1 Ismeca-9-PCT-SG V. 1.0 Method for adjusting barrel supports and barrel

~ The present invention concerns a nmethod for adjusting the supports for
conponent - hol ders of a barrel for conveyors of electronic conponents, as

well as a barrel for executing the nethod. During their manufacture, their

- conditioning or before being 5 integrated onto a printed circuit,

el ectroni c conponents generally undergo 1a series of operlatscehBCT-5Gof 1.0

exanple electric tests, along a production line that is often entirely

automat ed. The el ectronic conponents are thus transferred from one

processing station t other by.a conyeyor, which can ,be for exanple
linear or circular. %ﬁﬁ%ﬂfqlép&jgstmg rel supppsts.andBattel; ( cul ar
conveyor, around which several regularly spaced | ocations for processing

stations are defined. Each of these locations is generally occupied by a
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stations plQcaRCRERinas Wedl a5 Parrel fausxeating theymetbosk successive
operations, for exanple electric or nechanical tests, conditioning

operations etc., tqo.which the el ectroni conpopent s conveyed on the barrel
are subj ected. The Y719 theis fadayigstu éhf"ﬁrfo 'Y‘ﬂ@'%'@!’éef{%redéﬁgﬂally an
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h
with suppsPhds i esmpBielinedPderUlageneral |y bushings 4, into which are
i nserted the conponent-holders 5 serving to renove or receive the

el ectropy ¢ component Baf‘rre?f?tthréeceq{t}c'gieerlgrrﬁte 'S Caea§ciqur gcgr?\t/éy%rllf?ér&?nc?o' d them
which several regularly spaced locations for processing stations are defined.
Each of these locations is generally occupied by a processing station

effecting one or several operations on the electronic components that are
presented to it. In certain cases, one processing station can occupy several

15 locations. The entire set of processing stations placed around the barrel
thus forms a cycle of successive operations, for example electric or
mechanical tests, conditioning operations etc., to which the electronic
components conveyed on the barrel are subjected. The first processing
station of the cycle is generally an entry station whose function consists

20 essentially in bringing the electronic components, from a storage tank or
from another conveyor, onto the barrel. The cycle can comprise one or
several exit stations, thus allowing the components to be removed at
various stages of the cycle, for example according to characteristics
measured on a previous testing station,

25 With reference to figures 1 and 2, the barrel 9 is equipped with
supports for component-holders, generally bushings 4, into which are
inserted the component-holders 5 serving to remove or receive the
electronic components from the different processing stations, to hold them
during the barrels’ movement and, if necessary, to present them to the

30 following processing station. The bushings 4 are regularly spread on the



during the barrels' novenent and, if necessary, to present themto the 30

. following processing station. The bushings 4 are regularly spread on the 2
| sneca-9-PCT-SG V. 1.0 barrel 9, on a circle close to its periphery, along
a disposition corresponding to that of the |ocations defined around the

" barrel 9. During a 3600 rotation around its center, the barrel 9 thus has
a finite nunber of steps at which each %ushing 4 finds stE&ﬂP6B§68ﬁpe a
location for a processing station. The 5 barrel 9 and the processing
stations are generally united onto a sane base plate 1, thus ensuring that
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are repgated, the conveyor thus t sferring successively each conponent
from ont’ prideRREING PRI Qasnti€Pnext, until all the conmponents to be
processed have undergone a cycle of operations. In nost cases, the barrel's

el cetroni ¢ componelSSrhFBIFoHORAEtaV M &SP BRgear BoliRe for
possi bl e, fioserdadimpitkeimsuppoitsal takgr aspiceivesiisd enmpohent elkantlen pheicers, or
recept acl eg,BRLQINGs&Rid Epposite. The barrel’s position is then indexed by one
step. During the barrel’s movement, the components taken by the
15 component-holders 5 are held by the latter onto the barrel 9. After the
barrel’s position has been indexed, each component-holder 5 arrives
opposite the following location, which is generally equipped with the next
processing station of the cycle. The component is then made available to
the processing station that effects the operation for which it was designed.
20 During the processing stage, the barrel is generally immobilized. The steps
described here above are repeated, the conveyor thus transferring
successively each component from one processing station to the next, until
all the components to be processed have undergone a cycle of operations.

In most cases, the barrel’s component-holders 5 comprise a

25 nozzle 51 taking and holding the electronic components through air-
vacuum. Other systems are however possible, for example mechanical
grasping systems, for example pincers, or receptacles onto which the
components are placed by each processing station and from which they are
taken by the following processing station. Whatever the type of chosen

30 component-holder, they are installed onto the barrel 9 after the latter has
been completely manufactured, generally on component-holder supports,
for example bushings 4, themselves fastened to the barrel 9 in adapted



conponents are placed by each processing station and fromwhich they are
taken by the foll ow ng processing station. Whatever the type of chosen 30

" conponent -hol der, they are installed onto the barrel 9 after the latter has
been conpl etely manufactured, generally on conponent-hol der supports, for
- exanpl e bushings 4, thenselves fastened to the barrel 9 in adapted 3

| smeca-9-PCT-SG V. 1.0 profiles 91. In ndst of the prior lsmeca-8yetss 1.0t he
bushings are driven into holes made at the barrel's periphery. In the
exanple illustrated by figures 1 and 2, the conponent- holders 5 have an

el ongated cyl indr| ar that is inserted ipto the 5 cporrespondi ng
bushi'ng 4. RETES el P85t aEthe, SEiariagh sereriset Rpgmeae 2T oben BR8 o)
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the conponent-holder 5 in the axis of the bushing 4 is adjusted so that
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around the cylindrical part 50 of the component-holder 5. The bushing 4,

15 the component-holder 5, its blocking elements 7, 71 and their interaction
with the profiles of the barrels 91 and 92 are detailed here above by way of
example. Conveyors of electronic components can rely on highly diverse

mechanisms for fastening the component-holders to the barrel 9.

