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Devi ce and net hod for turning over electronic
conponents Technical field

The present invention concerns a device for turning
over lel ectronic conponents. 5During manufacture or
testing, electronic conponents pass through different
processing |l ocations in successjon. The |ocations are
often spaced regularly on the periphery of a barre
whose i ndexed rotation allows the conponents to be
noved fromone | ocation to another. Each of these

| ocati

stati esk AsFRRRgsL G B push SPERTERL Bempnents
el ectroni c conponents presented to it. In certain
cases, a processing station can occupy severa

| echiicalfieldhe entirety of the processing stations

pl aced around the barrel thus forns a cycle of

successi ve operations, for exanple electric or
mechani ¢ thespeesebbitiaritinn AgnepEsaa dovise Eorcturning over

Lg]g@trrgg&eccw bheng! ectronic 15 conponents conveyed on
the barrel For exanple, barrels with 16 or 32

| ocati ons are known. The first processing
station @uﬁﬁ‘@nﬁé’rﬁ]f@ctt&e@@ﬁ@és@ldg’ e@éttﬁéﬁlt)toﬁﬁﬁém@ﬂts pass

t tiall
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epavey oegolatly drhehéapenﬁher?(bfﬁﬂbambmdsamndexm retation
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for exanple according to the characteristics neasured
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happens t successive
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ﬂwé %rﬁﬁﬂalc&)clbt&m@@c&\w@ 8petations, fé‘pe%a%ﬁw eldtedd or mechanic
" uUs necessary to turn ovgglﬂta? e(l)%lstectronl C
i

B an i plnt RR RS BiF-pipEEih TR,

components conveyed on the barrel. For example, barrels with 16 or 32

~locations are known.

The first processing station of the cycle is generally an entry
station whose role consists essentially in bringing the electronic
components from a reservoir or from another conveyor onto the barrel.
The cycle can comprise one or several exit stations, thus enabling the
components to exit at different stages of the cycle, for example according
to the characteristics measured at a previous testing station.

It often happens that two successive processing stations must
access opposite sides of the electronic components. For example, a marking
station must access the upper side of the component to be marked whilst
the electric testing of the integrated circuit is often performed in turned-
over position, so-called “dead bug”. It is thus necessary to turn over the
electronic components between the two processing stations.
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2 Pat ent application W2004/023858 in the

name of the applicant describes an advant ageous

turni ng-over device because it occupies only a single
processing station. The turning over of the conponents

i s however caused by a linear actuator, for exanple a
pneumatic jack. Such a jack is45 generally slower and
nore difficult to control than™an electric rotary

notor, The actuator acts on a rod whose vertica
to-and-fro novenents cause the conmponents to turn over

and pass {: t.

i s or Ciatan 3ABCRINERPC0pRI0IRES A RN of thE applicant
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%@%%ecené E-.Fart . W'Heoﬂﬂihu‘i’é‘ tcﬁlgr gﬁfl tcBHﬁ)&‘?erPﬂs%ﬁgWever

er e manner , IS SO
cahedthyd Hpear pduaten fph@XﬁWMB@PWaMdﬂdhl%wh g jack is

%‘Fov?érf ing %éret%ifﬁﬁé S8 oI BRI an EPécttnc rotary motor,

V%?VGFTEHYS wth a ver precit sion |dy means of
e actuptes ﬁ@ﬁ@@r@mééﬂfﬂw@ Yerttal iowad-terrpenements cause the

cBhits A ® tolttirh Bvier ahd é’@s%tﬂréﬁw ohe cb ddtﬁf@ﬂﬁ@errrev Qo another.
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E\Eg%%u%ﬁe%%%ﬁ% ot paerE TS by b g i g,
konaecten by alelt td eh@aurmhgr-evemmethammm IDisHeowever difficult
3PN crtiedhelh R PRV s PR LT PR Ebl fneans
gif fsbtst ﬁlertézleempre,nax:t!"motmmeeiaovambmpohew retunnlitpdts initial
Lé;t%tﬁfdnl{ Eﬁf&e@é‘c}rﬁg%ér?ﬂidﬁr@ ?ﬁg ob@@oﬁ@%‘?&n% hidden time
phtthe sonyeyer, avhichds @tabp@a&mlple lfé:haépﬁ@dt@‘p the- ‘cummg over

tél’ﬁgtﬁé |§CI@@?I at&SEHdrPaTe péed WQEE%WVS%F hRHIE Séfution is

|,gron an rmrotatmg {oun honzogqia
'QW%' @Sﬁﬂﬂ% syhgadRedisgutsPANLR] R Ngasingls focation
sromd gheveiralosirhperatived an end of turning over

position. The notor actuating the arm nust thus change

its direction of rotation twi ce at each cycle, so that
it is diOtheusdlutionaeist\thaveall dpcghassmeaﬁat the extremity of

WHIGH'S 864 ABPRBR B elolotligRelid® diah shefésivapic
aonponent ainsl mduolehrttlwleilgt henaroltliens by 180° to turn over the
component. However, making this prehension element, opposite a lateral
side of the component, is delicate.

