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24 January 2007 1 Pincers, -device and nethod for 24 January 2007
positioning el ectronic conponents The present

i nvention concerns pincers for positioning electronic
conmponents, a positioning device conprising such

pincers as well as a nethod for positioning

el ectroni c conponents. The present invention concerns

in particular pincers, a device and a nethod for

positioning small 5 size el ectronic conmponents during

their processing by an automatic processing line, for

exanple by a testing and/or conditioning line. After

t hePincarg) e ¢ 60t tionin a
ous, g o ot s e MetHP Ry bBidton o 8elhiqHic' orponents
el ectroni c conponents are generally subjected to
tests, el [ -nechani c, and/of to marking, 10
condi t | onﬁ% bg%qer?fgtlﬁ?@'% £OncRIBS BI%QEﬁm?mfﬂgﬁsctronic
ALl boeel e s i
p&;}&%g 2l op& a on%ﬁyorﬁ?rﬁtﬁggﬁ%%l%ﬁggﬁ{% RIGRpahiegtion
from one %Eg‘fti"éﬁa'i Bmcﬁ'f?o?ﬁ%r"!ce'la@ 3 onetdyot farmosigioning small- |
tize elastion mh 'Fz&ﬂ"m'mmfduﬂﬂgﬁhﬁﬁ gﬂ'&é’-‘kingl% an automatic
Cortieessang 1i ans .asplration
nozzl es alhl S\'Ni ngéxatrﬁgrec%gg%ﬁ’{%xfl?%éopgm gdine.
hel d by &ﬁfgir ngper side. The conponents are thus
brought  difiter i raimsfasiung ahtiAdfoRe théifindlighhtion in a
e : igons_for,which they %avé
b ensm @f |P ‘%.'tetg IE%QDQF JLﬁ{‘l éjg‘é eﬁ%’@P}ﬁ, iefgrdronig components are
ﬁ;ﬁ;ﬁ? E\] Ig;af o T Eesft%mgc openedianis angémerdairarkidg,

@n eichgrape, [ er
FRYARRR %:%En ?ﬁl ative ? ﬁ*@%ﬁ%@%ﬁ&?ﬁgogﬁﬁ?‘%ﬁqﬁd by
This s particurarfy® FROPLSING savgral suseassine prpgessing stations
13 ?’eedw[e%s@anrmamsp@mﬁpgnhammﬁmemwmhananstaﬁon to
aaoileacapsul ated el ectronic chips or on snall

encapsul ated | eadl ess conponents (LLP), having
contact surfaces to be contacted by the testing probe

h \ |
A APt N A o
s S A et

gl yppéhside, The

componentsaratiustirotight opRsithk PEeksiiny StREERE Sha Wil
p&Form 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-holder,



10

- 15

20

25

30

conmponent - hol der. 24 January 2007 2 On nost prior Q&UanuaryZOO?
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 from whence they ar e?r enoved by the

conponent - hol ders of the conveyor. This |ocation

generally conprises a reference surface agai nst which

the conpoOmhest pﬂﬁ?a?@ps‘c&%sin? e %E%Jﬂtmrﬁﬁ LS
t | east ¥ giptthe

D epirl Aol SR cobfP et relfiscs ocsuss wéRBey brintedduced
aRBta the dinst Adeedishation brirestthecompaverie fﬂcﬁﬁ B reSsivioild

' - - t t
SO 5 8 s AR ot
daFi g 6’ ci;intﬁac%@gé?lﬁﬁecbfmﬂ’@ ane onet locationdrorniwhence they
pare ferobeed by thhepmpureri heldidrosy ﬁ@’&{rﬁ)e St.aHiffati3n
b Ly by e
ey s W rarR8 ik agbinstiviugh the sompanents
1%0% fﬁaﬁﬁt@hgﬂeﬁﬂm;am thesir ngigbsl_ta!eng\ait iast hf"e%xis. The
pprecisioo achicobll &yemels 6B § vii‘éﬂsrh%h#év&rpﬁﬁf fand

. | el
Fmetiniel in AR Yo MRy rain tasdogameratiens suprceed well
%?H@h%maﬂq, shalposiiamef the compicsents on tiex adMp@nent-holders
oIt Ty Rt r N e p pf”@c%ﬁﬂ?%;ﬁiﬂdgegﬁidhéﬁc EOE inBHRkE aleop ;

hose. d % I pagtediar &F they

T N U R
RAGENEF compenest-halder thamtivaoheahst pled tish tHafe.
difficulty of making them in particular for very

small ¢ nents; their cost, due to the nmechanic
conpl exi N PROR aéggﬁ\"&ﬁ sggRst s0bying thtese iprecision problems

ibyoneans of appicatior giozy RIRVNHSS n% kg zﬁﬁiﬁiéﬁéli é8ment allowin
RAE HRR i ot example difficult, nof to sayving
S g G ot ool

s EESL FrgRsisas forrxamplexentadngminges fstendditirettly to the
QOPISAtioN riozzBith & WSk dRBiBEd for example in patents

US 5,497,983 and US 5,697,658, These solutions however have several
disadvantages, such as: |

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 exampile 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



device that is independent form the conponent-hol deps january 2007
and conprising for 30 exanple one or several pairs of

jaws, on which the conponent to be centered can be

pl aced, positioned al ong one or several axes, then

renoved again for exanple by an aspiration nozzle. The
positioning of the 24 January 2007 3 electronic

conmponents can thus be perforned at the nost suitable

monent of their processing. P3tent US 4,821, 393

descri bes for exanple a centering device conprising

two pairs of jaws for centering an el ectronic

c two.axes. This device, however, has
R e cBihents 68 Do e kemecdat the oot antabieanorent
cI°§§gg rRroeesgd.vel y. In a first time, the conponent
is centered along a first axis, then, in a second
time, alo a axis. The risks are thus
consi de ; aﬁ%qtﬁggﬁﬁg.acs&q@q ihgs freft example Dsertheint dalice
pEPMPTISINg Peraspalss af jatsfoedetdrimgal MLGFIME cBhpbent alon
e L
t RB'T> 8% dAVE re eloged alteraatively.nnpmfitst dirhey thel dorfioeRe ol
e iond &1t s e, s b8 L 79 o anis The
_Furtherpore, Fﬁg%@?gp?h DfeRi N peferead bydhei first pairs of
i 5 liztiupbed dudbasentering byathierspcond paRMofSjawsaslich a device

10 phius ddeskaosalloi e aebuaks %osi’tﬁrﬁﬁg?)gq}ﬂe%h@ﬂ}os ) %%V glang two

r [ [ ,C lete turn re-t
i%?éféo%‘?aéﬁyﬁt?ﬁd; IREPrdiciare dossinasealiey aaufigent precision
fSRsarbievad for pesitioningsmhiesize electreflt éfipdRénts.
positioning a conponent by such a device is thus

hi gh, rmlf:lugﬁ_bl [rHJossh_.bl e its integration into an
\ZH_Jt omat i C .eg YR e E‘iﬂ?ﬁﬁ'ﬁ'@rﬂf prabceraponent reeuires two
15 Sy odatinbl e o bl Rah PBR ofias b actyated
; : |
oD iﬁgﬂgi %“%"m'"’%‘?%%@%e eg’%&‘g'\ﬁ"é‘épgg? %%‘éih%f@iﬁ the jaws come
éﬁthé’cf%'im“e ePmponent, these dctirdingnveained 8RS aRb
pravertlae tindeviquieed feinessiabNNGTE ComdnerRESULET dilds
i C I "t he “qui ok rand aé@gn"‘gﬁg device'is
EhaP AR, ek EnEiobls Y intaoseHensation aHiommti eletbonic-
B?'S’Q&‘sqﬂ#g)fﬁyewngalma weithaut stnengly affecting the rate and thus
20_ 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
25 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 line,



