﬁpbhlenﬁ M@@ﬁﬁ?heagi' é’%ﬁeﬁ Qhe Hc;elr'rs are
89 SRS Sl AT Tl
t §1S5pP m%té?r}/t Hﬁﬁet’ blarfacerpdibabage 2gFThesispirstientiasieen
smc\/%ﬂedté@rﬁ@iiﬁﬂégnﬁﬁ? gb&ﬁ&%r\g'sgg‘?ﬁ}tg? Io&%sw%%bsfﬂ?n in order
er(pe ergjb'-lmf ‘E"égﬁesg‘ ‘ﬁ!ﬁmﬁ% re esbase 2 when the
dPEsRECReEIRtopRnachOngptie pmdeas:are)épeﬂn,etrmn%tr&hﬁ

f
S o0 A g 0 g
f?ngc?rsﬂ%f % € Q?S ther/gvPatipa, a shpet pulee 0f compressed
bais és ﬂwanhexpulmﬂ bprtheerc&zber n bﬂi@ﬁ@%ur@‘!ﬁ&% ’fﬁ’@component 8

a

PhESs hfueR Sfom e, dipfle AHE drunhRed ol & oo

According to a preferred enbodi nent of the invention,

a short [Adceedinl ©OIY BESASUNP d@kfl’lﬁéﬁj Eﬁ'ﬁfbcﬁ H"{t? g‘fltlk?é(
[iBgeReh thd BidefCled SBORul B 2B, T
becones u HeeFs 3 A5 fﬁ)‘i) 4 ?WPX%@GW eXgpledts
Aetatianntelative tre opresw sveral fibet nidehdnikabeimentss eferting a
{hr@ssur@ SO fonddie 180 6 R6RIAG T B b ibASic is however
Iy concélval())le wi)’éﬁmpthe %ramework of the invention, to actuate the
pincers, fixed relative to the device's base plate, by means of a moving
mechanical element, for example along a linear and/or rotating movement,
Such an embodiment, though it does not allow the component to rotate
during its positioning, has the advantage that it allows avoiding the use of
for example pneumatic means in order to hold the component onto the
pincers, and that the movement of the mechanical element actuating the
pincers is often more easily realized and requires less precision than the
movement of the pincers themselves. The pincers can thus for example be
fastened on the device's base plate 4 whereas the rod 3 or any other

mechanical element preferably rigid is brought by a linear movement in the
direction of the tongue 100,
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rotation, relative to one or several fixed nmechanica
el ements 3 exerting a 20 pressure on the tongue 100
followi ng the pincers' position. It is however also
concei vable within the framework of the invention, to
actuate the pincers, fixed relative to the device's
base plate, by neans of a noving nechanical elenent,
for exanple along a linear and/or rotating novenent.
Such an enbodi ment, though it goes not allow the
conponent to rotate 25 during its positioning, has the
advantage that it allows avoiding the use of for
exanpl e pneumatic neans in order to hold the conponent
onto t he Agtardingto arrd‘efhla"edtdmbudmemthefpmdws are thus

nmactiried My Mbeneot a%?hH bt P@tattpaammﬁeﬁsc’ld lﬂmlﬁghg)ﬂs

nﬁgﬁsslh%reai ﬁ ul | ess preci=si on
t ASUATEd dRkRxagple lénm{lse? a Al RYlse Thetqsi Reethe upper
cpart dirthef qllnebea,ra) kcdlélefo?céﬁa@s;ﬁleﬁeélat@dt F@ta@m\g &duhd a

@[?g(ﬁ 4] emen pr eﬁfégﬁvgﬁg&f‘g%ggﬂﬂ)ﬂ&i’ﬁmw ais. The
I r‘ﬁ IS ks diip supk a mamn@rutbnt tdllavniengt regadintee's angular
1gogition; {i r@@tstdh thPteR Qe q@oefmﬁdéﬁ%mhg thB%iRLaser s

are thus actuated by nmeans of a c er rotating
around its longitudinal axis, actuated for exanple by
means of Ehe predigishy dpa¢r$leedrpirmers @utudtéing prschanimid are given

