“abe3ec L"n 6VT=B21 MAR 2003 - n 1 Device for gripping and aligning an
el ectroni c conponent on a spindle The present i

i nvention con@e¢emPARREDS/i ce
for gripping and aligning on a gripping spindle an el ectronicyge
-not abl y

PHSTENLO
an electronic conponent fitted with an integrated circuit and
'@B‘H’ﬂmw’”"mm f contact pins.

conpri 5| ng An el ectroni c conmponent such as
mentioned | onstituted of a hgusing of synthetic nateri al
enclosing the integeated circuit, a plurality of netallic contact pins

spread protrudingly on at |east one side of the housing and destined for
the transm ssion of electronic signals towards and io fromthe integrated
circuit as wel Dewiceffor grigpihgsarehaligninfg sniedectoopizreontpdnenmedniaspimdieany
ot her means on a socket or a portion of a printed circuit card. Such a

conponent is generally of small dinensions, on the order of sone and

can thus be handl edyanly eg\éﬁthiln%;\{l

manuf acturing process, ‘generally a{)ﬁlgﬁe gﬁn aﬂ%t\/ﬁérfg?géi)ﬁnﬁ%ﬂg @#ﬁhaent

is tested elofca gripping spindie aamledpenicteornpenent;, matablyan ekwtrantic s, t he
conponent

por tion of SoprEH LA rAnga R R BC AN Lol be Rl BluRBRP B, ° 7

act pins
bei ng puf i €pBtadi@iBet with a corresponding =_ netallic track of the
testing station, in order to verify the conponent's quality. In view of the
af or ement i oned small di mensi ons of the co onent thlds operati on is verg

delicate. A sinilar ANSSCHRNG fUBRONARE SY inganerally rengituted 5
25 30 socketoferheugingtofeyntihetic m"atenetiemlbgwgttlfearrde @Qé@l’cﬁtu‘l épllurtaﬂllw the
conponent

b o: mat o BRSNS ofs sripay PPERRRRAGMEERBEATA SRR TR o 57, e
on the housiheysing andsestined for dhe trapstvsdsicn erelpmrqglctsvgnajptmae tssanids of
ngr Ihg;%? ng ﬂéﬁ(}h‘%ﬂeqﬂté@taté&'EﬁEuﬁ%sWélLﬂ??oPtH@fa&Eﬁﬁ\gt ﬁeﬁmd&éﬁ\ﬁfe

onent testing station re rnm

u
recogni tion VY\%' Qﬁé“M&tP‘ B?gﬁarfé %ﬁﬁ?d‘éﬁt oha Rﬂr&'ﬁ’ﬁl ofp BEW%%‘FU'F &3fd-ng
device are gaanraaddmpuaedt iscg@ﬂerGh ofientthgivneniions dritiie bRfercsitorsé s
arrive exact ln\ﬂ %pnp&sdstl?e qH d]gflculgl MAR 2003

During one stage of the manufacturing process, generally at the
end of the process, the component is tested electrically on an appropriate
testing station. For this, the component, being maintained on a gripping
spindle, is brought opposite a portion of said testing station, each of the
component’s contact pins being put into contact with a corresponding
metallic track of the testing station, in order to verify the component's

quality. In view of the aforementioned small dimensions of the component
this operation is very delicate.
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A similar problem arises when the component must be fitted on a
socket or a portion of a printed circuit card.

Generally for this the component, being placed on a first
component gripping device, with an approximately known alignment relative
to said gripping device, is gripped on the housing by means of a clamping
device gripping two opposed sides of the housing which do not comprise
contact pins, then the clamping device bearing the component is brought to
the testing station where image recognition means and positioning means of
the clamping device or testing device are generally used to align the
component so that the contact pins arrive exactly opposite the corresponding
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2 contact tracks of the testing station. Such a device is conplicated and
requires notably active neans for adjusting the relative po2itMAR 2003 he
cl anpi ng device and of the testing station according to at |east two

per pendi cul ar axes as well as a rotational axis, as well as inportant
conputing neans for the s inmage recognitign, notably in the case where
several conponents are to be aligned si nuPt aneousl y. Ot her devices propose
to gather, by means of a stop, a position reference through a portion of