Yet another aimof the invention is to propose a 24 January 2007

nmet hod for the fast and accurate positioning of

el ectroni c conmponents during their processing by an
automatic processing line. 24 January 2007 4 These
ainms are achi eved by pincers, a device and a net hod
for positioning electronic conponents having the
characteristics of the corresponding i ndependent
clains, preferred enbodi nents Heing given by the
dependent clains. 5 These ains are achieved in
particul ar by pincers for positioning electronic

ts; LSi t. and bi | I t
conprising - aRPear Agpled By lacerse deviseansta method for
c ARG eecireata corperenisdwmving towichgrarterdtRS b # C
B et it BreTeR R pbyhens Bing given by
par aleq & 649."3&?"1'6145 for 10 positioning it relative to

the support in a positioning plane, the pincers being

5 act uat ed ' f th ctuatin art
Thedk SirfiCate SENEIn Barticaarkay phiseidcs positioning
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' to th
[a%%c‘+?\éﬁc€§ﬂﬂﬁ§1%iqqﬁmisﬁggm supportThada mobileas@mahso
asempristng anpttiating parttha e gidient BARbHLADIRYeast three
s A PSR A il eonaced n
D ‘?’?é_t Ee?ﬁég?gé?%#aa@ alc;f aitleast o invrpgsralieldiréctions for
apautioning of relanee to e OepEdRGhH r%ﬁi&ﬂiﬂbgﬁﬁggsm i

f t eps: etls BNCErs

Eﬁa”‘édn%‘*ﬁ?ga%% A REvenaBE of the petsatingoag refasive to the
eTHRIG A ene sistiating axis peellel tntirgpoliaoniny plhe, 20

pi ncers in nmechanical contact with the electronic
poi nts and al ong

conponenty t | east , three resting.
at | east ?Hv%eﬁadﬁ‘sﬁ?éhoeﬁ'dwwe&mm icularchbya ideyiceHor

' hedtiepingelssiomiecamponentshmprigagsuch In@reha &Y 4

et forkRitBehdt ere It was place
i nventive pi nc_ersﬁglr:'g%t "Larstﬂ&%e B!ﬂfﬁﬁsct since all
their nobile 25 parts nove in a single plane and

their |ifdeseaimyare BBocrRAIRREH Eﬂlﬁ%fmétﬁgh lfgr
E)lﬁsztﬁdé r ng;’g’h&rﬁhfﬁpéo?nﬁgﬁgr?tts,l cnoqrng?ligs‘ﬁ%ntlhsen%llowing 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
a-utomatically 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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since the conponents are thus placed and renoved at 24 january 2007

the sane place on the pincers, the latter are
particul arly adapted to being integrated onto an
automatic processing line. 24 January 2007 5 The
present invention will be better understood in the
light of the description of its preferred enbodi nents
illustrated by the figures 1 to 5, in which: Fig. 1
represents positioning pincersbaccording to a
preferred 5 enbodinent of the invention in open
position, Fig. 2 represents the pincers of figure 1 in

cl osed pogtt.i 4 0, represents positioning ]

pi Bcec{% a?!:?%r H%%nf'g%ﬂﬁf)ﬂ '“e%‘? BFqugé@d@ﬁﬂ@ﬁdn%hlﬂebght of
t ABeiaeseniption offfspreferredrembatisnaosiilistrited Y theSfigures 1 to
aGein hich:t o yet another 10 preferred enbodi nent o

the invention. Fig. 5 represents a partial view of a
posi tioning device according to a preferred

enbodi menFigefl nepees)amepb'si@i@niﬂ'@?zilﬁd’é‘t‘?ﬁfdo\féingi 1§ prafdtfed
S| Ze

el ectroni ¢ componen posi tioni ng
non encapsul ated 15 electronic chips, i.e. conponents

of a semiFigoRduptésatstiepirttrs SPAGHA | Yn Qioséé'l | igrg]f.‘en# A

that are not protected by a housing. These co
are fragile_and thus require particular care when
they are H8ndrearesents postioning pihwers accohding torgldther

sprefernietbembpaiiehe of Re seritiope Very accurate. 20:
Wth reference to figures 1 and 2, the inventive

pincers conprise a nobile elenment 1 and a support 2.
The. suppdig- 4 rppessentsgrysitioning piegses acﬂbﬂﬂ?&bfy@@%ﬁoﬁ‘i\er

Whiefbrried drabbaitAgnt BEtsS ARk, Y f!at nobiTe el ement,
preferably of a thickness nore or |ess equal to that

of the electric conponents to position. The inventive

pi nc;;éf tﬁzgsi pﬂ!lfmfesamslt;ypﬁmahvm’w%ﬁ a?ﬁédﬁgibhmg det! .ié@éccording
ewsE B R rAld i , apted to pdsitioning
very small e@ﬁoﬁﬁc °goﬁ§3ﬁ‘é?ﬂa‘§?'9-

‘ The inventive pincers are preferably adapted to positioning small
size electronic components, in particular for positioning non encapsulated
elec.tf‘omc chips, i.e. components of a semi-conducting material, generally
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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24 January 2007 6 The nobile elenment 1 conprises f
exanple four jaws 11, 12, 13, 14 distributed in paﬁéganuaryZOOT
11-12 and 13-14, and a part allow ng the pincers to

be actuated. The actuating part is for exanple

constituted of arigid frame 10 of circul ar shape and
encircling the four jaws 11, 12, 13, 14. It allows, as

5 wll be explained further below, the pincers to be

actuated through its |Iinear dbsplacenent relative to

t he support 2 when an external force is applied. The

mobile elenent 1 is fastened in several points to the

support %gg%go ns,.of fixed elenments of the latter

for exanpl S flergent b comnrisgs ifemexaraple for jaws 11, 12, 13,
Zéﬁfctga”medm prirsdrl-V2andr13- o4, @f‘i‘aaﬁ‘ﬁﬂé\/&% ﬁ]e gincers to
i r surface. . We e
ool ol e dctudithEnefEl fof Mplitic iGsutised oke riaigarame
gg, ﬂ‘%:,"’@%" Sglépeﬂlclaﬁ'adzéir@r’dna fotrrjaed 1i1p12; 18 14. it allows, as
eI e e LB Il s
al ns e su athy ToteSURRATE 20Vhea angexternal force is

t

agal

rgBP nted in figures 1 and 2, but not referenced due

to legibility considerations, are inserted onto each

peg 20, 2 2..23 .24 and 25 in a_ grooved provi ded

to this efl?eeé}cfb' Stlemant Lisfasignaain saversl pe te to the support
o Py rfeeRNDef fiked edemespookittrglantr] ForaixanisleBYinesns o

ciytirkivicall pegpOCRI £UHA! bY JhA 33'3PAPSE (LA G e he

5 | ) Siaed SR Qedupport 2,
AR op': wbbsEand Hat urtare, Wiies thel moite clement 1 i
aalhﬁ]f%dggh’fheesmré Zlﬂﬁmﬁeghzo.@hitzggzg,' %ﬁiﬁﬁﬁ 25 are inserted in
eﬁgn‘%? g O%E?BEPPE‘G‘&%“%%T%“B%%U&%rﬁaﬁﬁa mobffe element
eadht & e'Ed ?' tom iptterparinnt thessuppory 2 fahrexampleelipg0
reppesented $n ifigpres ¢dnd AU v r‘é‘i’élle-‘hc@;i R ﬂfl% éﬁlpﬁr
f i h 2
sﬁggﬁg%b% e 8RB R PR A% a0 282, doand BB in 2
&é’ﬁg" pr Q.V.l.de_‘dﬁ@ this effgat, dbus pesiengimgpady uhdesiRgsle 20,
2ovarnertt B Hhe BA%sBEndhd Pardl hPIhd n?obife;glgg}e‘]ﬂql iy

g
BRtBeRdhHHAHPRR bofer il drmob thingianert douhilshallowing their
franstatign sndfari negation indi plahe gareid! tortHdiR8Me surface,
direction. The anplitude of this |inear '