OByV\F@ &iliReeting %dt%éﬁqinﬁﬁfnacgéﬁémh% ‘Tﬁ]g Cengglljed in the art

IEbngEr2aRYRhaEy fiventiverinsersande actunked byaifiesr and/or
i iptationap moedthents of ehechardoaleslebiwnits ﬁﬁwd?\/mffwetﬁlﬁcers moved

Cidr'é}é@ﬁ !é??‘%élaﬁ oﬁ%‘ﬁ% ot %erél.lrﬁa"vgﬁ{]ri% glustﬁhr%o Sr¥phReumatic

t hus openin ncers
d'@§%-°r'|e$"é roJnRgBRYC reyal Mﬁtg ag Mdmrmtcus or diyveecombination

vaf/thadsei rheaisd, abthioug hosdme GF-thied bbby e n H3%e CBRtain

| | d t
e e e
rSCardosiap Iﬁi\Yeﬁ‘@lndmeﬁ andoharkmglrahé enents and/ or of

t he pincers, aned for exanple by neans of one or

several rgvolvin uI se m)éﬁb pneumatic | acks,
el ectro rtqv&o %W@H’@e ednventiepingssonke prefarably

cadhap tedt fioo posiiforiing smatkeletronlid b@m&bnéﬁf@ i aHi@ﬁSr for

ady es relative
O MEB ol M Pt R hBE WAL g
r&yaPas %?Srr{fl Pﬁdﬁtr IO RiteveBt e sormp et Firagm rb@.cemmg damaged
during positioning, the jaws 11, 12, 13 and 14 are preferably formed so as
To come into contact only with the central part of the lateral sides of the

components, avoiding resting against the latter's corners or edges which
are particularly delicate.

The inventive pincers thus comprises four jaws 11, 12, 13 and 14
distributed in pairs and resting each on one of the four lateral sides of the
component 8 in order to position the latter along two axes in the
positioning plane defined by the support 2 on which it rests, the pincers’
configuration further allowing them to be actuated by means of a single
linear movement along a single actuating axis.



As previously explained, the inventive pincers are
preferably adapted for positioning snmall electronic
conmponents, in particular for positioning

non- encapsul ated el ectroni c chips, which are fragile
20 conponents. In order to prevent the conponents from
becom ng damaged during positioning, the jaws 11, 12,
13 and 14 are preferably formed so as to cone into
contact only with the central p@mrt of the latera

sides of the conponents, avoiding resting against the
|atter's corners or edges which are particularly

del i cate. 55 The i nventive pincers thus conprises four
jaws 11, 1beone skilledin thr sctrwillhewever padesstamd that it would

" kbl g cencdlvablepnettah thesrdmivdriidi e illARSOAT 1 dhfigure
cgﬂgﬁﬂﬁgt %h%ggerQr tgﬁ%%3|@gon &he l'atter along, two
axes i n the PiTst ARty ot B EAMRPIeRE te peydien. dt
oEiVQMidmtablwbSpgssibleetoptmdégafe oneok isevlféral jers chuppéggr
akinutic&ige sl ) a.single .30

[ @ear. m,zverreangﬁ?gggagittﬁgICQM‘MF%& %s)lﬁgn,ga%ssﬁg
oRLOVINY g NUMbeioLiapvs eqessaryeve its pasaianingdl ohg twic axes to
wbealrdduaéd.o be conceivable, within the franework of

the invention, to configure the jaws to that they

rest differently on the conponent to position. It

woul d not’éM‘WlE')e/alﬁfbbgiCQr@eiV@b&e)m dgsige pinecrsrcoseisiag only a
j single paprofyans for putitioneRy | i
comn%onpént tg posithn, possi%glyhyﬁhaﬁ%\?m%r{g?téﬁg{%%%%gf

of jaws necessary for its positioning along two axes

to be reduced. It would al so be conceivable to design

pi ncers conprising only a single pair of jaws for
positioni ng conponents along a single axis. 19 Cains