US-B1-6,468,023 describes a turning-over mechanism that calls
upon an arm rotating around a horizontal axis, The arm goes back and
forth between a start of turning over position and an end of turning over
position. The motor actuating the arm must thus change its direction of
rotation twice at each cycle, so that it is difficult to achieve very high
speeds. Furthermore, the mass rotating with the arm is very great.
Furthermore, the position of the turned-over component is not entirely
controlled.
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3 One aimof the present invention is thus to propose
a device for turning over electronic conmponents that
is inmproved over the prior art devices. Another aimis
to propose a turning over device capable of 5 turning
over el ectronic conponents between two successive
processing stations of a conveyor or of a rotating
barrel . Accordi ng to”the invention, these
aims are achi eved by neans of a device for turning
over el ectronic conponents having: a turntable for

driving the el.ectronic conponents to Qe turn qyer

' sucoesOneraigLot 8tk e anvaTan s i (1 ARpoEH ddce for
| tomiihg ever aldatcatic eonfpondmadhayistipmosedovendhe prior art
tﬁ%ﬁtc le, a start of turning over |ocation, an end of

t

over location, and a |l ocation for unloading
t he turntable, a turning-over device actuated by

a fixedr . W ) ' ;10)
for turni %ggg%eetjr@'&rg?sdt °2'$'te°c‘{dr5§ﬁg"té‘g'%€?r\/eaﬁt%%§?‘\%€§ﬁ le O‘f
sturaing oyeaetedfortic campyp nands betsreendive fldceepdve pIoEEssIng
t [ rg&%,i [ ; s solution has the
a%\%g??gé)g\ég oS r?té dgmfya F%tiagrn)g H%{Hg!‘s, which it is
furthernore possible to make to turn in a single

di recti ory&rtiig E&@h&m\ié:ﬁidﬂtﬂ,;]ﬁehie?@ afelaré ¥ehRrvetlrbyofians of

enmbodj ment the rotor drivin urnt abl e al ways

t%ﬁﬁg'cﬁrf Of HUrMBFEOVRr rlREtr SRICHAMBPNERE 3P Honar y
rot ?f Ya ﬂﬂéﬂ’ﬂtﬁw fogfc%rlikﬁh' etdl@ctrohid d’tgnpbﬁéndeetﬁ]be turned over
per f or ns. -and-f ort.h .movenent s, . This...
dBisuesian Estwisen the TalouindsEtienayaeationg 1 Iggation for
tloadimytisararomtot tire turomablee atstartte@biurnangl oveukation, an end of
gy?@ﬁ{d‘ GO LTSRS aRG U LR fot HIRBLMS th@t & GBle,

a turning-over device actuated by a fixed rotary motor, not linked to
said turntable, for turning over said electronic components between said
start of turning over position and the end of turning over position.

This solution has the advantage of using only rotary motors,
which it is furthermore possible to make to turn in a single direction during
the entire turning over cycle. In one embodiment, the motor driving the
turntable always turns in the same direction whilst the stationary rotary
motor actuating the turning-over device performs back-and-forth
movements.

This solution also has the advantage of separating the turning-
over motor from the turntable and thus of avoiding bulkiness around the
turntable’s rotation axis.

The invention will be better understood by reading the attached
description illustrated by the figures, which show:

Fig. 1 a partial view of the turning-over device from above.