t he conponent's housing, for exanple a corner, a side or a polarization

slot of the housing, th t l.i gn the c onent. as soon as this, reference
s known, | FORGH t1dsks OF thrdeshind StAtRR B A AGVice dnSomplEstes 04 SCHUNEF o,
L hi sddevi fﬁnbﬁ@blymtiwameaﬁﬂfml 'uegntgetherrmertimmﬁﬁomtﬁtﬂeo?%mneg tencte

ased on ousi n | can lead to a,.poor aljagnpent o . cont ac
pins in the88¥'§8 a\ﬁr?%?%%%i%%'n}r %tagllqng%cpg;d&a {C{ @hlq%éﬁwp\%erpﬁngﬁé'??fowsng.
In all the assedl aheretathenalaxis;@ewell as gnppptizp neputiagpheansdforithe

ri pping_t ' : ' e n i C v
Peached Tn Inabf §Rcdinitidh, NEbOHn atcasRpoREle ATl Ringah St g 1B be
EP- 0. 817. 55aligaedsirhutaneguslypOiiberdeviats proprsedegathejuby enadnsi dofaa stap,t hat
proposed heqg,odiidn teferbhfe HRKudH#pdriBn ORRNEShnBnahi g Motlirch 18 ect ed
by a vertical novenent relative o frame encl osi hg sard conponent_ and
fitted withespMmpieie coraes ¥ gefiafp polasization slaheéthe Bpusifias thendedlign the
sl o ance Gl s B eI AR ePactive
devi ce d@nePRsRONING fheans NeEs ‘i‘ry[if‘cl?ﬁé’ﬁf" s agﬁ'éeiﬁéggé%&m‘fféﬂeéé%f)gnpi ng
dﬁvi cle for hdb:tgrmhimm\gimheIpmttiom're:fece«mpmbas_’ddkoﬁ theehdtfsing, WwhichTdad leadstood
the cla | : e r in
inserte(rtlrp be? \%83%“9\?\0 pltlnosiztts.)qé g&g%n&pga%n'tn ,{hv% ﬁ%géﬁﬁ%%%ga% sgépgyjsﬁmgc? °
conponent, relatiye tadheihpusing. In 3li the casgsavherst thencompesent isngiigped byrapose

a devi ce fog|aghhinR delitdgRippihg tivadsiass 8 a5 hBGEﬁ\g?QH@QBﬁ{Ectgjhﬁcé}ﬁ harHRY
f the known devi ces,

spi ndl e whi ¢ch doeS not encounter,the,inconveni encés o

and thréﬁgh%\ﬁ/rfﬁéﬁh§%'W]Mf%ﬁ#%ﬁé'%ﬁﬁot?@gtarpém Iﬁaé‘iéﬁ”mprle&ﬁi ng directly as
ref erence the position of the conmponent's contact pins. A second object of
the invention is topnpt [ aYoT |i_gni.ng. devi whi ch rises
no active notori zedD§8§ﬁ%ﬁ1§rﬁ$ﬁg'gﬁ§#dg%%b%ﬁﬂgéydﬁg'ng %’%‘?%}QQH'Q%ggﬁgppi ng
spi ndl e andquiite simdlaeteithgt proposed bére, hatdonpbedact thatitbk commpdreent’s est i ng
station or ay; ' ' : i Uit i Ldion:
betveen ¢ he tlopi ﬁ%éﬁ%ﬁ??%292“%{!ﬁ%%@“éPﬁﬁéa'éﬁ'i”é%ﬁﬁfg"i@aﬁé?%@ﬁsd

gri ppi ng an§ompagant@nshiittes with eblique sigles fermintagoshehfurnelaBy dbiscr i bed
in the efar devre) thagliganfentfis atlsieved byeddthid it & direttiondRbeféd the rwtiamnt s
being descr 'rgs,efs ande tolf"%hgecgﬁ%joeﬁént’s pins is at its weakest. Consequently, such a

device generates a lot of waste.

Document US-4.860.439 describes a clamping device for aligning an
electronic component of the PGA type. The jaws of the clamp having a small
25 length, the risk of an extremity of a jaw being inserted between two pins of a
component, with a damaging of said component, is not negligible.

A first object of the invention is to propose a device for gripping
then aligning an electronic component on a gripping spindle which does not
encounter the inconveniences of the known devices, and through which

30 notably the component is aligned by taking directly as reference the position
of the component’s contact pins.