1. Pincers for positioning electronic conponents,
conprising a support (2) and a nobile elenment (1)
conprising an actuating part (10), said nobile el enent

(1) conprising at least three jaws (11, 12, 13, 14)

all owi ng an el ectronic conponent (8) to be contacted 5
nmechanically in at |least three resting points and

al ong at | east two non
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parallel directions for positioning said electronic
conponent (8) relative to said support (2) in a
positioning plane, said pincers being actuated by a

i near novenent of said actuating part (10) relative
to said support (2) along an actuating axis 10
parallel to the positioning plane. 2. Pincers
according to the preceding claim at |east one of said
two non parallel directions bd@ng parallel to said
actuating axis. 3. Pincers according to one of the
precedi ng clains, said support (2) allow ng the
position of said electronic _conmponent (8) to be 15
determ ned al ong an axis peﬁgﬁﬂgﬁcular to said
positioning plane. 4. Pincers according to the
preceding claim said support (2) conprising a
resting slrfddecemsifer pesitioning klavtratit compprrmits) compr:smg a

|
gf;lgdgg&@ %)n%h% BliABBile BlombACON oARSRAL I é@ggﬂgp"po%& ﬁgo)
said el ectr oﬁ?ﬁmﬂi@@r@ﬁm% (ﬂa)ec%'@ﬁfiémga@t leashthrieegawy (11,
i F2.f13ur4) eHowigg poielestroic BNMEENRen By 96 Hekbritactdie

SR eFlegs Pl STl bl SFRASEAE o
dZﬁ{?HEf‘ &fﬁ'@ %*aﬂ%j i Rastlioning S@Mpmmmcspmpmfanur(s) relative to

rsasd smpml(a]ma%sﬁnorﬁhgwéﬁeaccordl ng to one of the
preceding cl east said at | east three
jaws (12, 13§"’@'3"“%érs$e"a%m Hified oA dinear meyemenhgf said
pstyatingypasy (1) relaawlto séi & repporti(2) alckdPan Meb)atii afis

Fpa‘raﬂerstcaﬂ@pdgﬂgnt bhﬁ,epr eceding claim said elastic
el enent being a sprlng bl ade (120, 130, 140). 9.

Pincers according to one of the preceding clains, at
| east ofe ofinsrdaciordiegsto the peedeaitg Cl?m, 48)ledieioR@ of said

Q@ﬂ:ﬂﬁéh%rhRe%ké’ctﬁfrfs%nhg%aggllgla@lsa(légﬁue}(tﬂg a¥shcer s

essentially rigid articul
according to one of the clainms 7 to 9, said at | east

one of said Rindeenadcordingetd élMéto(ft]tHe ceéhf‘ig @gn%g sald
rofation aroun
Eﬁés"g‘g@ %A‘RWH B8k R %ﬁ?%n Of said.¢lgci5aniq SERPFRSRE B do be

etermined along an axis perpendicular to said positioning plane:

4.  Pincers according to the preceding claim, said support (2)

comprising a resting surface more or less plane defining said positioning
plane.

5. Pincers according to one of the preceding claims, said
mobile element (1) allowing said electronic component to be contacted
mechanically in four resting points.

6.  Pincers according to the preceding claim, said mobile
element (1) comprising four jaws (11, 12, 13, 14) for mechanically
contacting said electronic component (8) in four resting points.