The frame 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
framg 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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30 di splacenent relative to the support 2 is 24 January 2007

determ ned by the length of the elongated openings of
the frame 10. As will be explained further bel ow,

when the frane 10 finds itself at one end of its

l inear displacenment, the 24 January 2007 7 pincers
are open (Fig. 1) whilst they are cl osed when the
frame 10 finds itself at the opposite end of this
sane |inear displacenment (Fig.72). One or severa

el astic elenments bring with a certain force the frane
10 back towards a resting position preferably

0 the extremties of its
%@%ﬁpgl sppgnéﬁ%q? W/KE@E&'@I‘%@@ osptbwheasotheframe 0 finds
t Heelfaigheianpositecyred of dsis sameaimmlﬁplaé@nbﬂ@(ﬁﬁfz)ng
bl ades 150 connecting the frane 10 to a peg 25 f1xed
relative othe support 2 and bringing it back
t owar ds a-PEQ Web{)]ﬁ'@ﬁt&rﬁlememésbrjngmghtaxdrhan force the

pfragre 30 backdewdirioairesting pbSitBiEpIdeRably coftdspdidingd
; d% @ﬁa g0 nép%rg nﬁ o one
7o B0y B THGS L  slScnarnn sonen
f Pﬁi'ae ryegitiare these elastic ebereen1B are dwichairing blatesement s
ac@nmiatiing ted friagnd mo&s aOed S fipéhtn%[at ve ﬁ]ﬁm %{;ﬁp &2 d
1 10 i g
Bf '@5“’?9 inﬁ’ne‘ﬁ t%WaJ fgaTe ‘I‘@P%g{tﬁtmwéeﬁnﬂmqg tothe plg;ers

aé@s PGS'i“ﬁWot ation, each 15 around a peg 22, 23
resp 24 fixed relative to the support 2. The jaws 12,

th 3, 24 f bl

ot bl PSR e Bl i v

ame; 105A fiswt jaw &1 sﬁtb@nusblleﬁél@nmﬂtﬁrﬁtpfé*fér'&bw‘ﬁ fe!atlve

r .ection par

m@méag B8 L e
1 UsyRioves 8 E'l i axisqraraliel tZZOtha attuatiag axis of

nﬂumcagﬂs ‘Bhalodher mrdera\ﬁt HN13DPa hél%eiza ro&atia'z1 each

X1
ﬁ:%@;ﬁ §£ Q?hgg régae é@lx%réigv%f(%% ppert %)Zl'gwdays 12,13,
Iﬁya thth hmpf% 2e, vﬁhém ptﬁfe[dﬁ}r Jdmséf':,Sﬁlﬁat e jaw 12
ermingltives@hetpair BOthd BRS r{a\ﬁ“’( 856 Bhnds ﬁFGQ' ﬁ%c& with the

o d ok R Rt O il AT,
BrerEing axis obilstte; jaws0l3, ideof theemther path ERESNES Eontact

| eith ave domipirRimtd Mohl PHARAGOSR SR B Jess perpendicular 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 resti ng 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 example by means of a
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10 that conprises for exanple a tongue 100 provi ded
this effect. According to a preferred enbodi nent, %9anuary2007
tongue 100 protrudes relative to the support 2 when

the pincers are in resting position, for exanple 30

closed (Fig. 2), and brought towards the center of the

pi ncers when the l|atter are open, thus nmaking easier

their operation by neans of a mechanical el enent

pl aced close to the pincers, f8r exanple by neans of a

24 January 2007 8 rod 3, preferably conprising on its

upper part a roller freely rotating around |ts

c%@ 8 p rég@Pa?ﬁy‘&Qy &’2@5@ ﬂoﬁﬁﬂpﬁS{ Hg f%o leﬂfﬂ%elygg;tatmg

expl al cﬂe
: Eq Sahisie glf@nfmlrstjbﬂlancbfmmctlonomlldaé erplafned in

agmrasiethilléul‘tﬁbhb@ldw force generated by the spring
bl ades 150, the frame 10 is noved away fromits

resting position and is displaced relative to the
support Fhus. by lappdyingrary e bongas 200 eliffiert®rce acting

| @Q‘?hgm@la‘ﬁégﬁ?hg; ﬁ'gé P% %%ﬁ;ﬁﬁ%ﬁgﬁﬁ%gﬁaﬁg -Jl—Eﬁ.lthe frame
gé 51@ OMSRR RYiremhdy Eestihpesitiopranshis dispdacadd relative to the
pruppadt ddn sulfrie i rem:emérﬁrmaﬁéﬁ@ethéﬂoh RuSHf Wds of i

éél@n@ﬁ%ﬁcfbpgf rict#rezﬁ{a gﬁ@éﬁpglgéﬁf %‘f e{qrgﬁtf:ioarmiethe jaws
ﬁ?glg é\ﬂ"fﬁ 4 atg meueccanarg fremiane anather herdviding subficient
i freelspateane dhasuppdira at the céhfé?fﬁf th Yot B@&H\Pgﬂ{ere

ﬁ
_ ti@r‘eﬁﬁr (gﬂé %ﬁge}!gftrgnﬁ %ﬁog%%ﬁﬁ aOtpﬁé' l,oqé% ans HPéN ddg

Fpec lcajﬁr (:m@qu wikla the framet10pis displated sctordipptslaigiear
apovergeht kit tiad o 1R8 JatdPs, 'Fﬁe ﬁ?"}a\gg | 2nf X! ‘ffg?'et dribénina

JBEEATH hOveiEnt 5ind hel Rriastiv peg 20 4 dddinder the
dhaRtioneet the episespandipbapeihgblatied zeu pBO, 140, Dfivihich®ne

exveniitpls foBRIRIDEPHITe frkhfe 10 5%18RRN B R SACODEAIE) ¢

ng 20 It open is fedlc
éﬁsgghguﬁﬁﬁbers are brought to their resting position
under the force of the spring blades 150. The jaws 11

;f}éahﬁ?néﬁfe " sEfibhick ApbliEnf B ek bedriatad o he Suppon

8 CEREsH obthe picers the fgrqeoapnlhel ém te fizame 10,fopholding
it open is reduced or eliminated and the pincers are brought to their

- resting position under the force of the 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 j 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 j jaw 11 s
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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in a rotational novenent around the peg 22, 23 resp:

24, induced by the 25 elastic pressing force of the24January2007
correspondi ng spring blade 120, 130,140 for the other
three jaws 12, 13, 14. As previously explained, the
novenent of the other three jaws 12, 13, 14 is
preferably determ ned so that, upon conmng into

contact with the conponent 8 to position, the

direction of the displacenentgof the jaw 12 form ng

the same pair as the first jaw 11 is 30 nore or |ess
parallel to the pincers' actuating axis, whilst the
direction, gf the displacement of the other two jaws

