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Device and nmethod for turning over electronic
conponents Technical field The present invention
concerns a device for turning over electronic
conmponents. 5 During manufacture or testing,

el ectroni c conponents pass through different
processing |l ocations in succession. 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

| ocations is generally occupied by a processing 10

st at | pRyRRY HABTHEthSEF R tutAlRg VvePRseatronis compdifents

el ectronic conponents presented to it. In certain
cases, a processing station can occupy severa

lLoc tio .. The entirety of the processing stations
ﬂ@é@é&égaéﬁhd the barrel thus fornms a cycle of
successive operations, for exanple electric or
mechanic_ tests, condl .loning o

under gond NBPIEFRNANYER 8HF@“?%”@dhﬁ%ﬂ§%?8F§%PJ§§8&9
efectbevie ebmpatergxanpl e, barrels with 16 or 32

| ocations are known. The first processing station of

the cycle is generally an entry station whose role
consi st sDesikenmiaallfgctune br itesfing ¢ledreniscompanents pass
gﬁ{m?ﬁa f?erfen? 2 PrBcdsSid %‘Ebftf)ﬂ@ i 1508 ?ﬁ?ft Qgﬁeogdga’a%m lare oftgn

sp&@cbregsﬂartly 9!1a&hed?@“lph¢fw§ efmblrrah g\!hqsé Indexasbrdation
hAoGs! heacton%&ﬁ(ﬁ‘it? Rb i ﬁ%@d%oﬁ%@m@%&a@aor{ & afseEp! e

accor |ng tot characteristics nmeasured at a
previous testing station. It often happens that two

sugcessnf E;éfchl"%ﬁ’lﬂ@ést‘él |BBatibAs isgendraily ocansied hyopposidssing .

Sl aes O e.electronl c

St iamgerfoamita, PG P Rsue A et e Iphs o be ey s Spponents
pesgened ttotit |heermirk eakesha psocdssimgedtetibnicantasupygewdral

ST S e P R et B o
tiweﬁzrmsya tycle of sucsessive loperatiens, fohr¥ampipsleshticor mechanic
BRI e Sidisn  yEdetint
components conveyed on the arrel For example arrer with 16°6F 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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descri bes an advant ageous turni ng-over device because .
it occupies only a single processing station. The
turni ng over of the conponents is however caused by a
i near actuator, for exanple a pneumatic jack. Such a
jack is 5 generally slower and nore difficult to
control than an electric rotary notor, The actuator
acts on a rod whose vertical po-and-fro novenents
cause the conponents to turn over and pass from one
conmponent-carrier to another. The axis of this rod
however is the sanme as the rotation axis of the

C0rrponenpaﬁmralpwln%atz&h@/vmmwmlazsng thé?la‘méfbf)ﬂwtappllcant
carriers 1n, rotation
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behé&allyl-'sdus\lvheandrmoread|ff|bteltttorcrmedmd\xérancampi@n‘e‘rct ratary motat,
56¢ Ashiathl s b Whes i@l o het o HFERIRERK cafise the
tdre pooRNEyr fUrH\ET a paﬂsyfrpnfsem@ kenigoneamnd-capdesdtaoanother.
ﬂ".«? agfé cﬂ" 1{?&95 r%voeﬁom}%%} &?{H'essa?ﬁf g ltB{e %Fa%ﬁﬁ[}a)h?@? thde
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S o Ao 41 e, 1
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tPtr@haewt é)l’t?erﬂbﬁpfars@ m&/en@@mmit@hta vy Highmokdsioh by means
armitiurn 0 urn
Shhplh i thaibtrsers kit hie RERGHENLH Brasig s infia
lepptish] it iankedssaml to serdermfturhingsongoogeratidns in hldden time
SEHEH BrevPrab R @%55%%@'3%“2? fedd bl e tEKE over
dhevice brdearhngieateTbeamting goeed bathe snaveya: %ls el uibem is
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actuati ng must
mm@ethetl@ardelrfé@ﬂpsﬁa%ve rotation twice at each cycl e
so that it |s difficult to achieve very high speeds.

Furt her nor e, e. msSS.ro atln wth the arm.is
gr eat . ﬁhﬁg,&f) ’éf%reé"“ttﬁi‘étﬁe URBHARAT Tt%“lh@r?% %{%

whithdpefcedsa pasheasidn elemenpdesighbddo grasp the electronic
component and to hold it whilst the arm turns by 180° to turn over the

component, However, making this prehension element, opposite a lateral
side of the component, is delicate.