A second object of the invention is to propose a gripping and
aligning device which comprises no active motorized positioning means



clainms. One preferred enbodi nrent of a device according to the invention is
descri bed hereafter, this description having to be read in 24 MAR200® t he
io attached drawi ng containing the figures, in which: Figure 1 shows a
1ongitudinal sectional view of a spindle for gripping an electronic
conponent in the gripping position of a cqnmponent, Figures 2A and 2B show a
| ongi tudi nal sectional view of an aligning device in open position,
respectively in closed position, is Figures 3A and 3B show t he functioni ng
of the jaws of the aligning devices of figures 2 A and 2B seen along |ine

[1T-111 of saipd figur tgure 4 sho t he sane,..qgripping spindl e as
that of fighrbveeh Ik EBindiBg Bt B HiolesnaBn b SR,
conponent 1which téam beex begting Hacti;mponarhtok_ihgdtg&iba, fmpﬂwf thé'ﬂﬁal a@jmstihglej‘f g
conpri si ng s sides o e housing, place
on a comnpon ‘?bﬁg'}t'gz{rBgtvggé%ﬁﬁgﬁey%@?%?mﬁﬁggh?%an be part of a carrousel or of
a production line of said conponent 1. A gripping spindle 3 is provided to

grip conmponent 1 o t t i : rior
processi ng statiothﬁgﬁhgﬁﬁgagﬁg%ﬂ?gég&#RgﬁdgégagﬁgigghB%g¥?ﬁﬁé“ggg#ésgo
conpri sifg elacteprde sompangnten aspindler andegibedanriis ¢harsttesizing partsof

pl aced on t pgimnsi i A d i ; t: 32
Cer oned on STy GanoraatygersseLIi amBodithithbelrld dEibBafARL dopphdae O
of said nut ¢@Mpei ng supported by an opposite side 301 of support 30. It
can be seen in the figure that the external dianeter of sleeve 31 is so
consi derably smal |l ep than .t i nner dianpter pf .cylindrica orin 00, so
as to 21 MAR 2oosbli‘e|%@\’;%’t}gdgedﬂ%gl%gﬁfﬁéf“é“‘i%“&’g%%{%.?hermgﬁ%ﬂ%g
type j oi nt sistdescripeddeteaftepethiptesaiptipnbaeingitobe dead dn relatiosy wethe 31 or
in bori 3 | r : i i,ng 300. The extremty of
sl eeve gq o%gggggafggyﬁgaghguﬁbﬁﬁighaﬁghn?ﬁgﬁﬁgﬁkg2, protrudi ng out of the
boring 300, conprises a support s and positioning ring 311. A spring neans,

for exanple a coil pigiurad showsa $oRGRUERTE] SBctidiFaldnew g spihdidosi de of
t he support rj nq 311

P

f,aci ng. support 30.and on the other hapd on a shoul der
503 provi degripRgan geSEBNIGsTBRPerbimite SfinbTaposition phg Bmpaient:
mai nt ai ned away fromthe side directly facing it of support 30. Support
ring 311 further coppri [ §li j i | he.
descri bed bel ow. A g‘fﬁ“&?ﬁ?ﬁ%@@%@%ﬁé@“%@3%&3% %'h‘é?&?%'ﬁ%i‘gﬁmg
bori ng 313 pevicedsdpan BeEtion, Baspeativelysn desadepeositions the sliding tube 34
is fixed by a spring 340 inside boring 313 whereas the other side of the
sliding tube 34 slightl rotr s, out ,of boring 313, respectjyely. oyt of
the | owd side of sPGeFs gé,afa‘lﬂggfsa%t%@w na@f&ﬁjéﬁf&#%wﬁtﬂnmg
spindl e 3. idevides of ditpatren? Abndl2B seeprBdldrigliheBill bhaaid figuaspshdnt of
spring 33. The floating construction of spindle 3 just described nakes it
possi bl e on the one hand for conponent 1 to be gripped and | anded softly
and, on the other hEigdired shows the sapegrippingfspindlepmsstihait of figureckefacipg ndl e
3 and the t @{drABoREnPtRERYSItALORL at i on whi ch does not require any active
20 di spl acenent neans. Wien support 30 is stationary, a slight mechanical
pressure exerted on the protruding extremty of sliding tube 34 pushes said