13, 14 i svﬂb‘?"é hg pincets Bes plone,ceachrpait of javes detaratihagthe

apiositiaof HmieompdRhit 2o ks saﬁﬁoﬁim%hg &t gxigl 7G4 to th

5 A ¢
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t AP ?ﬂ%fo@f theeframa 80, theugmponent S iethudiitaitisnal with
eptediionf aleny 10ed axisithatare B\*%lfsé:r?}ﬁlgﬁggbﬁﬁ{i ﬁ{lgler e, hother,

1 t 8 th
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O BB IE Pl Jating: rasting aiattlogateskon b ategal sides.
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in f o ' ' I ted its | at I
'si“%f;’;” 1?%Fézgﬁﬁéﬁéf*ﬂ%ﬁﬁé?{ﬁ%s?%""er%tee@fv‘»gthémﬁ‘aé bidles
t 'sgPr 3 B;pf hotiggnticalofor xaeh jawd 1, 2nt3, 141@aichqalir thus
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2 and us¥ensuring its

Accarding to a variant embodiment of tha 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 & to position can be
placed in the center of the latter whatever the precision of its initial
position, without risking to involu ntarily 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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accurate positioning. According to a variant

enbodi nent of the invention, the reference jaws 11?4Januan(2007
14 are replaced by elenents fixed relative to the

support 2 agai nst which the conmponent is for exanple

pressed under the elastic 25 pressing force of two

nobil e jaws. One advantage of the previously described

enbodi ment of the invention resides however in the

fact that, since the referencé“}ams 11, 14 nove apart

when the pincers are open, the conponent 8 to position

can be placed in the center of the latter whatever

h L . e i1 it hout
: @Eﬁéﬁﬁ?? flsvelidig gt Unecd3aBiTishla@aineRtp s component-
r IPE 4 the piacers lF{?é'ﬂl';fléﬁrﬂdheﬁet tWotastipos.i ti on can

thus be placed on the pincers at the sane place from

wh it f. jts 24 J 2007 10
vt b 1 R TOnEETAES 1 hiTesani o Sy o

t onfigussHippineers swthidrthambuojate atdbef mwtatibataﬁaaﬁd a

t Hd\& i i I ac 4 Lthin the.
it f"‘?éfe‘gﬁ‘”?? the HemEls eIt oS 0 S dhbSible to

< SRt o e elsiiq claments sn that the hue daws ot arsemeipair pess
p\agﬂ'anmremrd_essltm samé ferckranthdyorg aﬁtbhﬁt@ %Bi‘ﬂb:rﬁ -Idéa‘lly, the
[ ‘ sti.c el ements so
tﬁ‘é@"*ﬁ R R R

| & ‘é‘eé‘\ﬁor?é tﬁsﬂ'a\éewpm ichewapenmere delipats 1 malize than the
C [ rs. ermbodi nent _of,

RTCEt BB LA JBNE T o S0 o3 R G erEe sevilsrhie
153pFFRACEI QN INfectepag ehtitvicomponest. fhess wifferences can for
ceXdmpleribe siubdtouettk dfpretRIHPAUARE thetn fufd Sl Pl

R, et v o B iR hose oi ffernces can |

for exanple be due to a |ack of precision during the

nuf - . f . Jc .
g;gg}ﬁ Z& ;:S;:;%ﬁ':? il@ra%éﬂ ;5 ﬁ?%i@?é;&@o%@%{&&ﬁ%%@&%ﬁﬁ%%Pmce rs
0 | hedefeirncpiaws 14, 18 qreoth fidly unided mith thedrame
110 whilshitte frovht2,i teepltessing theccomhpbnéfies té pRiticrPagainst
‘Pt‘l‘lga:nﬁagén Egngi@dr‘]l’g%l ]ta’thé%rgﬁ’l%sﬁy ﬂ:g'uliglf Ela%%gpl%?%ﬂ %cégrding to -
R preViodsh mentioned principle. According to the illustrated
embodiment, the movement of the jaws 12, 13 is at least partially
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.
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them are connected to the frame by spring bl ades 12
130 according to the previously nentioned principl
According to the illustrated 20 enbodi nent, the
novenent of the jaws 12, 13 is at least partially
controlled by the pegs 26" |limting for exanple the
anplitude of their return novenent when the pincers

are closed, in particular if no conmponent 8 is in the
center of the pincers. . Furthgrnore, according to the
il lustrated enbodi nent, the elastic 25 el enent

bringing wwth a certain force the frane 10 towards a
deterningg resting positionis a spring 5 held in

conpr essi ORCYEIREEH tﬁﬁ@mbadmmsmfdhednmicﬁﬂilf@tméd in

ofiguneet f Z2dndrs, the rsebmNe elermshi i‘g?cgnstiﬁgfecfﬁfeé gﬁ}q"?% g?%ce
&
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t re preferabl aced soO t

eitgrrn?é)&’gfr??t g“ﬁ‘gﬁ’é( 9[‘5%5‘9)/5? OE stmpigion fram atroetaltis skeet, for

ishisa ﬁ@@@?'m'wﬁ@mﬁ'm tiolckihSs R 062160, 63hm, whereas

C c usi a sprin iI's .

AL %"%Q?st (e AR SRR 0 S indebtthelcbil dasery 11
STRANReRF o Iedy identialde she Bbickapssaaf the dlbetronic

sEnpgnsntsy8 o ppsitivgr,.havi ng a different coefficient.

24 January 2007 11 According to the enbodi nents of

the invention illustrated in figures 1, 2 and 3, the
mobi | e el ldifemobilej elementtt can alsodse corstivgtee! of £esolded part,

formxamplerofanetallor dfa syithiedd AR R \ﬁﬁ?ﬂ?ﬂﬁ&nésr ;ﬂs' '{Q"’é

i . f 3 &
Tty pSELor s RRIPLE thd L Rast ¥ o Sapuiroric”
t9ARERNA”RLs Y t Resifienal | i ¢ sheet and thus of the nobile

element 1 is preferably nore or less identical to the

t hi cknes flhe electronigc, .conmponents 8 to position.
The nobi ?te'ge"ﬁ'ge"n‘g?ﬂcel"@ﬁ withip the Tamswerkiefithefingention to

hiagiae panebile element ifoemet dilfeieaferail rdiﬁfnc;! pam} Bt &kample of
o e dgnte CrBEUESa sspalenBllony By ded dolon enother
i n%%ité'ﬁ? naents bBEPﬁ fastened therste.ofor exariplakbkiered, or held
tpgathentheothanmachianiodl means, PepRkhAIbI¢ PembiEGicNe a

nobil e elenent 1 formed of several distinct parts, for
exanpl e g{g‘-@a frame and jaws manufactured separately
and conn 8 4 thusibustnatesqrincers according to yet another

embodiment of the invention, having two reference jaws 11, 14 united to
the rigid frame 10 and formed for 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 s 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 106, the jaws 12, 13 are driven in rotation around their respective
peg 22, 23, thus opening and closing the inventive pincers.
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15 by elastic elenments that are fastened thereto,
exanpl e sol dered, or held together by other
nmechani cal neans, for exanple renovable. Figure 4 thus
illustrates pincers according to yet another

enbodi nent of the invention, having two reference jaws
11, 14 united to the rigid frane 10 and forned for
exanple in the same piece as the latter, 20 and two
jaws 12, 13 for pressing the cpgponent 8 to position
agai nst the reference jaws 11,714 when the pincers
are closed. According to this enbodinent, the jaws
12, 13 are forned on parts distinct fromthe frame 10

iand cranneﬁ?:ﬁadmedgt_b\gﬁelﬁtth@,ﬁnw?rgeﬁ ;mgsttpgs[&ﬁgﬁtf{ e' 4 £Shat the
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cEfbrimineg with 3csugacy2In fagt, usSprefefably eXangpring 5 to bring the
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freerx I-eb\ya al | ent, rt 1 r'esp.” I3 S 8

| et EtR.on SYarbaditscerntihe netumingdoreel thewsfetsnce Jaws

It A, t4 Et_arlhlnerrgtnaret, ghé Jaws 12 13heing cctbﬁﬁedtféﬁ RSQhE\éf?ame 10 by an
. . e fr 'S

oyt oRially IGIE BRI nk Mk Bt iod B eacPa apese faws 12, 13

eReét nger Hﬂnﬁag’?%'%ﬁw@ reirning:forgest the fiBnar® exerted by

gg'weﬂér ing 5, dE_PEhdmgiéﬁ'&ﬁﬁ_a"p @ILtHeeﬁéfﬁFh’#:of 'ﬁﬂ%%ce%gile Zeiement

, | ive pi S.