US-B 1-6,468,023 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 inproved over the prior art devices. Another aim
IS to propose a turning over device capable of 5
turning over electronic conponents between two
successive processing stations of a conveyor or of a
rotating barrel. According togthe invention, these
ainms are achi eved by nmeans of a device for turning
over el ectronic conponents having: a turntable for
driving the el ectronic conponents to be turned over

10 in S“er‘?eséi'rﬁﬁf Qﬁé%ﬁ?féﬁthﬁvéﬁ’ﬂléﬁw ﬂﬁjsscb%ﬁo@%@é ¥ device for

| ocati ons: l'ocati o gi them Qﬁe
ttUFRNEP\Er eie@f%'ﬂlﬁ compenetagd @w m%e&% 8Ner BHAr aft
tdehidddg over location, and a location for unloading
the turntable, a t ur ni ng- over device actuated by a
fixed rotary nmotor, not linked to said turntable, for

turning w?‘théaaaﬁntislﬁfpr s@&ﬂmm@mhsr HeVmeeapableobf
15 start of turni.ng ove sition a

trnag et slestbane tompontas betiel it difBlroresing
@faw@msﬂ@f@ﬁbMveyﬁramyofrm)rote&mg bhaireh it is furtherm)re
possi ble to make to turn in a single direction during

the entire turning over cycle. In one enbodi ment, the
mot or  dr Aviorglingéo therinvertien,dhesy sims are arievesd byapgans of

'%ch&ﬁﬁé ﬁ& %hirﬁja@é}eelétﬁkhmdp&H&ﬁl{swq;ﬁ}?,@ot or

back- ar’twlﬂ’@tﬂﬁ fomdwmmmm elerirgnicgaippenentsds hamturnge over

¢ @EUe@QSn‘Het%Eﬁrﬁte'Mo‘mhﬁ ts@éﬂ"b:ﬁ‘&‘y I@!@t‘ on8ttibchtiomfor
ﬁhe turntabl e a

di
Rling ihaments s BETABIE é‘ﬁl ft Surhing AVRrZeRot: 7 end of
Reriiaticer IGERIE, 201 HYodatarh fig GMGadtrtgiﬂ’mewrntable

descri t| an illustrated

B B il B e By P Bera KR lked to
shidvieirntdhle, fo? tarmiagt o\r ssidlielectraniotompenentnbelyvesresaid
davt 6f ‘tufhmg 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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" 'The turning-over device of the invention is

represented in figures 1 and 2; only the conponents
necessary for understanding the turning-over nethod
have been illustrated. The turning-over device is
designed to work together with a conveyor that brings
a series of conponents into a first 5 position, for
exanple with the | eads downwagds, and retrieves them
in turned-over position, for exanple with the | eads
upwards. In this preferred exanple, the conveyor is
constituted by a rotating barrel 3 with a vertica

axis of th(thnﬂﬂgyo@ér dhe\ged af tfm)m\feﬂﬂo@flsfré]@fd@emd@mrfywres
30|$ esent e di agr anmati ¢
i25
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drieHhsriuhBa oyl hrbonoged sFuBL 8f FoBhanty G i
tpr?rsgurmt Her ertmpde vith epe baedistdavenwands, ans!utecteemsd‘hem m
SR SO AR b e
eiatripe;i theartriveyion isougpistisutesbys acotating barteb davitb mevastical
tg\gg @g\&éﬁh ﬁ%lyyﬁear‘gé\?% R%%Sn %‘?r’fﬂ@ p‘hér? 3*9‘?5 fé5raséhted
dirgraimnatisal |)pITé1@d@Bf©ﬁ|t@FﬁPﬂ$stftorl%@Htﬁ 6116 of %ﬁ pergheral

?’%ﬁtﬁr&m \}vh‘?%h fH@EFé’crégklﬂ s@é‘ﬁ’énsd% slaced "Thdbarrel's rotation

HROVEIET S AreineTasABI sséewen%mﬁé{ﬂﬁ%{)]{%‘i?eb%focessed pass

et lonedlot®tion 14 difcthepyaantie sepdanddiuctun rnfuaedsivn

el FORe AP el b BB 8 red

ever between the locations B and C and unl oaded from
the turntable 1 at the location D, where it joins a
second | ocation of the barrel 3. The reference 31 on
figure 1Thentliredin g oveh deviggi afsthefinvestion OSEUPISS AMOoTCERsSive