tube back into bori Riggudéd showoamoaysoment hanthis é)@rﬁﬁ%abanﬂquﬂeﬂtttg thiei s
ressur cont . . .
Suppor t 2P| ngvfﬁ“1'9@?Liﬁe'r'R%Céﬁ@*ﬁﬁ*’é%@f%ﬁ%@éﬁ%ﬁ% PoBbpfiiy Bt the,
lifting off inzf pdaceid emastatapgoentholdar Zappoy itypat whidt carohepart ofie
| 31 : 541 b . d
The tvo O r CITeUselek 618 probfibnitifoPaid TomRRRECE, R ¥rbotho3plrdle 33 o
wel | as the %Qﬂ%&%ﬂpﬁﬁ@mn@ﬁ L oprtheccampanert/bobierahtp carveynkier

di ameter of tb{ARray hhRitdricH pMékm%Q%ioﬁ.tGﬁﬁﬁm@ﬁ)iﬁaﬁk hQukias gi spl ace
| aterally the extr,emtay of, sl eeve 31, . e ) ,
25 supporting frame 30 comprising'a traversing cylindrical boring 300. A mobile
sleeve 31 is placed on the inside of the cylindrical boring 300 and fastened by
a nut 32 screwed on a threading 310 of a first extremity of mobile sleeve 31, a
face of said nut 32 being supported by an opposite side 301 of support 30. It
can be seen in the figure that the external diameter of sleeve 31 is

30 considerably smaller than the inner diameter of cylindrical boring 300, so as to



30 respectively of the sliding tube 34, along the two perpendi cul ar axes X
and Y of a plane perpendicular to the |longitudinal axis of 2heVARe20038 31 as
well as to slightly rotate said sleeve or said sliding tube around said
1ongitudinal axis. The gripping spindle 3 is conplenented with a suction
device conprising a blank feed attachnent 35 fastened onto support 30. Said
bl ank 3s feed attachment being |inked on fthe one hand to a suction unit,

not 21 MAR 2003 5 represented in the figure, and on the other hand to a
first chanmber 350 situated between the outer surface of sleeve 31 and the

I nner dianefer of cylindrical boring 300, said chapber bejng limted

| ongi t udi nafqa)ye@,g?%begwge@qhieﬁ% tY‘SPpﬁlej"EﬁWﬁsT‘GQé?‘r%m%@”ﬂﬁe?qar@E@Cr‘i‘éiss of
sai d chanbein peripbéidligrooves providedunperid sieets Bi & iﬁfbcﬁﬁr@%\%oiﬁtéﬁﬁ? hohgd

b A i al I cat i | i ded ., [ 14 d
Fhrough t nelepue ST Shediiind 30 BhE eieEnil pf AeeVe a1 tihossettt H058 ond
chanber 3j%fi$1ie\‘dwimrteemu®32, pﬂr:ﬂeNQi;@lofaﬂtstﬁ‘@Férjihgi @,Ebhﬂargs‘éis alfjum).d?%’ t he
openi n arnra .t hr ide o e, sl iding tube,an s into
t Ee ce%t al agfjm@ﬂtﬁ&ngar@@ﬁ?ﬂ- g‘fsﬁqﬁg magactqroqg(almdglg_a SPiL SRERI A Bsuct i on
h?lalt ?\I/Jvdi?,;lS ttﬂmlrmf edton theeoge ihapichgn dkiersedd bf/triiefmumﬁor_tthmgiép'{l rfatingnsupploet .
e 18 ol e AN S WA ST, o,
343 al | franne, Wtdfngs iiHmadntal awayrtroftethesigie diee acin
ol s s g g i ST T
spi ndl el® | Ht'HF)b%{\Pe(Q‘%éﬁig?a qq(i@ (ﬁﬁ%&ﬁiﬁ’ﬁttu 613eis pracedhinsidg anaENgyr | bpi ng
extr err} t %/hBéy‘Iiﬁdridlfamboﬁiu@3t8_1pt(ohliieled§n6sllé@é63h.wﬁm;ﬁgm&mzﬁygﬁhﬁwmjﬂiifg%ldi nal
axis o e e onen er 2. e r,
the' 20 conptieha iEfiged By iind 340G ERTRANY 31 I ilet thRDhEE SR o
per pendi cul the slidingduberdft slighthapretrudesput lof bpring3 13 reppediivelpodt of
oeur acy sufhe MErae Giideele 3 Tk IOk BHBPITY eftromisfiha B Lhirkle .