Tt S ERGTY S8 AT R 108, of B R DI tBR Torce Sxerted

i PY &éflx_é&\w Tt 2 13@nel 1 po theaompenents te posigionosarethus be

R T A L L

s rlgé]g ) t})m%)r | h‘g&#@ %?Eﬁ'f@!'l § sit 0T péhergser |

p‘g'ﬁrtaFEﬁﬂlséiﬁ glidhe sempanandustoy pesitioal ned, to 5

deternmine or even adjust easily the returning force of

t he refergnce |j 11,.14. Furthernpre, the jaws 12,
13° bei ng, T ABETEIde §FthE Mevsroents oy theframesthis limitpd by

rihg Ieleelgﬂ 20.c20"anserted irhthd wnesmﬂihg%i@ﬁg@%@bﬁénihb?%? the
i R . . . r op. of the turnin .
f gﬁﬁ T B T SRR e 554 19 Bl 0 By sl efniaty
JEPERIUY AR El MPvemads glsorfinited i théisamewie The
i@;iﬁgtrné@gmen&bftthefpfmiérk ﬁ&tfﬁﬁchrgﬂé%%ri tmr{'é{a@ 1&‘1329?13, 14

. . e exer ."each, | a ,
T5stilg orpiridads of e BRI 4 poffiehansorkn thhgeame 10
gestipgraainstdhedrngsa @dt.ed with accuracy. This force
can in particul ar be

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 iflustrated embodiment, the parts comprising
thg faws 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 enti rely the mobile
element 1, with the exception of the center of the pincers where the

f 94 January 2007
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adapted to the solidity, the material, the size or 24 January 2007

ot her nmechani cal characteristics of the conponent 8
to position. 15 The anplitude of the novenents of the
frame 10 is limted by the pegs 20, 21' inserted in
the correspondi ng el ongated openi ngs of the frane 10.
The jaws 12,13 bei ng connected to the frane 10 by an
essentially rigid articulation, their novenent is
also limted in the sanme way. e closing novenent of
the pincers is thus limted by the jaws 11, 12, 13, 14
20 resting on the sides of the conponent 8 to position

a ofanisBetd hads f ' [ he s .20,
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prerer abPy s 3rthe thg apteiBg past is floarexampla at masalic plate
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sheets having the sane thickness. According to the
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Hurkg theis progrssiporkiean aatematizgredesingligged. The

frame 10 and the parts conprising the jaws 12, 13 30

are then xanpl e on the support by a

f ast eni,ngm%gf'&?'ha fc anﬁsé@@nlé ‘R yomptisenfer efanople a series of

SE;@‘;H:@F:L;';Q tions wdwinigh ety tiee pothifﬁnﬁiﬁgideggcqu ﬁgu ,

wepres 6 [ Ul e _pincer ere. .
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placed and 0t & PYABddne stedronigicampdrenty Brtogurecess from

RN@EREliareth afhthdrathe conparmdrit-holdbry ar@‘mxﬁnﬂ)li aspiration

RS 90 Bha RmbASLAHL KL ke ropll e elenent L T

t hus reveﬁlél r;g fhe parts TBIFSHINt eeMpopests 8 through

%adﬁiﬂg‘%t £ aRdadenHozglesare coppeateti R3a phehidtic system

neperepiesented) g eorftrolé@ ppeftrsh a ¢oflfro :

'@P%h‘l?é‘d)aﬁﬁhé QF_%@%(P% e yl nt e gt%’dt }; nﬁo l%@%’?‘ég}m not

for positioning r SHYEYOS nPkthespengessiggdinei r

processing by an automatic processing |line. The

aut omat i Ther S5k ' ' of exanple a.

w6152, ﬁ‘?ﬁ’fﬁﬁeﬁ?@'ﬁr’gﬂaﬁi‘f%ﬁﬁ@éﬁ?ﬁm oRSIIid of pixed plate

pOS) T on|q']'?‘ ‘&%R, ‘ Cf} eYQF Piand partially represented in cross-section

in figurea_ 3. The positioning device Is thus preferably placed on a base plate

4 Comprls.mg fastening elements (not represented) allowing it to be

fasteneii _m a prede_termined and accurate position on the fixed plate 900.

The position of the pincers 1. 2 relative to the component-holders 90

plac'mg- and/or removing the electronic components on the positioning

device is thus pex:fectly 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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10 represented in figure 3, placed around a circul a
conveyor 9 provided with conponent-holders allow n
the el ectronic conponents 8 to process from one
station to another. The conponent-hol ders are for
exanpl e aspiration nozzles 90 that renove and
transport the electronic conponents 8 through air
vacuum The aspiration nozzles are connected to a
pneunatic system 15 (not repregented) and controlled
preferably by a control system (also not represented)
of the circular conveyor and/or of the processing
line. The processing stations are preferably fastened

ofasa?meolk Eml:;nel artless @8Rically airemwaiﬁ;?lgﬁ@4,fﬂafy@v%@e@§mtérs 1,2
TRk 18 s PR AREMD oY BB et grey the Bifests support
bés¥ Ma@scording todinsr lagients angulenpogitieheitexests@ptessure on
23 SRR 0 KR 1, W AR 1t gmen
oigure Hdngdarier is s ?ﬁgaﬁ&ﬁ@xﬁ@ retation gelaiivg dotpe brse
cplatedent - hol ders 90 pl acing and/or rempving the

el ectroni c conmponents on the positioning device is
[ sition is preferabl

his p y
det er mi ndl YgeEF0 AYgid frigien gswveﬁn &he sangue 108 apd the rod 3
rehendtegiineerstareiactpaied, the uppef bart at laassest ¥rsrdPa e
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* phrefErbly Polgtes FReh ardlind B8 IoRaR aRATEKAPTIE R Sl

pSENPHIsss oy sXamrle on its uppen parta roller capsbie of sotadingnaround

' alts cariter,sp tHatrthetrodf D restx againet tiie tdifgRd 100 trowfh this

r j ul se notor 30 whose stator 1s fixed
r'g)l\tgj%mggﬁtrg' the base plate 4. Afixed and rigid