Fértagﬁ‘?\s k&?rthﬁ 'barfé?@ "“Pﬂ%reﬂeé‘ﬂ?Sn@ &%ﬁ&%&sqerﬂ@ﬂﬁﬂba over are

are extract ferenc ?
ﬁrst ocation

gvirpeteddiierm Wz bmre} aaa fsiocetian ?é@oﬁ%'@ceg SEPi%
aher ﬁ}etthuﬁnmqr@mﬂﬁe fWoWﬁdefnﬁ@mlntﬁMs badtodiment, the

L o el BB 08t Fhfner by the
eleafienitor 3chn’ad>(arﬁple2£da’ed heareptatdton oA af steppinigemotor),
BRLL 8 o35 138G R eHRR 10O e IEBRfoNs A-B-C-D. The component
is turned over between the locations B and € and unloaded from the
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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not represented. The positioning neans as well as the
shape of the conponent-carrier work together so that
the position of the conponent on the
conponent-carrier is determned with precision, and in
reproduci ble 5 manner, from one conponent to anot her.
The conponent-carrier 20 is provided with a nozzle
201, connected to a pneumaticgchannel, not

represented, that allows air to be aspirated or
insufflated in order to hold the conponent in place
or on the contrary to push it back. In one 5

3] wmsm n dliecHBUABAL fo Bhbehe mﬁle%‘én?édr?é’)ﬁ _@rfbAbb e

neutral gener at e
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unati c anne bl
Bhe rompanantjn@ass BHONANCAMGTYE PURD s PaCk-diEifai n

CPIBEGIEShtt thd PAeaRRRNEirclii 4186 allbsvsiditablotaeuttll fbiat” to
arrler 20 is articul a

nponent - €
D SRR ABL eSS 18 SIS EHOh B DBAPAEC pPsegPirated:
28fménd Rinablesd0%e passdirketly o fthigureeiteal pdiot. dhet preeumatic

nt -.car g in_the
SBaRaRoRr <A Epmpeiser A Frcy ety aGresteRRitE AliBlying the
P3zlestd mmaid dogineetad tdn&haxhanﬂ@bdurua@llﬁsdbyahwm ed
with the part 20, and the axis 20Y solidly united with
the 15 frame. The conponent-carrier 20 can preferably '
pi vot byTheﬁomdmtcaraﬁbaﬁ(ﬂS articulated aroonddbedyrpigig-over

E?ﬂ@ﬂaa‘}éﬁél o REIROSSH p'lﬁﬂeaioof g iy 2borvigen  figure 2,

st
BobiectheomppaRat-Girier 20 By i s ARy HoT oAl Resitian
m@wtea hﬁ fwm?ﬂidhz OTkesprini 20d iowatsedibetiveenninddhds 20X,
SO .a

f@lacﬁﬂw Witdy the Bait2Sh &R the Pfiagd ‘ééc’f‘ﬂ@ ‘1‘%@%‘? “ﬁﬂ“ He
MQ H@tdkﬁpongng’?mﬁmzme&n pemfeaablyrmvcbtobyaﬂ Bohaeast
tauthd e ALE 200 smas 36 dlng BURP PR GomBhenE [ st 18 -
Homznatadrpla!ﬁe whdlst ompdngrit. e ameznamwﬁoaed@bove the

r&&‘fﬂtqé ?(#]rﬁbgﬁgn{ Qaﬁﬁ@r 6@%% gs]pﬁab@& tﬁ@%@ﬁgﬁdﬁeﬁﬁ% be

firs

turmtd @verpin theemiddiecof hm@omepaf:‘nbﬁ té%lggeﬁéoéo 8s te gllow the
E\W %%f Sﬁércb?ﬁp&‘ieﬁ@@aﬂr@?%&'tﬁé |EcdtforPB dbtfedditdher

ara
component-camer at ‘c&we 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 to 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 through 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 a around the vertical axis passing through the center of

the barrel 3,
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symetry axis 33 between two successive | ocations of
the barrel. By turning over the conponent around the
axis 200, its dinension is being aligned relative to
the radi us 32 passing through the second | ocation. The
30 di spl acenent of the conponent between the position
B and the position C is thus a conbination of a
turning over around a horizongal axis and an angul ar
rotation ez around the vertical axis passing through
the center of the barrel 3. 6 The turning over of
the conponent-carrier at the |ocation B is actuated by