closer 1% t hbesgnstant ofisREng,349 fsdovrihaartheconstant alisring 33bt ur at es

conpl etely the suction opening of the 2s gripping extrenmty so that the
component can be 2ufie osfubleaudLAP Bl BcAlt A5 T2 dbelnRa B 11
descri bed t posdiblegon pipé ngechand ot gordponetbdetoi be beippedeamd tanfeisaltly
deser1 et S8, SRIBEIAEr hondl bl BTG SR ob T Bl 5
per pendi cul andithetreting egirragessing atat‘prbwmmgggs hat eequireany agtivene angl e
around b sdpplfcehtdritomeshs. SR sUpEEre301i8 ShtioHaRy O£ Vii§I8t hfichahidni ng
exactly the conmponent . 1.on the spindle 3 is described in figureg 2A apd 2B
as well as BFREsSHFe exerted on ﬁ;m—\pg&ﬁg Ing extremity of sli ing tube 34 pushes safd’
tube back into boring 313 by compressing the spring 340, by applying this
pressure continuously, one thus compresses the spring 33, moving the support
ring 311 closer to the lower side of support 30, at the same time lifting off nut
25 32 from side 301 of the support. At that moment, the sleeve 31 supporting
the sliding tube 34 is supported only by spring 33 and the two O-ring type
joints 302. Given the elasticity of these elements as well as the gap between
the outer surface of sleeve 31 and the inner diameter of the cylindrical boring
300, it becomes possible to displace laterally the extremity of sleeve 31,
30 respectively of the sliding tube 34, along the two perpendicular axes X and Y
of a plane perpendicular to the longitudinal axis of the sleeve 31 as well as to
slightly rotate said sleeve or said sliding tube around said longitudinal axis.

The gripping spindle 3 is complemented with a suction device
comprising a blank feed attachment 35 fastened onto support 30. Said blank
35 feed attachment being linked on the one hand to a suction unit, not



6 Figure 2A shows an aligning device 4 in open position, that is, ready to
receive a conponent to be aligned. The conponent is not rep2qsMAR2003 t he
figures 2A and 2B in order not to overload them The device consists of a
frame 40 conprising a boring 400 containing two branches of a clanp 41, s
each of the branches conprising an aligning jaw 410. The central part of
clanmp 41 is hollow so as to | eave space f8r an opening rod 42 conprising an
extremty provided with a stop 420. The internal portion of the branches of
clanmp 41 conprises a conical section 411 with a plurality of balls 43
trapped between sai d conical section 1 and the jnterpal sectio f stop
420, Each i ERESRRIECLI ‘iq}?eﬁEPéwﬁffOPé}’ﬁo&Wé a&dﬂiﬂ aifirst ehag end5 410
T\évo spri ngsBi‘watddemltw?emkbeeénbes%ﬂfa%mlo]ﬂﬂeew3ntta’]5til tige ravedr dhmagg@ifng rod
42, as can .seen hn fi B e balls 43. are free and can
Chus move. « SHUGLA Rer (06, 5 chafus tising rfeca 168G RaInalb By e v
enabl es t he(G-eng t4pé jointsB02, ehaging tHanightnes dflshidebhbmiseragaadditioa tel eeve

421 j i h | 0S| f.t,he | 410, |
order 1 & av e upBRiTrcon o He b 3T LR TRBETBLA sBaia bR 5
and 3B, whi phovided\tiysthe apening 3 he arnanged thobughdheside af slebveR 1 whath t he