el ement, for exanple a netallic rod 3 is 24 January

2007 14 Befol® RGPS PhbRIES %6@&&&%@ aélre%gag'ikf%&ﬂﬁsnem 8

o SittapcHEF Bisirs.afh Bae: Hiegine heprosonitiy theoeter 30
siqp{p ébe angyla;m@ﬂ'a‘on albgstrafiedd ntfigu e .Ilatthbr;jcsim@,tﬂhférrod 3
SR Updueita. ukgosihg b pls MGG '
fSOIRPRNaNt & 30 be placed in itsigspteraOnsaithe aeypenentsl hes been
ridbetd va the suppdra2ethetevalvifig rhotd e dcuedi® turn the
Thihedrs20r BRAMRAL by PqhAar S Hh aBAWRE, 1% g’ringing 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 component 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 compenent to be
removed in its initial angular position, without requiring the motor to work
in two different directions.
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when the pincers are actuated, the upper part at |eaggt

of the rod 3 preferably rotates freely around its QﬁJanuaryZODT
| ongi tudi nal axis. The rod 3 thus 10 conprises for

exanple on its upper part a roller capable of rotating

around its center, so that the rod 3 rests agai nst

the tongue 100 through this rotating part. Before a
conmponent - hol der 90 pl aces an E%ectronic component 8

to position, the pincers are o They are then

brought by the notor 30 15 into the angul ar position
illustrated in figure 1. in this position, the rod 3

rests on Mecordingue alﬁhaﬁthéﬁbgaﬁﬂgﬂgﬁ RLGRES AP0 the
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e higpratationrheingomexampe reqaired 2y @lWﬁc@& € cefain

qmdxeism%etamdiﬁ.%sspetcmc }r;.a.&g s?hugggh xanpl e be

t ur ned by two hal f-tu *the
positioned el ectroni c conponent to be reaned inits

initial dhgure skiledtinahe am Wipvhdeptdhd it stm@nﬁg%ggn_r;and

t&r&ﬁ&nehﬂab%ﬁs@' 'tlfl/% ?yfri%{rs %ﬁ{bﬁ)ﬁﬁr@%@n@ﬁ%ﬁ o? E&%ng@bd)
erlnﬁ@ @ﬂgq,\g{mg Hie pinterpte opeardanghds bieom i3y as8S allow

tm«batrmcﬂwaﬁdifﬁéreﬁ*t@@l@ssm lfosﬁ%M J@n&{w?arpt)@p%agﬁgle

d
a.ﬁf%%ewnm Bifiapice "ex

eme‘p@gr or eggrmggﬁ four rigiserods,
Hg@ loywing the positioned component to be removed 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, 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 §
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they are open. According to this enbodi nent, the

pi ncers can be open in a first angular position

bef ore the conponent to position is placed, turned by
a quarter of turn in one direction to be closed and
thus position the conponent, then turned again by a
quarter of turn in the sane direction to be open again
10 and all ow the positioned coggonent to be renoved
byt he processing line, the conponent being thus
turned by a half-turn relative to its initia

posi tion. According to this enbodi nment, the inventive

d&H:dz'iésttﬁb@rwmr acetf Wienbasedh ddiesair aspiration ahebugh the
ZzloBiprefat ' fe
o e ot S Sl B4 bostienio
certai n&l t)r gé %_Qirﬂ‘ée%'tr‘& *"(‘)?rg#'l% lpudngiits gpardinagion with the
t BoveImpbtieol theThiacersarsd/or lof dhe rohiprasrit-Wéilibrs 90, Thus, when

5 urdeimpanent R i%épefgf?ﬁgg?g%ﬂﬁingﬁfs%ﬂﬁgﬁggémaﬂg' 92%%“ raged

10

15

20

t L}ﬁ ‘5\‘;{ C%{l S u' ] _
all't 5ﬂ?g $80p¢IRdR rdeb to amediately psessdheaoinasbsents® against
téhallﬁhaswz.wﬁiat ﬂmﬂeomiaodllehft@i g@ﬁ‘ltlgﬂgg,eﬁ% \H;BEIS‘ éth girr]cers are
V. u

pSing Bdseq, R sk iatih, salrpB3PR; Fecfizgii i atlsyy the gpmponent's
r S’Sbsa'ace@z&t e tapRger Ferfgee iofitbaddse AnPheaspirbtiohds then
r enweaskchdgain vahenw ahé eomBondnt disiAtAL ic{%?irf!& y&ﬁion in order

: I in e aft, wmll al's ’
DrE8vORL ary 8i:Bleitng GiteHlatis relagivermorthe fasse 2 e the
oPINGREs prREnePeied.PRee Hee pinceas ark dyen hihe2EpiiaAier s’

| preferaliy seommdd dUANg i dendhl t uatrﬁggﬂjatﬂng@@igle 9. According

e Low ng it t e .a or

corBrtEfergdd sl lmant it shedPuentign. seterkmmlss of compressed
oflidy then expilsedhhy thedwmizieih didgitacanens thit hecomponent 8
chsqsnestinSuch ¥d it fdte SRRETEILS, 10

parti cul a? \Auﬁgenf(isr?&Pglg)p[géns a%gr t g%e?onponent 8

has been positioned, the base 3 preferably conprises a
nozzl e (haordiegriestnd pevioly dat@ibdd@bodifents of the

C t r,LS..correctl osi t1 oned,
RTRANGH ulk MR AR adlbRa b it iRhitent doraiminttss
22t3HRNarsative Yo one erg@varal fixes mepkanical éleawerts sid@rting a
fressure dimthatdnAsP1 00 FoROWIRY P BiddPs' position. It is however
also conceivable within the framework of the invention, to actuate the

| ‘pincers, fixed relative to the device's base plate, by means of a moving

25

30

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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nozzle is preferably controlled by the control syst
of the positioning device and/or of the processing
line, thus allowing its coordination with the
novenents of the pincers and/or of the
conponent - hol ders 90. Thus, when 5 a conponent is
pl aced on the open pincers, air is for exanple
aspirated through the nozzle in order to immediately
press the conponent 8 agai nst 1 he base 2. Wen the
conponent is positioned, i.e. when the pincers are
being closed, the aspiration is preferably reduced to
all ow the conponent's displacenent on the upper

o STt s
pos"ﬁﬂ%a, in 3ﬁéer%%‘]'§7g?§%§ﬂ‘ﬁ af%m‘ggéﬂ%?ﬂ't‘b‘%"ﬁhé’dsr

[ #¢tigterforexample by meesasef a reelvirtdhpulspimotsrs Oar the upper
" paobofitish cirier) 8 PoMPRSY xcAhfIeR Bllacel FoRg /ol o

[ f bl opped durin enpva e

-Dardleta %‘i?f‘%ﬁ@ﬁ?’?@&%’@&ﬁ%ﬁ&% cxlia%@ir'@m@aion axis. The

e fiplber lﬁéggn@aqe!den! suchra imemnex thav foligwingetHd qqlind_er's angular
C PR RTS p A ngzzle in
orpderﬁ?g e%%ﬁsr?t% rI%%\t&:‘ ':‘ﬂggc" %%%ﬁ?pg%négggﬂgcﬁﬁst uck
fromthe upper surface of the base 2. According to the

Ito {3 evi ous| Thelpseviobslyl destréedpivicersfactiisting ]?Nét%h%sl are given
. or ,exa
i tgv@yﬁii'?'éﬁfaﬁr@?%‘%‘fﬁ”;‘ﬁ*'éﬁﬁ SFHB(R the qiEiited T the art
B Ay E3taBfl $hah e Invensius pigearszanhessiuated by tinear and/or
ey ek Aol oo more
| .