the tur nh“ﬁete)/rﬂhgofwe?rof&ﬂae oPhipsra@nidfriar di *tleélocatlon Bis

current rotar or a st

aStuated PShe TG Ve hmatat aﬁpﬁar Samplgd %ﬂ‘ffaquré%t rotary
irfofdrorsase pliragp tctertTiee twamadwmy,e.n o ofithe 206tor| 21 ;s he
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@lﬁmfﬂtédcpréﬁér?e&%n’vﬁﬁtﬂmeﬂwt tiearkiy 2118 amud the abdsl ZQDtBIvea
Bkt 2aree . ThamoRieuied sl B Rftqlerk 22 il eremit i
Previeledemithiacsiip@20 m‘c cantraceive arhenizgedas md\QOB conpe¢ted to
gﬁ% %oﬂpt 2}9&\? %gm%r %{) ﬁﬁggﬁ?ﬂéﬁﬁg{eﬁ&lc@ﬁtﬁ? Bﬂﬁnﬂ‘fs thisd
driangedt soeas tedmash anty TWith the tobA0R avsarated tocine amponent-
Eﬁﬁ&g@ﬁ%e |5§%{§% @l sing the component-carrier towards
the e

orce spring 203 and turning it over
around the axis 200, until it is superinposed to the

corrponen“rh@%fatwn 8t tHé‘ﬁldt@ﬁ@HV@@tﬁé rJﬁQOQGﬁMC@ﬁtaorilﬁavmg
can th n be Iace%taonto conponent carrier a

Fosticg roBmAnete diviaing thag oS e cefipedtihe force
bhieheezahg2030hd turapiy Mpsvertaroundriheraxia20®iuntilbieis

d bed f bel
GRAMBERE S b S GBS bt e PRAISBIEE] S Sorpgnent
Ebnnfth@dn betplacechohto tﬁmeomqmm@warmer alethaulosationeby 20
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IC clrcuit

maﬁtnem aewilkbe gleseriberbfurtbpe éb?ﬁ%onent in place by
air aspiration through the nozzle 201 of this

t ocation
We Wnl now c?escrlbe 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-
carriet. 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 rotation, the rod 202 associated to the component-carrier comes to
lodge in the slit 220 of the eccentric part 22.
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for holding the conmponent can be used within the frane
of the invention, including nechanical prehension
nmeans. 25 The notor 4 then makes the turntable 1 with
the four compo- nent-carriers pivot by 90 in

anti-cl ockw se direction, so that the conponent now
finds itself at the start of turning over |ocation B
The exact anplitude of the retation is preferably
control |l ed by nmeans of an angul ar encoder supplying a
retroaction signal to a control electronic of the
nmotor 4. During 30 this rotation, the rod 202

associ at ?gggerrguhg SRIRORIN p éﬁbh‘n@&l JRREnt Bf al REES 3 Nthat

the slit he eccentrlc eturnlng
eetiates thmﬁcqmmaﬁbaz waﬁé@ﬁglsgftha CRBIRANENE- ftaﬁ%\f-‘f 20 to the
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arugituge ofghefotarian aeharatosas 'SA@QFW”aepﬂév feans of a
§é@tnd .’idlﬁlgtélﬁf‘ eh'&@dépé@t‘im@Bthetd@ﬁgfﬂlmrre?ﬁ dethedmo’cor 21 or
ontroll e ecaon a ode
B it ooRT 4 - LEOIR SRRy TR 01 Vo e 306 gpezle 201 is
hientasineo demthepturhimy elerdet actohsld fecamponantimplace.

g@g& ﬁgr&écﬁsl){ %%h?odzzz?%gbi 8&%@%\ géﬁ'l&ﬁwde&q%@éﬂgr LY RRation ¢

Bi anttis teakloy the pnebimatizysten2d astto icheate a slight air vacuum or a

ﬁg é ‘?'%[‘I‘Iel‘ at the location C is actuated by
e pn

IC systemso as to create a slight air
vacuumor a 10 neutral pressure. At the end of the