h f then, ‘ [ [WeleY| t
T “hel d as ks EFireGhRBel 280 to% yRUrGHIRIMBEL 387 ROFRATBRtwhen SRR
devi ce 4 whavd thawtidingtube 3gpthen Pydhgmnneniag 342anrarged threugh theside t o
Const £t e e L B B e s
are int ﬂ%dué\éG'(?m?lgbr?kﬁ‘egEﬁ%r ﬂEﬁ!%V\i‘QB@R’pfgté@Q&%moﬁhéng iRBING the
alhi gni ng deextremifynd44 mgﬁ\thmpiraﬁoﬁmm puotrhk:iimg)nsm_raﬁrsﬂeélve@n%eZSSbet ween
the open ja ] A t n
descr EobedJ agg\s/cfaﬁé)eéjné(&(f\géﬁﬂggﬂsq E’?gﬂ{" ﬁg%@ﬂg’&iﬁ%eﬁgﬁ&éﬁ?ﬁ{‘ﬁéﬁgﬁk ?%%d al i gni ng
device 4 i s apacbmeng 35 and Kee gendrah guetiom hodlow 343 allogvsdterdhietpassageof i gur e
3A, 1t can ?ﬁctﬁﬂ?Hirt\bﬁbtéi@m%%latﬂvé“l%?\g@ﬁ}%ﬁnéI'Eﬁd’%@%@argt% BRs bRevees

n
jaws 410 and t t his conponent s pot “correctly aligned relative to the
two 30 p?Pot F%Bﬁge@ﬂtcﬁlﬁ@ﬁﬂge§fﬁ?e he misalignnent being in planes X, Y
and around an axis perpendicular to said plane. Figure 3A shows that by

noving cl oser the t j 4 C i lign corgect]| ye to the
particul ar shape of eja ic '7To C ct’ pirns of

: ot peallp L sRPERDE 4. .o BasSRpaRidiie . (Y
t he conponespingthe Blis breughi close te tbatdtomponentdhalded 2peo wbah thé gripping aws
410, which eRueffifPSReBf the QubtiBA‘tliBelis BlibASRRLoRfinG ABAMABRIItudina) axis
respectively of its cionta t . pins, 1nrelation to thetw guidrng ro s’%lz.
It can be s&&thesaind ‘Pérrei@féve to thespmpmnent *H?‘F’Qh%eﬁ’tn,th%@t}%rwg\ello act by
pushi ng 6 he caipprieht aosRiKsIsedlinaiiy Mannchfeheivel tocthedgessiélgepdidulat e ar t
will thus unﬁerlstagld t hat Ihe% m)VéI’J closer .of the ja 430 nust he
o f ect o genorioadinalins 3t PSRRI dd Sekaifinddgancangfn. | »
figure 3B, aroundthe samerongitudinal axjs, dutswithtdreagawacyl $0fficientsortiua, i t
ossible to | J t i
rent{ oned axﬁtée@fhﬁﬁﬁ"ﬁﬁnﬁ‘%é&eﬁﬁ*ﬁéﬁ%?n@%ﬁ?%ﬁﬁ"‘&@%ﬁgﬁ%f N
thus exact | foRRARENt) ééls\ﬁé' aseqRiysatascaamplgtely dhesustion epemimaotthepyr i ng
this al pgni g@ip’ﬁi’@g aktremityg sophaetie domponenedah bd fircked iPrbysaiedrigithgy 344
of spindle ﬁé S Céh n, 1o _Aterpnativel v, .if (ﬁ'he Lf(% t rle i,red fromthe
jaws 410 on® "Hﬁﬁ ?X"*b‘?’harp aEY?ﬂH"BdHﬂ}ﬁ% lt'cef{e ¥ E‘Scp Pﬁgé?? nt and
ri sks breakiatthchmenti3s, speeasting gsidescribedite thegrippingi dtteemityp3dki de a
supporting side 403 (see figure 2A) between the jaws 410 for receiving the

conponent to be aligned. The elastic nounting of spindle 3 prevents
conponent 1 from beamgedthahbaeamriwmpﬁdesqrmout e conzponent § s helddy and
device 4 ar : \@V‘@q ' i [ ign
t he comoneﬁ’??ﬁ%{ﬁgcgggﬂggnthi n ?\%h@gﬁﬁi‘gﬁt@n@ﬁﬁgﬁlggﬁ?% !atrgrdt?'gﬂgad\ élR)r@e t he
conponer? i $hedwe WSSR%BSPF‘I stQithey ,Q'Wﬂ'.BH.@é'é@éb@s‘ﬂ"h@&ﬁﬁrﬁﬂ@“@ﬁt' s
resi stance iRe bhgl@hicliiethis aX¥pvbaiRgtndthexRely ddteAmdhegonmponent 1 is known
exactly relative to 20 rods 312, the suction’is re-established if
necessary, the jaws 410 are noved apart and the spindle 3 is noved away
from aligni ng devi c&hd denidel farledigoring rexdctiy the®dsmplohearte! entthesdpindle 3 is
di sengaged hrggﬁgéwirgﬂbg}&gz‘&%ln?‘széggWfqupgﬂeaq{td .‘}Bi s then conveyed towards
I gur . )