ASAEple BEBRE O KA S WyeballerORing BiREmtfiscprumatic
Lf&é H&IeEomagrstic pevalving gneisarineat raoturs bnby a combination

teseantans, aittdugh! Wme GFTRSe BtAlimantoea! napdtQiiain

. h_an. nt ., th g

BB et sn e n%@wits"ﬁ?éés%’é atliagRles notably as
pegardssimplicityasturdinesslondnegekingattd.t al | ows avoi di ng
the use of for exanple pneunatic nmeans in order to-

hol d the gconmponent onto.the pincers, and that the
novenent %@@W?Hﬁdﬁéhéﬂﬁmﬂ%‘& pincerspnenreferably
Ioﬁdﬁmesl fios pukitioning Isma&lasliektfohﬁ@%drﬁgg?éﬁﬁ, P BHHi&Har for
i nt, .0 g, Pl NCers.
SReruonnE o Btiad oRRVERIC s Wik e Hesis

21 January 2007

- fRRARENSNIN Ay doiRrevenb the compoaentsifrene becoiing ddmaged

Swingppsitidring, thegaani TRI12ch ey 1066 SRl ably i8hfelSo as
hoUIhL 113%: &A%E@Sﬁly%ﬁﬁ%@t canltral rﬂ)%rt gjf fﬁg Htgpa!%?d}fsﬁgf the

t ongue
con? ponents, 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.



24 January 2007 17 According to a preferred

enbodi nent, the pincers are thus actuated by neans
a cylinder rotating around its |ongitudinal axis,
actuated for exanple by nmeans of a revolving pul se
notor. On the upper part of the cylinder, a roller
for exanple is placed, rotating around a 5 paralle
axis and off-centered relative to the cylinder's
rotation axis. The roller is ggen placed in such a
manner that follow ng the cylinder's angul ar
position, it rests on the tongue 100, thus opening the

pi ncers. Tﬂg previ ously described pincers' actuating
mechani snd hgreheyskilled inbvhevayt will hbivester ahidegtiang that it would

natlsd beicohoglvabRImlithin T8 PEReRA] A%k O%uah 1o dbhi

_  ATEhir 1 ple configure
Q@béa%‘ﬁg%ész fhe Pasp i sreniaen sha Fompraeents masition, It
¢l reetiably bevpossibleity confifutdionpioneeyeral RV phak

5 exnrnks st si revol vi ng pul se,
rmyor S hn%ﬁ%ﬂﬁat i C s'_gggg @Egégéﬁ%%ﬂﬁéﬂ %05."39'84 Ressthly
aftiPOINGitRe fiUMBeILPEjaNYs mecessaryriior itstpositionifgtdiesg two axes to
mb&reduaedhough sone of these embodi ments can have
certain 15 di sadvantages relative to the previously
descri bed exanPIes, notably as regards sinplicity,
st ur di nest Wadldalse begongevableste desigoysihgere xphiprishieg only a
t Hagimpairtofjanwsifoe positiaitn ﬂﬂ?qo Lased
positioningwsnall glectron§§§§§¥gg%§%?s, %§g§$€9§ﬁlar
for positioning non-encapsul ated el ectronic chips,
whi ch are fragile 20 conponents. In order to prevent
t he components from becom ng damaged during '
positioning, the jaws 11, 12, 13 and 14 are preferably
formed so as to conme into contact only with the
central part of the lateral sides of the conponents,
avoi ding resting against the latter's corners or edges
which are particularly delicate. 25 The inventive
pi ncers thus conprises four jaws 11, 12, 13 and 14
distributed in pairs and resting each on one of the
four lateral sides of the conponent 8 in order to
position-the latter along two axes in the positioning
pl ane defined by the support 2 on which it rests, the
pi ncers' configuration further allowing themto be
actuated by neans of a single

Z%flanuary 2007
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January 2007 18 The one skilled in the art wll ﬁ4January2007
however understand that it would also be conceivabl e,

within the framework of the invention, to configure

the jaws to that they rest differently on the

conmponent to position. It would, notably be possible

to configure one or several jaws to press 5

si mul taneously on two sides oft%he component to ISMECA-26-PCT
position, possibly allow ng the nunber of jaws
necessary for its positionig& along two axes to be
reduced. It would al so be coblaéinsabl e to design

pi ncers conprising only a single pair of jaws for
posi tioning conponents along a single axis. 24 January

2007 0 1R ISWEE@FS%_TB@Eltldﬂlﬁg@edrénic%bmﬁ%ﬁeéﬁ[ comprising a

Loy | e
S P gnd arebfiR ste BeIR LR prisingam A sibtinanart (10),
actuating parséid pijcers belng pttoated bipa ingeachevieAtbiPofsaid

| actaati ikl j .rel ati .
eI 10 B Pk LRt
pé)laraﬂieef { Pﬁ_é‘ti(c? Wipgﬂl‘?rg pl ane, said nobile el ement

‘;12) \cmpnpri singlchmdbéi_Beletﬂmﬁte(ﬂm kihg aﬂ?easit@hrege“jbws (11,

: - e cont ac
'ﬁ@%ﬂ%ﬁ?? 195 shILer SARBhne () tp e ftected

Eﬁ§ f "éﬁgfaéT Hhireegresting peiptsionipostjonislgeatzid elédronic
SOMPRPOIE) relitiviertossadd support 2y irPh PRitidPing pl '

h t le t \%sp T]e. '
;@f” 13, e&;i;‘-"a?f%&f@%?%ﬂ’é?’a%{ A o6t Bl 2045, 19
Whct SRIKElSTarANia FPyRanen (8hto beasntastedmechanically along
paleastdivalnoagadraliel difectbmgcer s according to the '
preceding claim at |east one of said two non

paral l el _directions being parallel to said actuating
axis. 1523. Pinteey accardimgitothe premeding cldis, at ¢624idMe of said

twai men parallel directions being parallel to said actuating axis.

3.  Pincers according to one of the preceding claims, said
support (2) allowing the position of said electronic component (8) to be
determined 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.
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support (2) allowng the position of said electron
conponent (8) to be determ ned along an axis

per pendi cul ar to said positioning plane. 4. Pincers
according to the preceding claim said support (2)
conprising a resting surface nore or |ess plane
defining said positioning gﬂ)plane. 5. Pincers
according to one of the preceding clains, said nobsWeca-z6.pcr
element (1) allow ng said el ectronic conponent to be
contacted nechanically in four resting points. 6.

Pi ncers aﬁcorﬁhé&s%@;&f&nﬁ&sfﬁfg S84 @1 [0, sai d nobil e

1 : f £eeding glaims gt least
e b A e S
EBFuating part (Bithynan péasticseledrend 120 180294g), 20

f

| SMECA-26-PCr 7. Pincers according to one of the
preceding clainms, at |least one of said at |east three

jaws (128-13FiNceys pesarging kmtoe pietelingicthinnehiepélastc
pdement brimy aaprivl@blade @bOress, {b0, 130, 140). 8.

Pi ncers according to the preceding’claim said elastic
5 el enent. being a spring blade (120, 130, 140). 9.
Pi ncers 8ecoPticess accosdingto bhe afrthegrtebadifil?d Sims, 3t least

beasof sabd et Kaktahfedlade A 15&5@?( &4 15 Shid Sctud
¢ ; : ko seld actuating
BAECERD S bl 8 ehomb o o e
according to one of the clains 7 to 9, said at | east
10 - : | 1213 14) bei

E%ne 100 s A EBI N Gig PG HRTS T 19 e least
35 04 3hfest Rbtniaiin 2. 13, 10 heiposheld oni sa sppert (2)in
notatiimaraundha axiti (28, £3, M%&behﬁﬁuﬂrﬁt&%&'&gﬁoﬁitﬁ%@g plane.

at least one of said three jaws (11,

r ef erean position for positioning said electronic

corrpognen 1.( dfincars argordingdorenenot thelprareding biaims, at least

pne of daithtiweaijaws (1, ™) E&hsingt t iaws (11, ..

skifol e@ti’éﬁiﬁ%{ﬂ;ﬁﬁ{ﬁﬁ?ﬁe porgin iaolt]eq? 'zér"CSd%? i %'h?ﬂﬁ p%’é'igt@”'ng
0

el ectroni ¢ coO ). 13. Pincers according to one
of the preceding clains, said _ :
. 12, Pincers according to the preceding claim, two of said at least
three jaws (11, 14) defining a reference position for positioning said
electronic component (8).