turni ng ,Qt/ﬁ{e eHB‘%ﬁ th@QuFrﬂﬁBWt whieRd$el Jo?ﬁﬂ)cﬁnetﬂb@Nés itself

the nozzle ocatl on eumati c

ste
2lPve He eazgé aéstﬁe lpgation &r ¥ L&)PH@HEW&MSV&T@& } rEFP'L%F’ $0 as

tmteaupl Qhéldﬁkﬁsﬁllﬁmldrhﬁy thves ﬁ%dzlt@vlﬁ’(ked to the tumed -over
onen at e

Qpégnggp@g# c.?rﬁherr{ﬁﬁ\%étolgepqu%wqrga%%@e &iF Va3 m ohfethe nozzle
leakoqubteethe campiosvenCcattier G. leveevarossisittle tbareatead dight

tf\llérgﬁéssgpe\n’g{oﬁfgeeﬁﬁggﬁa:t@rc Héﬁltqnﬁcléa@']lg‘&ﬂt@qecéérﬁﬁgheb{ ?%ﬁ%r B, so
asoteppusmbackTHee camponent. Tine carsponent esothtendmtedmérom the
sggﬁgsn&w Cé%"f‘irerr'Beén%a?f?gc@wtfgﬁﬂ{@é’orﬁgoh@ﬁt carrier G, its position

onent-carrier C, tion belng control
kalpdcensna)lecraccppat e&)brrponent carrier B then ret urns to
|tS|n|t|aI | ocation B. In a

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-carrier
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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first enbodinment, it is sent to its initial |location
by neans of the notor 21 that perforns a

t her e- and- back novenent to place the conponent-carrier
back in its position B. This enbodi nent however has
the di sadvantage of requiring a bidirectional notor
21 and to need inversions of its direction of 25
rotation, which slows down thg process. In another
enbodi nent, the spring 203 i$ used to bring the
conponent-carrier back into its initial position. To
this end, the turntable 1 resunes its rotation in

ntl-cl ckw se direct ' S

ApeianE” G4t whe/eCF R e bkt lIfolthe QlnfaiE TaRee
Etealstfh!&edemeutmcaowet positibortoetheccanyeion t he
conponent-carrier toits 30 initial position B. The
cycle continues with the rotation of the turntable b%xgof
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respec I vel y .unl oad one conponent at
sautparerdts naded trae thrla@rion DThus, no position of
the barrel remains enpty: at each step, one conmponent
i s unl oaded onto the I Catlcgn A .and

t ur ned- oVa® tURHRERNSS dEVES %WFHﬁPB ?n%'ésaetslf%r
lécc@@ﬁvé (Bcaitiogrs OV €8, Cland € [ofs Hdveevarveossibde withiprthedsame of

iR &S B i R RBr/Yy iyices ity fiffertits number of
lnswuam Eweumgptwehe «tempmenmorbeawnedeqwtcomﬁrb@r‘oaded
8|recﬂy onto the start of turning over location or directly unloaded from
the end of turning over location in order to reduce the number of
focations. 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



| ocati ons. For exanple, the conponent to be turned
over could be loaded 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 internediary locations for intermttent
storage or for perform ng addigtional operations, for
exanpl e addi ti onal turning-over operations along the
same axis 200 or along another, for exanple
orthogonal , axis. Furthernore, marking, 25 testing,

Sﬁ&ﬁ&h&g THREEH NG sfeh cﬁﬁ%@?@amnqe@bgca ;bs%gfiﬁm‘@fmdn be

I nt er e oca I n order tha
am@er@a&qub@é deéﬁ%m@tmr@&ﬁ‘aﬁ% CORRYLBE ﬂéﬁ? carriefs.

correctly and in order to ensure the synchronlsn1of
t he dlfferent noyenen

f t
bar rel, & thedepgintien @?m pzqfteggeﬁen\%aqp imgh phveeo “above
yfcﬁ%xlaﬁxﬁléet% fu‘rm bvehdeties & motlbeecbtmumm:utar barrel.

§ e Ybe B e CURRBLERE A ShEnfiBbRmasizts the

rtumirnlg%\&y&i@mao shetHertypENE coaueyoert, dof example@finear
control). The control system can be progranmed by a
§P8§F£W§that can be commercialized or updated through
appropriate conputer data carriers. In the description
of the preferred enbodi nent given here above by way K
of exanple, the turning-over device is associated to a
circular barrel. 5 It is however possible within the
frame of the invention to associate the turning-over
device to another type of conveyor, for exanple a
i near conveyor. 10 List of elements 1 Turntable 10
Rotation axis of the turntable A Loading |ocation B
Start of turning over |ocation