Fig. 2 a partial side view of the turning-over device.
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25The invention will be better understood by reading
the attached description illustrated by the figures,
whi ch show. Fig. 1 a partial view of the turning-over
device fromabove. Fig. 2 a partial side view of the
turni ng-over device. 4 The turni ng-over
device of the invention is reppesented in figures 1
and 2; only the conponents necéssary for under st andi ng
t he turning-over nethod have been illustrated. The
turni ng-over device is designed to work together with

firet o ot ARGt Byl oF By I ERERRLE JeBrdsBhiedin figures
dbwnwlial; iy ahd coetporeares rduessairy forunddrstardingothia tusnjng-over
f I i t.h, ds. kS, pref

et 53 FRR B hEAFE g BUHi: e ethcd B el o work
bkagesheBwith B canveyoi thaat kitngs afsetias off componantamie afirst

P atia i SRBR YRt s UGRARGNA retrioves them in
diurgedpier grasi tidn 1oriexemplerwitbringtieads upwasdsdadsisnpreferred
Exh oIS tiRé %oﬁl/@%ngd_ is cEB?’ciﬁﬁ‘eH%' 8 ro®Adhg DA fE ORRRL S vertical
are preferab 3{ I ndexed; the, compopents 1o be processed
FadsOf netich raly 8B andstat BoriRR v thatPaririiery 30y saRresented
tiHg§rdmdtitaliyC TRE BaPrel ldhAsd st for exafiplk eeedy 32 peripheral

rocessin oS{s,to be tested, . marked, K co tioned,, .
B ETGHRE Waihithg TOLe Ty SO tecbigeanlhbRaTel's rotation
orouEnents se ﬁb&f@mksly\mdeké&;&gieoimpbn‘ehﬁ fenbée @rodessed pass

e electroni c conmponents, to.be turn r .

S flpiinn fRanaarsrt sicseh s tadtfin i Sygpession
themagh these differest drocedsiranpastitot be tested; amialrked, afnditioned
teteg turni ng-over device. In this enbodi nent, the
tufntable 1 is horizontal; it is driven in rotation in
i ndexed manner by the 20 electric notor 4 (for exanple

a_di r eCt TRU SAndIBYEF d8Vice GHAPRANIENABNWckyph Mo Sccessive

otttk brgel o Hod AvdromEraseporHot tocbs taedover are
AReraGal o tRadRdrc IR Tba (LatbAR latbdidifto a first location
Bostin umeable Los hrDrandyaver davisesn s Bathadifitant, the
tmditabltegi id ll’i@ri{zbhﬁél; Itd¢ driven i?froliétibhgnbﬁdtéﬁéd fm@mmer by the

ere e roni c 0 ne S oagde on e R
PHUEhTe bk MY ERafil TRReD AESRES B cdsrpring motor)
sches tagiass tifo ugtettse tomdsuwesdive totiores AlleCddnfioneotrponent
s Y0Pssa %‘(/Sé rg)ngWé‘eW’t%e' B3ehtibRE B A8 Cadl UiSaddd B e

are positl
turntable 1 at the location D, where it joins a second location of the barrel

3. The reference 31 on figure 1 indicates the radius of the first location of
the barrel from where the electronic components loaded on the turntable
are extracted. Reference 32 corresponds to the radius of the second
location where the components turned-over from the last location D of the
turntable are positioned.

The component to be turned over is placed onto the component-
carrier 20 at the location A from the barrel 3 thanks to positioning means,
not represented. The positioning means as well as the shape of the
component-carrier work together so that the position of the component on
the component-carrier is determined with precision, and in reproducible
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The conponent to be turned over is placed onto the
conponent-30 carrier 20 at the |ocation A fromthe
barrel 3 thanks to positioning neans, not represented.
The positioning nmeans as well as the shape of the
conmponent-carrier work together so that the position
of the conponent on the conponent-carrier is
determined with precision, and“in reproducible 5
manner, from one conponent to another. The
conmponent-carrier 20 is provided with a nozzle 201,

R ALY o EaRe §Sb1¢ APBant The<GTRPSRaAL Fafrier 20 s
opxtarided vhich mdmle:Qoppcmmned:mdptloa@pneunm’ndﬂmnnel not

SRR Bt ok 8176 polhsBStR BPEREIIERS, 1 BRey to hold

tthebeorgpmueat érl pldoer @ oheheargrdnanyttol pusheit tieek. ushed
P b TSRS Lt Pobgg o
d@@genabﬂedcwhpre thes canmgiarantis neithier pushed dackswn aspjrated; a
?drﬁmé?ﬂ{ §blré9ﬁzjcdag5§§ {{ﬁ.ﬁ?ﬂl%tGQHﬁerFettﬁF’altﬁth‘eﬂgé‘ﬁHB@}natm

rot at onent-carrie
rm #reterabbieamprises @rthCHbardQﬁith ARt sepresanted. allpwing the