54 January 2007

- 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.

e et e et oo
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nobil e el ement (1) being forned of a single piece.
14. Pincers according to one of the preceding cIairré?JanuaWzoo7
said nobile element (1) being forned by stanping a

metallic sheet or several netallic sheets having nore

or less the sanme thickness. 15. Pincers according to

- one of the preceding clains, said actuating part (10)

al l owi ng said pincers to be attomatically actuated. s@bca-z6-pcT
16. Pincers according to the preceding claim said

actuating part (10) conprising a tongue (100) for

aut omat i Iy, actuating-.said pipcers. 24 January 2007

21 |S|\/Eoc&‘?)26}t¥%‘ffi .rlﬁvﬁe&ﬁ&?[}%@m? EMRGneNds toonprising
@mﬂdﬁ) amm%%aw_lgstmgﬂemmm@din%% clé?ﬁ@é?goﬁgih é:]auator (30)
FoP afftohliRidRl [ . nLact uat or or

aut onat | cai I yﬁact u%gga@]ﬁ%&n@é?g (1, 2). 18.

Devi ce according to the preceding claim conprising a

5 contr ol188y$1_eﬂﬂiﬁelﬁl¢tbﬁ'ng|d fk?thﬁégﬁe&?hﬁqgﬂgﬁmgg@npﬁs?ng a
?%ﬁ%fcﬁg?%ﬂg%ﬁﬂgﬂlﬁﬁg@po%qtgﬁﬁqﬁéﬁg) for act u:ating
said pincers (1, 2). 20. Device according to the
br ecedi na9c! Bevicediclraig s She cithe APy B9 18" omprisi

f T Oo% F c] , Ccomprising a
PRl Mot AL Sy g id Dl o mcor <
(1, 2) by nmeans of said nmechanical elenment (3). 21.
Dovi . ‘ : : et uat
ﬁ&;b?ﬂ-‘” DleR e RebRAnkt (5 aﬁf%%hg?@sﬁﬁi et co
piiSling ih8BrEment o taichaincest (1. &) ender fciaie maedhagiics
Flamesy (3)for extuntimg saiddoiheeisold, 2) B endahstdTesad hhd&iflical
érbrﬁén-geg)g pincers (1, 2). 22. Device according to one

of the clainms 20 or 21, conprising neans for hol ding
said el ectronic conponent (8) on said pincers (1, 2)

when saRfl pDavizeictdrdiRy tor e BCcEgin ain"}?es‘é';j&%ct or (30)
S or

- g e g i
Eé@%@%&@i@ﬁ %ﬂ?@l@%éﬁbﬁc&?@é’] ggﬁ% Eﬁlg‘p,ﬁgid mechanical
? beingea rigid rod dBhipstenet oheald device clospasetie &imeter
ofsaidiginperqqey 3).(1, 2) through _ |

22. Device according to one of the claims 20 or 21, comprising |
means for holding said electronic component (8) on said pince'rs (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 allowi ng the

movement of said mechanical element, said pincers (1, 2) being fastened on
said device,
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aspiration. 24. Device according to claim20, said
actuator allowing the novement of said mechanical 24January2007
el enent, said pincers (1, 2) being fastened on 25

said device. 24 January 2007 22 | SMECA- 26- PCF 25.

Devi ce according to one of the clains 17 to 24,

conprising fastening elenengs for integrating it into

an automatic el ectronic- conponent processing |ine. ISMECA-26-PCT

26. Device according to the preceding claimfor

positioning 5 electronic conponents (8) processed by

sai d aut ot | Devite @eesrdigg &br&g}ﬁ 31,2:21%% ﬁ’%ﬁfﬁ%?gfg@% 4, somprising

PRTI R S o e Eaf e Bribts pomdomoaleatrars:
ofPTBBSPENE raeespingdies (1, 2), 10 positioning said
el ectronic conponent (8) in a positioning plane by

said pin s 1. 2) In mechanjical contact with said
el ectr onicfbr' &Sﬁ]‘ﬂ%‘% frerding 1o the preceding ickaim fargpesttioning

RIrereniesmmpayents (8) pregissad by sERIBORGRLE E»}é?]%és?@g fine.

said pincers (1, 2), said electronic conpo
bei ng remaved fromwhere said electronic 15 conponent
(8) was ﬁ}acgﬂ‘?ﬂ'&%f%rcﬁ%&ltl@emg electraniseompehents, @hfprising
dbefoflemting8teps positioned in a positioning plane by
sai d pincers : | h.pechanical confact with said
i-r tronic cggr%cc')?]é)r?tn %‘8‘;’“8[‘&1‘@”3?011%%{8)thbpﬁﬂﬁonmg pincers
g lel directions. 20 28. Method according to the
precedi ng cl positiohihg sSiESle-RB) (:8). bei. ,
%& b?nrsggﬂi B%‘:@gst ﬂén?ihﬁal I Eﬁ?ﬁgﬁ@ﬁ Q%ﬁﬂt%'ﬂé—’epgs'ﬁ%ﬂmg
% ans. o f't%d'ag fetacs with saidweletronic
See #Iﬂﬁmj (Bbin atlemst thrtiermgstihgipuingai d pi ncers (1, 2)
Dt o ot evin il NERSHic ont el BF frofn G Bcers 1,
+ 3a1d efctronic component (8) being removed from where said electronic
component (8} was placed,

- . chan:a‘cte.rized in that said electronic component (8) is
POS!’tlonetfl in a'pos:t:onmg-; plane by said pincers (1, 2) in mechanical
conta_ct with said electronic component (8) along at least two non parallel
directions.

28. Method according to the preceding dlaim, sald electronic

- component (8) being positioned by automatically actuating said pincers (1

2) by means of a mechanical element (3).

. 29. Method according to the preceding 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)
befng actuated by rotating said pincers (1, 2}, said mechanical element {(3)
being fastened dose to the perimeter of said pincers (1, 2).




25 nmechani cal elenment (3). 30. Method according to e
preceding claim said pincers (1, 2) being actuategHJa“uarVZOOT
by rotating said pincers (1, 2), said nechanica

el ement (3) being fastened close to the perineter of

said pincers (1, 2). 24 January 2007 2 3

| SMECA- 26- PCT 31. Method according to one of the

claims 29 or 30, further coB@rising the step of ECA-26-PCT
hol di ng said el ectroni c conponent on said pincers 1

2) when said pincers (1, 2) are noved. 32. Method

according to the preceding claim said electronic 5
corrponeng'lbergt hesl acdepdingpta ane @f thalaikes 2dr 30, further

@gﬁ‘w’@@ the "fé‘%“?%' efd Bledtfriic cdmpoh ehft difsaid pincers
faohd p plrces; S {1, 2L g Mo

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

33. Method according to claim 29, said pincers (1, 2) being

actuated by the movement of said mechanical element, said pincers (4, 2)
being fixed.