7. Pincers according to one of the preceding claims, at least
one of said at least three jaws (12, 13, 14) being connected to said
actuating part (10) by an elastic element (120, 130, 140).
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11. Pincers according to one of the preceding clains,
at least 10 one of said three jaws (11, 14) defining a
reference position for positioning said electronic
conponent (8). 12. Pincers according to the precedi ng
claim two of said at least three jaws (11, 14)
defining a reference position for positioning said

el ectroni c conmponent (8). 15 13. Pincers according to
one of the preceding clains, 8id nobile elenment (1)
being forned of a single piece. 14. Pincers according
to one of the preceding clains, said nobile el enent

(1) being,forged by stappi nmetal ljc sheet or .
several et al e artetdna d0iths prsreding slaks, seibelisiis

t Bleprertsleeingta YFrin@ibled 6120cd30di40). t o one of the
preceding clains, said actuating part (10) allow ng

said pincers to be autopatically actuated. 16. Pincers
accor di ngg-_t o RiReersaseeding teianaef the preaedirg claimpaattleast
(008 ottt avlaast thrieeljaue ({1,003) Bathg %Bhﬁ@gﬁéio??ioﬁf%éactuating
FRt R0 Py B s BL Rt 8l flers (1, 2)

according to one of the preceding clains and an

act uat or O)pi I [ i ] r

s e MR Sl ST G

P18 RF seBhah s tiiras Tugad i 1%,14) Deinaheldbon saig susirort (2) in

dertatioorareB0OY. ar axis (B, 23; 24} perpémdictxraosanf pbdifioning plane.

claim17 or 18, conprising a nechanical elenent (3)

for actuat,i n%,sai d pincers (1, 2). 5 20. Device

accor di ng”to 1RErp ALcUding te et the pregeding deinggait least

onoof said threadmesent, 1) d?gii)n@k]}@ia%@tfﬁenf:éapo%)ti&g%:%oﬂfioning
or actuating sal

S@idl ei&@{qﬁe g@@fﬂﬁﬁg g

pi ncers ans’”’of said nechanical el enent
(3). 21. Device according to the preceding claim said

Lat o rarr . _ ! _
byt S s SR ] e
B PR L 1) s Tinind pelinese ashimmifermostiobingamido
telectpenicrmemaponenit @i d pi ncers (1, 2).

13. Pincers according to one of the preceding claims, said
mobile element (1) being formed of a single piece.

14.  Pincers according to one of the preceding claims, said
mobile element (1} being formed by stamping a metallic sheet or several
metallic sheets having more or less the same thickness.

15.  Pincers according to one of the preceding claims, said
actuating part (10) allowing said pincers to be automatically actuated.

16. Pincers according to the preceding claim, said actuating part
(10) comprising a tongue (100) for automatically actuating said pincers.

17.  Device for positioning electronic components, comprising
pincers (1, 2) according to one of the preceding claims and an actuator (30)
for automatically actuating said pincers (1, 2).
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22. Device according to one of the clains 20 or 21,
conprising neans for holding said electronic
conmponent (8) on said pincers (1, 2) when 15 said
pincers (1, 2) are noving. 23. Device according to the
preceding claim said nmeans for holding said

el ectroni c conponent (8) conprising pneunatic neans
hol di ng said el ectronic conponent (8) on said pincers
(1, 2) through aspiration. 2@124. Devi-ce according to
claim 20, said actuator allow ng the novenent of said
nmechani cal el enent, said pincers (1, 2) being fastened
on said ﬂfViée'-25' Devi ce accordiqﬁ to one of the
claims 17140 BaVicg grepnding o the preerdiggalaimompiriing a
| perdgobsystayni donitrd fingsaklidet@tarc(3gh ect roni ¢ 25
conponent processing line. 26. Device according to the
preceding claimfor positioning electronic conponents
(8) procebled®¥ice arerdingtavhe i theedainnd 7108, c@mprising a

ZmecNEthHefe%erﬁ’Ef)@? EEBPBEﬁ‘LﬁtF?}'g‘S%M &€ nents,

conprising the | om ng st ['aci hg ‘ain” el ectronic
conponent (8) on positioning pincers (1, 2), 5
posi tionidfy tevied actardinig te thepresidin§ kidim, daid actuator (30)