te L) %Qﬁiﬁ CBhﬂb&e%ofb tHe ERBhAGI Mn%YtsWéﬁohﬁ

flgure 2 e conponent-carrier 2
significantly horizontal position illustrated in

figures Irhenébrd oﬁBﬁt—&Qfﬂté\gzﬁ%aﬁt&uﬂ&@&i&ﬂ'obﬂd/\ﬂ@tdrhﬁwg-over

20 t
PR e el WL B, 3R W e
taigoties conponert-@Priea20dnether sdhificantlgthdrjzaregl pbsmon

gZ@g%%;;f‘ﬁ gqusvﬁaba é%e SSRGS 203 it ke QS dh the axis 20X,
solidly united with the part 20, and the axis 20Y solidly united with the
frame. The component-carrier 20 can preferably pivot by 180° at least
around the axis 200, so as to turn over the component relative to a
horizontal plane whilst moving it. The axis 200 is positioned above the

" plane of the component-carrier on which is placed the component to be

turned over, in the middle of the component's thickness, so as to allow the
turning over of a component-carrier at the location B above another
component-carrier at the location C, with the nozzles of both component-
carriers being then aligned around a same vertical axis.

One dimension of the component at the location B is aligned
relative 1o the radius 31 that leads to the center of the barrel 3 passing
through the first location of the barrel. The rotation axis 200 of the
component-carrier at the location B is on the other hand parallel to the
symmetry axis 33 between two successive locations of the barrel. By turning
over the component around the axis 200, its dimension is being aligned
relative to the radius 32 passing throtugh the second location. The
displacement of the component between the position B and the position C
is thus a combination of a turning over around a horizontal axis and an
angular rotation « around the vertical axis passing through the center of
the barrel 3,
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hori zontal plane whilst nmoving it. The axis 200 is
posi ti oned above the plane of the conponent-carrier on
which is placed the conponent to be turned over, in

the m ddl e of the conponent's thickness, so as to

allow the 20 turning over of a conponent-carrier at

the | ocation B above anot her conponent-carrier at the
location C, with the nozzles of both

conmponent-carriers being then aligned around a sane
vertical axis. One dinension of the conponent at the

| ocati on aligned relative to the radi s A .
| eads o WetwinEPYGr of iBeisifadnerticArtingt Bt hrlione i
t betubited by the aurmingebvehmadtar 2¢) forkxamipoless dinechixugent rotary

et ob ASHEmEIRRPEIHe Rtlonl i o f5 AR gt M

breonieemtal woddondbessinve plaass tine tuhingevetraxid 20Byin the
JHU&r@?e&%?éfetﬁé‘a%néﬁxﬂ&%mg}ta[ﬁéi g t2*i§ ﬁ%%hggg:s Zdosezven

tel a era
feecsinmg mergedgithe hneob@rcdnues ai @tctemncnﬁrta? whose extremity is

Premi AP IR o Ot 256 RAFPAATELeDE RIRGR: e ORI A0 bRected to

oSl tion nmbi nation o a turn
dh@rcoam@%@ﬂacafmrzﬁm oaﬁtrgnaﬁq d heresaglriaParbeds @ﬁis

aaraér@gwl sé g w %édfpéhl)ﬁ'mm ﬂ?éﬁé@ 03 Rs98tdd o @t@@t@mponent-

he turnlng over of the

&85&5%%%? Q:E%ﬁ?'@n” Bt the Iocat| on 1315 actuated by the
turni ng-over notor 21, for exanple a direct current

LT B3 R BB IR T 0 AL on hving
@l \famcatscarhpohann,l thgisradsingthe @othonent-terrier (;cowardts tge force
R SR b 000
sdperimpasegdot thecathpoaeatcaeriet gt the [patiated. Thelromponent
%h tthéﬁ%dé ;?l%tceﬂ%tﬁeﬂ'\% USmp ok ZCQFH%[ a%ﬂ‘?? 1% tion C b.y

onent-carrier cat1 on
@tr@&lm{dn@ @n@a:matzsz PressuRe &naiheamerales 80&§nt&pn’f@§ﬁate

PiHheH BOWiN®d Q&£ PRFREABBWO the conponent -

We will now describe the cycle run by a component between the
locations A and D of the turntable. The component to be turned over
leaves the barrel 3 and is placed on the location A of the component-
carrier. The pneumatic circuit is controlled so as to hold the component in
place by air aspiration through the nozzle 201 of this location. Other means
for holding the component can be used within the frame of the invention,
including mechanical prehension means.