C End of turning over location D Unloading |ocation 2
Tur ni ng- over device 20 Conponent-carriers 200
Turni ng-over axis of the conponent-carrier 201 Nozzle
202 Rod 203 Conmponent-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 nptor 21QQAxis of the fixed notor
22. Eccentric part 220 Slit 3 Barrel 30 G rcunference
linked to the barrel 31 Axis position 1 on the barre
32 Axis position 2 on the barrel 33 Synmetry axis
bet ween |iocaf eimdnt@nd | ocation 2 a Angle between two
successive positions of the barrel 4 Mtor of the
turntable 11 Cdains 1. Device for turning over
Iectronf nt onents having: a turntable (1) for
riving the electronic conponents to be turned over

hb SUCCWagi'&ngé%{ié"@?ﬂné Rerftableowi ng stationary

| ocati ons: ocation (A) for |loading themonto the
jaur nt abl|@adingiddatio turning over location (B), an
end of turning over location (C), and a | ocation (D)

Bor  unlqaagi g¥otUrAmg oveér ldkhdona turni ng-over device
(2) actuated by a fixed rotary notor (21),

C End of turning over location

D Unloading location

2 Turning-over device

20 Component-carriers

200 Turning-over axis of the compeonent-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 Barref

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

4 Motor of the turntable
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not linked to said turntable, for turning over said

el ectronic conponents 10 between said start of
turning over position and the end of turning over
position. 2. The device of claim1l, wherein said fixed
| ocations are distinct fromone another. 3. The
device of one of the clains 1 to 2, wherein said

turni ng-over 15 device is arthnged for turning over
said el ectronic conponents by 180 around a

turni ng-over axis parallel to said turntable (200). 4.
The device of one of the clains 1 to 3, having a
pneumati ¢ devi ce working wCldinmai d turntable (1) for
hol ding or repelling said electronic conmponents. 20
5. The device of one of the clains 1 to 4, having

tral ' ' 1
Corn a1 areviee RraBBRRg oty IRt de SR Rlat
around a wdurntadle 4Kifor dsivininehel elactroni¢ componknthie be
g S%S}  SacPRich petELeh thaF GRS sigtiotlark R atbrira
decatéen 6A) tardoadinatham ainke thettyristabie aistent of Hynseever
1BEUSEn (B28h bt Wi Py RRERRRAT). ] B el for
Ui ppdigoshe tugrtable200) parallel to said turntable and
that can Beupsihgadre devic2y atiuered Bt #fixed kdtH9 b@ir (21),

an- be tur tween sai

it ned qv 2 e .d start of

Pk ipeis St Ble. Th ARG ava” sl St RERASNS

betakeanald3tarnobtuleing ovet positivheared s dndlafturmingover

conponent in turned- over position. 8 The device of
7, wherein said axis of the fixed notor (210)

5 and said turning-over axis (200) are in the sane

vertigal 9, Vi EOLS, i i
oo 57 PAERBE ol TP el Sl B RSt
#dre qreootferge, 10. The device of one of the clains
7 to 9, having an eccentric part (22) driven by said
fixed not 21) i taf| d saidt | ng-

' Xe 3.rm Pge Sﬂea"l)ce Iorfl ornoe g ‘éhoenclg{rr?su 7 tosflw erein sald ta\r/r?i?\g-over
device is arranged for turning over said electronic components by 180°

around a turning-over axis parallel to said turntable (200).

4. The device of one of the claims 1 to 3, having a pheumatic
device working with said turntable (1) for holding or repelling said
electronic components.

5.  The device of one of the claims 1 to 4, having control means
arranged for making said turntable (1) turn always in the same direction in
indexed manner around a vertical axis.

6. The device of one of the claims 1 to 5, said fixed rotary motor
(21) having an axis (210) parallel to said turntable,

7. The device of one of the claims 1 to 6, said turning-over device
having at least one component-carrier (20) linked to said turntable (1) and
articulated around a turning-over axis (200) parallel to said turntable and
that can be actuated by said fixed motor (21) so that it can be turned over
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10 axis (200) and arranged for meshing in succession
Wi th said successive conponent-carriers (20) at the
start of turning over location (B). 11. The device of
clai m 10, wherein said eccentric part (22) and said
conmponent-carrier (20) are arranged so as to be able
to slide one relative to the other along a horizontal
direction and to be solidly uRited one to 15 anot her
along a vertical direction. 12. The device of one of
the clains 1 to 11, wherein said electronic conponent
is made to pivot around a vertical axis by a non-zero
adedheeh 3)d sthet serrnime osérldcatibnt(By ahdgaitlend lodcatriing over

and the e r, l.ocati .
s Qs oaner fuplirerhare S pesra s e tighed-
bler pbsitioow ng steps: [ oading the el ectronic conponent
to be turned over onto a first |ocation (A) of a
turntable (1), rotating said turntable (1% So as to
pl ace.sai thededte ofictaimsy, vdmreitestidsaxisosthe tixed motor (210)