PAISIWirRI i 14/2) k0 .
chanff@g‘gf?ﬂei‘i%é‘ﬁ%*éiﬁ'@é%?@f@‘andﬁ eh g mrthansa!

i feqientdaLfon aptuatingsaidhginssrankls 2hhy ragangofisaitensthanical

tetemet (3paral l el directions, renoving said electronic

conponent (8) fromthe pincers (1, 10 2),

characterjzed in that said el ectronic conponent (8) is

removed flomRfviceacsirding wrtheopiecedimyp olaémi sdid)actastor (30}

mgﬁag @Er@Jvingtrhéﬂ%ﬁﬂF&hﬁig“&é& ‘?)ti)rglags e{ ,%Iect@: t'g%ré,giagtg Phechanical
Zeﬁ%oﬁi‘t ?’c%i'ﬁé) ‘i%‘tdﬁfé{‘q)@g ?é-‘:}'Féeéi%a* C@Y,icel@osez’so Hie perimeter
Rfaadd pincgrstk@ni cal el ement (3).

22. Device according to one of the claims 20 or 21, comprising
means for holding said electronic component (8) on said pincers (1, 2) when
said pincers (1, 2) are moving.

23. Device according to the preceding claim, said means for
‘holding said electronic component (8) comprising pneumatic means
holding said electronic component (8) on said pincers (1, 2) through
aspiration.

24, Device according to claim 20, said actuator allowing the

movement of said mechanical element, said pincers (1, 2) being fastened on
said device.

25. Device according to one of the claims 17 to 24, comprising
fastening elements for integrating it into an automatic electronic-
component processing line. '

26. Device according to the preceding claim for positioning
electronic components (8) processed by said automatic processing line.
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29. Method according to the preceding claim said
pincers (1, 2) being actuated by the novenent of said
pincers (1, 2) and/or of said nechanical elenment (3).
30. Method according to the preceding claim said
pincers (1, 2) 20 being actuated by rotating said
pincers (1, 2), said nechanical elenent (3) being
fastened close to the perineter of said pincers (1,
2). 31. Method according to orpg of the clains 29 or
30, further conprising the step of holding said
el ectroni c conponent on said pincers (1, 2) when said
pincers (1, 2) are noved. 25 32. Method according to
the precedl ng’z@"ihpﬁhf% aoditisinéng etettconic aoppannthsiongprising
hehel foljoraRy stpson. 33. Method according to claim 29,
gctuated by the novenent of

sai d pincers 2(39 be'n% clen .
sai d nmechani cAPC¥ ﬂ%ﬁ!e,c Of)ig cPinpeBest (8) onpositiamgg pincers
f (.
positioning the electronic component (8) in a positioning
plane by said pincers (1, 2) in mechanical contact with said electronic
component (8) in at least three resting points and along at least two non
parallel directions, -
removing said electronic component (8) from the pincers (1,
2), _
characterized in that said electronic component (8) is
removed from where said electronic component (8) was placed.

28. Method according to the preceding claim, said electronic
component (8) being positioned by automatically actuating said pincers (1,
2) by means of a mechanical element (3).

29. Method according to the precedin'g claim, said pincers (1, 2)
being actuated by the movement of said pincers (1, 2) and/or of said
mechanical element (3).

30. Method according to the preceding claim, said pincers (1, 2)
being actuated by rotating said pincers (1, 2), said mechanical element 3)
being fastened close to the perimeter of said pincers (1, 2).

31. Method according to one of the claims 29 or 30, further
comprising the step of holding said electronic component on said pincers
(1, 2) when said pincers (1, 2) are moved.

32. Method according to the preceding claim, said electronic
component being held by aspiration.

33. Method according to daim 29, said pincers (1, 2) being
actuated by the movement of said mechanical element, said pincers (1, 2)
being fixed.