The motor 4 then makes the turntable 1 with the four compo-
nent-carriers pivot by 90° in anti-clockwise direction, so that the component
now finds itself at the start of turning over location B. The exact amplitude
of the rotation is preferably controlled by means of an angular encoder
supplying a retroaction signal to a control electronic of the motor 4. During
this raotation, the rod 202 associated to the component-carrier comes to
lodge in the slit 220 of the eccentric part 22. |
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10 carrier at the |ocation B. The rotation
of the notor drives the rod 202 in a direction having
a vertical conmponent thus raising the
conponent-carrier towards the force of the spring 203
and turning it over around the axis 200, until it is
superi nposed to the conponent-carrier at the location
C. The conponent 15 can then bé pl aced onto the
conponent-carrier at the location C by controlling the
pneumati c pressure on the nozzles 201 in appropriate

manner, be described further bel ow. W w
now desc?‘wrrrmnawraé wrihrrweéioaa dcnemeapétqr@emqt%21 that

| actabtanthelecad tix Pﬁrtt 2sd ue 'ﬂb ablse th'e“l% _ @rﬁ*@@érrtg@ 20 to the
arr el aced on

t 20.
DRHBRE 26 Tals it MROE s ar ouas heikisrado PSSR 108
camplitude of tvatrotdti@d owhesn@tohrmt)rlh@ cbhercfitm)b erméansrbf a
e .nNnozzl e

266 Bhothir 8184 athd ShANG wan il e e St ngip 21 or
ubedkeito lernd-ohéravehdetadtotsh @ herqrrenaarunn urzwetrmﬂrmgozzle 201 is
TRaSIR JPHAG Y JEATR: o NG IE ko el TR e,
;&lmudtawogelyr h?@quzlﬂ b@km‘ ke dbmyuiricom-castier katthe thecation C

£ NGB Sl e 3kt g o
|”§U|'5f ﬂ’éﬁ%ﬂblr? control l ed by nmeans of an angul ar

encoder supplying a retroaction signal to a control

el ectronic of th tor 4. During 30 this rotation
the rod A6N8RIEEPhL ré%rtrimma@veénwgﬁ@rﬁhec%ﬁmpene%ﬁ@@ls itself

bholedpe rioxzidat shé lo@R b, fH‘@pﬁgQﬁﬁtfd @si@h}rs 23ntrofled so as
At SO bR i 26l Pl TEE 0P e
tom poovgpdantiec By andrto2@ebte bhincrease the air vacuum of the nozzle
linked to the component-carrier C. It is even possible to create a slight
overpressure in the pneumatic circuit linked to the component-carrier B, so
as to push back the component. The component is then lifted from the
component-carrier B and attracted by the component-carrier C, its position
being controlled accurately.

The component-carrier B then returns to its initial location B, In a
first embodiment, it is sent to its initial location by means of the motor 21
that performs a there-and-back movement to place the component-catrier
back in its position B. This embodiment however has the disadvantage of
requiring a bidirectional motor 21 and to need inversions of its direction of
rotation, which slows down the process, In another embodiment, the spring
203 is used to bring the component-carrier back into its initial position. To
this end, the turntable 1 resumes its rotation in anti-clockwise direction
until the rod 201 disengages from the slit 220 of the eccentric part. The
spring 203 then exerts a return force to return the component-carrier to its
initial position B.

The cycle continues with the rotation of the turntable by 90° in
anti-clockwise cycle. The component thus passes from the location C to the
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| ocation B and nmake it pivot by 180 around the axis
200. Again, the anplitude of the rotation of the notor
21 is controlled by neans of a 5 second angul ar
encoder acting on the control current of the notor 21

~or thanks to end-of-travel detectors. The air vacuum

under the nozzle 201 is naintai ned during turning over
so as to hold the conponent in8place. Sinultaneously,
the nozzle 201 of the conponent-carrier at the

| ocation Cis actuated by the pneumatic systen1so as

to create a slight air vacuumor a 10 neutr
pmggl@nd) from where I’!Ataf! he wﬂaadﬁdtfh@mﬂuherﬁtwgtwgﬂ and

f+ RO I t
\Aﬂ% Focatl on % %%?1 Hr}gésgrg%ﬁgbst@tem %%oﬂ?fgl Ieeg SO

as to interrupt the air aspiration by the nozzle

l'i nked t OTHJ‘&:JrHéB%dT @Mﬁf ri%‘éWQB@Qiaoﬁélder' @smsonan@k 1.0t is of
create or bﬂg gse th alr vac un1o