the testing i oh as”seén i n



Testi'ng station 5 conprises notably a plurality of contact tracks 50, 2s
each corresponding to a contact pin of conponent 1, each of 24aMAR 20@%ks
bei ng individually connected electrically to an electronic testing unit,
not represented in the figure, said testing unit being able to verify the
el ectronic functioning of conponent 1. Testing station 5 further includes
two gui ding nmeans 51, able to neet the gubBding neans of spindle 3, in
particular the 30 guiding rods 312. The relative position of contact tracks
50 and of the guiding neans 51 is known exactly. Wien a spindle 3 is
brought close to testing _statio , as represented in figure 4, the tw

gui ding rods 312 ar Bgure 2A &mgéaamrungdi%c%ahgpgm pasitien; thatds. ready y
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the infeed pdpallingRnéomborempaping. 1. respectively of the pins of said
conponent rel aP| ve to the socket or to the tracks of the printed circuit,

being carried out exactly as described, the testing operation being
replaced by the adefhaffigures BiAnand 38} attiicmare vidviealongelind HIi-Hl bhéiguesd 2An
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producti on IthaaligningdeviseeThismovement cantisyes until component 1 comes
25  between the open jaws 410. In view of the floating construction of spindle 3
described above, an exact positioning of spindle 3 relative to the aligning
device 4 is possible via the guiding means 312 and 402 described. In figure 3A,
it can be seen that component 1 has been introduced between the open jaws
410 and that this component is not correctly aligned relative to the two
30 protruding guiding rods 312, the misalignment being in planes X, Y and
around an axis perpendicular to said plane. Figure 3A shows that by moving
closer the two jaws 410, component 1 will align correctly due to the particular
shape of the jaws which are able to guide the contact pins of the component
until the latter is entirely enclosed between the two jaws 410, which
35  corresponds to a perfect alignment of component 1, respectively of its contact
pins, in relation to the two guiding rods 312. It can be seen that, for the
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or assenbly of conponent 1 is conpleted, one or several gri2piNMAR200&I es 3
can be operated sinultaneously to each grip a conponent as descri bed
‘previously, said spindle or spindles being then sinultaneously presented
each in front of an aligning s devi.ce 4 as described previously, then, once
the conponents are aligned, the spindles dre sinultaneously presented each
to a testing station 5 or a fitting station. According to another
alternative enbodi ment, the conponent holders 2, the aligning device 4 as
wel |l as the testln% station 5 and/ or fitting station can be di sposed on a
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Component 1 is then conveyed towards the testing station as seen in figure 4.

Testing station 5 comprises notably a plurality of contact tracks 50,

25 each corresponding to a contact pin of component 1, each of said tracks being
individually connected electrically to an electronic testing unit, not
represented in the figure, said testing unit being able to verify the electronic
functioning of component 1. Testing station 5 further includes two guiding
means 51, able to meet the guiding means of spindle 3, in particular the

30 guiding rods 312. The relative position of contact tracks 50 and of the guiding
means 51 is known exactly. When a spindle 3 is brought close to testing
station 5, as represented in figure 4, the two guiding rods 312 are first
engaged in guiding means 51 so as to correctly align spindle 3 relative to
testing station 5. A perfect alignment of spindle 3 relative to testing station 5



sai d 'shape conprises a first rectilinear alignnent surface, essentially
per pendicul ar to the noving direction of said jaws, the | en@itMAR 20031
first alignment surface being at |east equal to the overall distance
between the pins _ situated on thie two extremties of a |line of contact
pins, as well as two secondary alignnent surfaces di sposed perpendicularly
to a supporting plane of 20 the el ectroni 8 conponent on the gri pping
spindle and obliquely relative to said first alignnment surface, each being
di sposed at one extremty of said first alignnent surface, so as to
partially surround sai d conmponent. 2. Device according to claiml,
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supporting side (403) able to receive a S|de of the conponent to be
aligned. 4. Device accordi cedi n cl ai ns har acteri zed
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station. 6. ce according to one of the preceding claims, Characterized
I n that thetﬁﬁﬁponent (1) is held on the gripping spindle (3) by sucti on.