QgttPrY\ﬁ{ E%taékl '@é(ﬁ)are lHr’tH ROVt g |5’Iane
a3 R M Rloso0ERk Tt B B

rofi c ur ni ng-
device (2) act uated by a flxed rotary nDtor (21) SO

as 1@ pl agfe J&lite of REHT O Re BRSNS bF tﬁé“ﬁ'il@@h%@r (210)

positi'on onto an end of turning over | ocation
@nétsawc&ummgrpg%r W'é(%ﬂq PBerdQr ni ng over | ocati on 13
unl oadi ng sai d el ectroni c conponent from an unl oadi ng

I f

ol ai 03 ThAAess o and dulmday 1193, baieca s%spRippart

©v) Ql@lvéﬁtWSaﬁd“fﬂXEdgﬂOV@T(ZOf |rsicbwtre:|rmrtdlmd said d:mpnngniver
ar e

ARG Aifngq 35! ARSPIRY irliserRforM Blrf5oig suodssioe

conponent-caraiees (203 @ dheistartt tefrteouisigyovettlocatior (B)

| ocations of said turntable (1). 16. The net hod of

one of the clainms 1310 15, wherein said
11. The device of claim 10, wherein said eccentric part (22) and said

component-carrier (20) 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 one of the claims 1 to 11, 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).

13. Method for turning over electronic components having the

following steps:
loading the electronic component to be turned over onto a first

location (A) of a turntable (1),

rotating said turntable (1) so as to place said electronic
component at a start of turning over location (B),

turning over said electronic component by means of a turning-
over device (2) actuated by a fixed rotary motor (21), so as to place said
electronic component in turned-over position onto an end of turning over
location (C) distinct from said start of turning over location,
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10 turntable is actuated by a rotary notor (4), and
wherein the notor of the turntable and the

turni ng-over notor both perform step-wi se rotations
in a single direction. 17. The nmethod of one of the
clainms 11 to 16, wherein the displacenent of said

el ectroni c conponent during turning over is the 15
conbi nation of a turning overlaround a horizontal axis
and an angular rotation a around a vertical axis. 18.
The nmet hod of one of the clains 11 to 17, wherein said
fixed rotary notor (4) neshes with the

conponent unboadieg s6zDgleafroséd corpanendfron @nnimgading

gg%&%@mf?aﬁﬁqgf%%ﬁﬁl%gﬁzge?h]:arIothf:irdhas pi voted. 19.

System conprising: a rotating barrel (3) for driving

an el egt ropj : tid

P oce L g nirip SuEERNSFDaim 15, WARDEREAANT INTRBRPE\S Hade to
rovat bn§0haftestuang ovsr fsaichelsgtronis caappaent and before its
Qﬁﬁ@%&h@g to one of the clains 1 to 12, nounted

bet ween~sai d two consecutive |ocations of the barre

in order to turn over the el ectronic conponents

bet veeq) tigs endthod Gané @fghe claims 13 or 14, wherein several
electronic components are placed simultaneously onto several locations of
said turntable (1). '

16. The method of one of the claims 13 1o 15, wherein said

turntable is actuated by a rotary motor (4),
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 one of the claims 11 to 16, wherein the
displacement of said electranic component during turning ovet is the
combination of a turning over around a horizontal axis and an angular
rotation « around a vertical axis.

18. The method of one of the claims 11 to 17, wherein said fixed
rotary motor (4) meshes with the component-carrier (20) of said start of
turning over location (B) and is unmeshed from said component-carrier
once the latter has pivoted.

19. System comprising:

a rotating barrel (3) for driving an electronic component
between several consecutive processing locations on a periphery (30) of the
rotating barrel (3),

a turning-over device according to one of the claims 1 to 12,
mounted between said two consecutive locations of the barrel in order to
turn over the electronic components between these two locations.