| SQINER POSSIPIRtR BRGNE e sydie & terming @\ée e@@m%sfa%mnem
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RBROGimRNErs nevnpnBANSTRE Larsa o the Tasafiofih 8 gach
froeativbhe fotvaprratdbleamd enubeddvat coapiordntys sineultaneously
JROBRERE P A B locetinhdR oS EapHbutEs WhsERY A it from the
ilosation B td the badation B.bdtweerf twetrotations athie tarritable, it is
Stﬁﬂ% pto?m*) esté A &{@} SIH"(?I Quﬁy tHFeaenﬁ)cg{lghp%f%EQDﬁl]able 1

ac novenen

ca(mbm kad mn‘gvelywﬂoad BN CRIPIOTIEs b, eaq:g.rgptatson of the
P& STEHysh ﬁ%&ﬁu@@%ﬁhﬁ @éﬁéﬂe@ﬁénﬁ%n%t : 86 waah 3€ep5 one
bldlrectlona

to need |nverS| é
GormRenet siurdgagded anterthedrcation AaadRngt ﬁsurne -over

I@bﬁ?ﬁéﬁ’enﬂi@léé‘@émfcrﬁfﬂﬁ@qlo@ﬁﬂbnt[b‘e spring 203 is used
bring the conponent-carrier back into its initial

p03|t|on To this end, the turntable 1 resunes its
rotationThe mhln%bOQKWeBEedjfrmt invantiohi donhpesesoib1z01

S UG B, Bt 678 B GS5aRHIE Sy B th frame o
the icvarpiore rio - pmlvrd eetu rndn g-toaveB @l evinies ivailth podifférent Bumber of
RGP o B REN A BPe Bt A B
diestly dntorthersartoghituromng aver deeation or dlrectly unloaded from
the end of turning over location in order to reduce the number of
locations. Conversely, it is also possible to provide intermediary locations
for intermittent storage or for performing additional operations, for
example additional turning-over operations along the same axis 200 or
along another, for example orthogonal, axis. Furthermore, marking,
testing, sorting operations for example could also be performed at these

intermediary locations.

In order that the operations described here above can be
performed correctly and in order to ensure the synchronism of the different
movements, all the displacements of the barrel, of the motors 4 and 21 as
well as the air pressures in the different chambers of the pneumatic circuit
are preferably controlled by a control system, not represented, for example
a programmable numeric system of the type CNC (computerized numeric



8 location D, fromwhere it can be unl oaded fromthe
turntable 1 and transferred in turned-over position to

t he conveyor. The turntable 1 conprises 4

| ocations for conponents 1. It is of course possible

to begin a new cycle of turning over the next

conponent 5 before the first cqgonponent has left the
turntable. In a preferred emb&di nent a new conponent

is | oaded onto the [ocation A at each rotation of the
turntable and a turned-over conponent is

sinult ust unl oaded formthe | ocation D. The

cEPPEREN 95@@*&93 SHStEEL ERlY bﬁr@@&'ﬁ@“ﬁ%@g’b’i PHRrEYrEy that can be
| &%hhél"&lafhz*é@tdﬁ@ﬂdéw& fHbalghoaspipridie coniplitebldata ichrriers.
is 10 thus possible to occupy S|nultaneously three

| ocations of the turntable 1 and to | oad respectively

unl oad onig ﬂma@steilpttnoai ofeﬁe@ prr@teated)@nﬂfodth@m@w@h hare above
os It o

Thus,
BLRaT B dng b o uebte iR & PRetibdie Breifdtidr barrel,
dmdshnmmher mbﬁﬂm@&ﬂntheﬂb&n&m@ftheinmede@nﬁmummohmtethe
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iormeyerer possible within the frame of the invention
to provide turning-over devices with a different
nunber of |ocations. For exanple, the conponent to be
turned over could be | oaded directly onto the start of
turning over location or directly unloaded from 20 the
end of turning over location in order to reduce the
nunber of |ocations. Conversely, it is also possible
to provide internmediary |locations for intermttent
storage or for perform ng additional operations, for
exanpl e addi tional turning-over operations along the
same axis 200 or al ong another, for exanple
orthogonal, axis. Furthernore, marking, 25 testing,
sorting operations for exanple could al so be perforned
at these internediary | ocations. I n order
that the operations descri bed here above can be
performed correctly and in order to ensure the
synchroni smof the different novenents, all the