7. Device according to one of the preceding clains, characterized in that
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circuit. that component 1 remains aligned on spindle 3, can be directed towards a

station where the component is fitted on a socket or the pins are welded on
the tracks of a printed circuit. One skilled in the art will understand that such
a fitting station essentially has the same elements as those described for the
20 testing station of figure 4, the infeed and alignment of component 1,
respectively of the pins of said component relative to the socket or to the
tracks of the printed circuit, being carried out exactly as described, the testing
operation being replaced by the adequate fitting operation. In the case
where the test on the testing station is not successful, the spindle is conveyed
25 towards a reclaiming station of failed components.

The gripping spindle 3 as well as the aligning device 4 and the
testing station 5 or the fitting station have been described as being separate
and independent devices. In fact, these elements belong to one and the same
device which can be configured differently according to the applications and

30 needs. Similarly, the simultaneous use of a single element has been described
whereas several of said elements can function simultaneously.

According to an example of application, the component holder 2 of
figure 1 can be disposed on a production line or carrousel. At a determined
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15 Although the above description and figures pertain more
particularly to the case of the alignment of electronic components
encapsulated in a housing of the type “dual in line”, one skilled in the art will
understand that the device according to the invention can easily be adapted
for aligning components of practically any type, compfising contact pins on

20 one, two or four lateral sides of the housing, or an array of pins on the lower
side of the housing, of the type CGA or BGA for example, for testing or any
other operation requiring an alignment of the component, respectively of its
pins. In particular, the shape of the jaws 41 which serve to align the
component will have to be adapted according to the type, shape and

25 dimensions of the component to be aligned.

Diverse technical construction characteristics have been described or
represented regarding the gripping spindle 3 and the aligning device 4. It is
obvious that these characteristics can be adapted, for example the means
provided to give elasticity and make the spindle 3 floating can be different

30 from what has been described above, or the aligning means provided on the
device 4 can include only one branch of a mobile clamp or an operation of
this clamp different from what has been described.
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NNNNNMm@\t/e&?oser or égart by opera ng meansj(gz 4&) eaéw jaw (A?‘i%) Ravmg a shape
10 suitable for aligning the contact pins of a component (1) disposed between said
jaws when the jaws are moved closer together

characterized in that

15 said shape comprises a first rectilinear alignment surface, essentially
perpendicular to the moving direction of said jaws, the length of said first
alignment surface being at least equal to the overall distance between the pins
situated on thie two extremities of a line of contact pins, as well as two
secondary alignment surfaces disposed perpendicularly to a supporting plane of

20 the electronic component on the gripping spindle and obliquely relative to said
first alignment surface, each being disposed at one extremity of said first
alignment surface, so as to partially surround said component.

2. Device according to claim 1, characterized In that the operating means
comprise a rod (42) fitted with a stop (420) on one of its extremities, a plurality
25  of balls (43) being disposed between a portion of said stop and an oblique
portion (411) of said branches of the clamp (41), the longitudinal displacement
of the rod in one or the other direction controlling the moving apart or closer of
the jaws (410) of the clamp (41).

3. Device according to one of the preceding claims, characterized in that the
30  aligning device further comprises a supporting side (403) able to receive a side of
the component to be aligned.

4. Device according to one of the preceding claims, characterized in that said
guiding means of said gripping spindle (3) comprise at least two protruding rods
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7. Device according to one of the preceding claims, characterized in that the
component (1) is held by suction on a gripping extremity (344) of the gripping
10 spindle (3), sald gripping extremity being mounted floatingly relative to a
spindle support (30).

_ 8. Use of a device according to one of the preceding claims for testing
electronic components on a testing station.

9, Usé of a device according to one of the Elal_ms 1 to 7 for fitting an
15 electronic component on a socket or a portion of a printed circuit.