di spl acenents of the barrel, of the notors 4 and 21 as



30 well as the air pressures in the different chanbers
of the pneumatic circuit are preferably controlled by
a control system not represented, for exanple a
programmabl e nunmeric system of the type CNC
(conmputerized nuneric 9 control). The control system
can be programmed by a progragmthat can be
commerci alized or updated thr th appropri ate conputer
data carriers. In the description of the
preferred enbodi nent given here above by way of
exanpl e, t.he urnin -over device is associated to a
circul ar METEs however possible within the
frame of the invention to associate the turning-over
devi ce to another type of conveyor, for exanple a
| 1 near cJﬁV@?ﬂﬂ? 10 List of elenents 1Turntable
10Rot ati gn axi s of tFe turntag‘e ALoadi ng | ocati on
Strt of RAUAHPAGXVET thetwintdRleEnd of turning over
;gcation Unloadiqg | ocation 2Turni ng-over device
ConponéReding jetion
B

Start of turning over location

C End of turning over location

D Unloading location

2 Turning-over device

20 Component-carriers

200 Turning-over axis of the component-carrier

201 Nozzle

202 Rod

203 Component-carrier return spring

20X Fastening axis of the spring onto the part 20

20Y Fastening axis of the spring onto the part linked to the frame
21 Fixed motor

210 Axis of the fixed motor

22 Eccentric part

220 Slit

3 Barrel

30 Circumference linked to the barrel

31 AXis position 1 on the barrel

32 Axis position 2 on the barrel

33 Symmetry axis between location 1 and location 2

a Angle between two successive positions of the barrel

Motor of the turntable



200Tur ni ng- over axis of the conponent-carrier
201Nozzl e 202Rod 203Conponent-carrier return spring
20XFastening axis of the spring onto the part 20
20YFastening axis of the spring onto the part |inked
to the frane 21Fi xed notor 210Axis of the fixed notor
22Eccentric part 220Slit 3Barrel 30Circunference
linked to the barrel 31Axi siposidion 1 on the barrel
32Axi s position 2 on the barrel

Claims

1. Device for turning over electronic components
having:

a turntable for driving the electronic
components to be turned over in succession between the
following stationary locations: a location (A) for
loading them onto the turntable, a start of turning over
location (B), an end of turning over location (C), and a
location (D) for unloading the turntable,

a turning-over device actuated by a fixed
‘rotary motor, not linked to said turntable, for turning
over said electronic components between said start of
turning over position and the end of turning over

position.

2. The device of claim 1, wherein said fixed

locations are distinct from one another.

, 3. The device of claim 2, wherein said turning-
over device is arranged for turning over said electronic
components by 180° around a turning-over axis parallel

to said turntable.

4. The device of claim 1, having a pneumatic
device working with said turntable for holding or

repelling said electronic components.

5. The device of claim 1, having control means
arranged for making said turntable turn always in the

same direction in indexed manner around a vertical axis.

6. The device of claim 1, said fixed rotary motor

having an axis parallel to said turntable.



33Symmetry axis between location 1 and |ocation 2

aAngl e between two successive positions of the barre
4Mbt or of the turntable 110 d ains 1. Device

for turning over electronic conponents having: a
turntable for driving the el ectronic conponents to be
turned over in succession betwees the follow ng
stationary locations: a |locdgpion (A for |oading them
onto the turntable, a start of turning over |ocation
(B), an end of turning over location (C), and a

| ocayi onThd) detridenloFadingirt he, tsnd abhening-over demice

t tuated b fi :
RS e 19 ST (UTIRGBTAL FOF “E0F nt 8 0er oarg”
telredtaldrd cared uonient 5 thed weeausdi d stantngfovarnie#g s
e8RS O, ARG {1 S0l OLnbUERLRICAUCE PR ERRA by
or C alm )

e devi ce ereln sai fixed | ocati ons
sarigl diistehorotenmsonehanot hegan be jurnpd gE@rcledween
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for turning over said electronic conp nts ﬁ?lSoﬁ%%d

CHTHIRY LTF nt PR bR é&?slﬁapﬁgﬁéltpop arg

Accth®ieyi cangdnehai i ltubagbrevarppestation.devi ce
working with said turntable for holding or repelling

sai d el ectronic conponents. 5. The device of

cl ai .1, Thevidey icentadlclrweans @y rehgedifosaidkhrgssaifd

thu”}tl%iblf o agn){\@y§ai$ ERenS AR i ekl Qn aird 1iRfexRd
nmanner ar oun axi's.

same vertical plane.

9. The device of claim 8, wherein said axis of the

fixed motor and said turning-over axis merge.

10. The device of claim 7, having an eccentric part
driven by said fixed motor in rotation around said
turning-over axis and arranged for meshing in succession
with said successive component-carriers at the start of

turning over location (B).

11. The device of claim 10, wherein said eccentric
part and said component-carrier are arranged so as to be
able to slide one relative to the other along a
horizontal direction and to be solidly united one to

another along a vertical direction.

12. The device of claim 1, wherein said electronic
component is made to pivot around a vertical axis by a
non-zero angle between the start of turning over

location (B) and the end of turning over location (C).



6. The device of claim1l, said fixed rotary notor
having an axis parallel to said turntable. 12

7. The device of claim1, said turning-over device
havi ng at | east one conponent-carrier linked to said
turntable and articul ated around a turning-over axis
parallel to said turntable qu that can be actuated by
said fixed nmotor so that it “Can be turned over between
said start of turning over location (B) and said end

of turnj ng, Qe fggakhgﬂ%£§zo$éEcgfggtféﬁﬂ@ *efpbhehes

sai d é]ectron n turned-over position.
8haTh@gcﬁhﬁ(ﬁ9%%°Wﬂ%ﬂ #EePSiwherein said axis of the
fixed notapaantgsahe bUERLRGRDYecomposerr €d et hursafe
vertical h eyi-C 8,
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'g otation around sai d turning-over axis and arranged
fOP freshi ng in succession with said successive

conponent -tewmdingr over sRédseAPEtBPRLGr RPTRPIRAE PY means
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ein sai ccentric c rier
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S%bgtyo&nmechiog&ﬁ@c anhehial erRard WErthgalng over
direction. . The device of claim1l, wherein

s&PEERIRt r oni ¢ conponent is made to pivot around a
vertical amilodsirg meridelecanghéchepnpencthel 53 3R of

! Hh2LAg: A ({egoé@@féﬁ Ofb\ Bg AL thanendhiel, turning over

| ocati on Met hod for turning over
el ectroni ¢ conponents haV|ng the foll ow ng steps:
Ioad|rmgtimheﬂmgﬂﬂdunaf'&dnnmnaﬁt woelreinupaéd tyenptable
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sai e so as to ace said electronic
c@hp@ﬁéﬁm@t cempeneRt And RHINE et PTHCRIET(B),

15, The method of claim 13, wherein several
electronic components are placed simultaneously onto
several locations of said turntable.

16. The method of claim 13, wherein said turntable
is actuated by a rotary motor,
and wherein the motor of the turntable and the
turning-over motor both perform step-wise rotations in a

single direction.

17. The method of claim 13, wherein the
displacement of said electronic component during turning
over is the combination of a turning over around a



turning over said electronic conponent by nmeans of a
turni ng- over device actuated by a fixed rotary notor,
so as to place said electronic conmponent in
turned-over position onto an end of turning over

| ocation (C) distinct fromsaid start of turning over
| ocati on, unl oadi ng sai deel ectroni ¢ conponent
from an unl oadi ng | ocati on ?k% of the turntable

14. The nmethod of claim 13, wherein said turntable is

de.to ot _by 90 after turnin [0 $ha
oPEEiORFRY CorbEnE Hha S Bre rr e Laar ot agd @
15ertheakt &vtsof claim 13, wherein seve a electronic
conmponents are placed simultaneously onto severa

| ocat f |
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during turning over is the conblnatlon of a turning
over afyungygteéAgghgyygl%%ntaI axi s and an angul ar
_rotation aaround, a verti n éleél?%nlc
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nesmpSnmnthbehaeenngewmwﬂl(nnnaeauuﬁvaﬁnn¢0§ﬁﬁiﬂgof
- t%%@%o{%e&n' gcg| k&?ﬁh&tﬁ% c?q“dcﬂes ﬂa%f}ﬁ;d dareay sai d
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19. Systen#d@%%@ RITYIST device acgorging i 553 F81 1% or

dmbuhﬁgdaﬁeehe@hr gnid corpmesHcwetwednehiongl of the
CBARFEL L§CoRERECRR! BYrh O5RLE AR A Lo PR iRTIGMpBhohbe
a urni ng-over device

a@@@WéﬁngtﬁéséléWﬁ]lOCﬂbH%ﬁ%d bet ween said two

consecutive |ocations of the barrel in order to turn

over the electronic conponent s bet ween t hese two

| ocati ons.