The continuous evolution of the technology in the field of semi-
20 conductors leads to a general reduction of the electronic components’ size,
thus requiring a higher accuracy of the systems for processing these
components, as well as a miniaturization of the handling elements of these
systems.

In the case of a barrel, this implies, beyond an accurate control of
25 the step by step movements of the barrel and a reduction, for example, of
the size of the component-holders' nozzles, an always greater accuracy in
the manufacture of the different parts of the system and in the adjusting
of their relative positions.

fn the prior art systems, the profiles designed to receive the
30 component-holder supports, for example the holes into which the bushings
will be driven, are made during the barrel’s manufacture. On the accuracy



25 the step by step novenents of the barrel and a reduction, for exanple,

. of the size of the conponent-hol ders' nozzles, an always greater accuracy
in the manufacture of the different parts of the systemand in the
adjusting of their relative positions. In the prior art systens, the

" profiles designed to receive the 30 conponent-hol der supports, for exanple
the holes into which the bushings will %e driven, are nmddecduPqH§Vt he
barrel's nmanufacture. On the accuracy 4 Isneca-9-PCF-SG V. 1.0 of their
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comput at | oP SRR E2ENER T GareleBPdiohat the total error in the
bushi ngs' position relative to the | ocations of the processing stations is

15 equal to the addjt; r eack tm:nﬁf i assenbl y
stage, that is the%yrdr]girqsy%erbH%Sggr#g%rﬁglea%&an t eﬁﬁ%ﬁgh@?gﬁ% of the

profi| e dessenely accuragkilndeedea sligiporrgar iméhe sentarppd of shebarral cahe

barrel’s naaydastdhsiderslehheturabidsia theHRIiaEing of {1fe BOSIRGs 04hd he base
pl ate, the he barrel onto t e, the error

Ph50" ¢ ho- A a8 tBRSOTIPERETC BRI E HoN it Hee Bosass aaFtaHaNG KBWn 1 he
posi ti oni ngroswt corhpeataptioh inhethdekitgack in partoday ¢hat thdtotahermprig.theuch a
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15 equal to the addition of the errors at each manufacturing or assembly
stage, that is the error in the centering and in the dimensions of the
profiles designed to receive the component-holder supports during the
barrel’s manufacture, the error in the centering of the engine on the base
plate, the error in the centering of the barrel onto the engine, the error in
20 the dimensions of the component-holder support and the error in the
positioning onto the profile designed to receive it. Furthermore, such a
system does not allow the correction of an error on the location or the
dimensions of a single profile that might have occurred for example during
the barrel’s manufacture.

25 One aim of the invention is thus to propose an adjustment
method allowing a significant increase in the aligning accuracy of the
barrel’'s component-holders relative to the processing stations.

This aim is achieved by a method and a barrel having the
characteristics of the corresponding independent claim, variant
30 embodiments being described by the dependent claims.



di rensions of a single profile that m ght have occurred for exanple during

. the barrel's manufacture. 25 One aimof the invention is thus to propose an

adjustnment nethod allowing a significant increase in the aligning accuracy
of the barrel's conponent-holders relative to the processing stations.

" This aimis achieved by a nethod and a barrel having the characteristics
of the corresponding i ndependent claim ¥ariant 30 enmbodilites-SPHeGNg 10
descri bed by the dependent clainms. 5 Isnmeca-9-PCT-SG V. 1.0 In particular,
this aimis achieved by a nethod for adjusting the position of the

supports for conponent-hal ders .on. a.barr.el ai d h copprising: 1)

adj usting the positl'dif" 'Fu%'rc gHadt 9%'Fagﬁiyﬁﬂg§%°§gf°ﬂ' Ju%'%?ﬁ%l in a
ref erence poitionmf the sbippoitsip rtdoen sompeor-holders binsa pasriel,i saind nidtboar esent

i nvention vgfréorhp,qgn etter understood with the aid of the description of a
preferred enmbodi merf given by way of exanmple, illustrated by the figures 1
to 5. 10 Fig. 1,N@adivstigthe gosdioreaf ajcompenenieboldeatisuppioat ondheeyi ng

system ZOrgHr8l it Peferen& pofitidn, 2, previously detailed, illustrates an
exanpl e of conp t holder. Fig. 3 shows a. barrel and its position
relative to theozgiﬂf’gflﬁgitﬁ‘ﬁ SUP?%HHE%&‘E RESEPR-n a preferred enbodi ment of
the invention. Fig. 4 shows the calibrating station used in a preferred
enbodi nent of the ifventi i ' ract.l iLth.the c nent.- chol der
support that is to D& Q%ffg@% E’ﬁ%q{;fo& l"‘@ﬁ g’ﬁg\)/%ﬁgpﬁﬁngﬂ%ﬂo@f‘”'?ﬁggﬁ@‘gﬁ’rﬁery of
a barrel adhgtdascriptioneot a2preferced eorbadimardtdiven fayaivay o @xanipldj nent of

the inventiigstr5idH b?tﬁ@?i@ﬁjr@s@trﬁ%'se‘:“ on of one of the fingers of Figure
5.

10 Fig. 1, previously detailed, illustrates a circular conveying system
comprising a barrel.

Fig. 2, previously detailed, illustrates an example of component-
holder.

Fig. 3 shows a barrel and its position relative to the calibrating
15 station used in a preferred embodiment of the invention.

Fig. 4 shows the calibrating station used in a preferred
embodiment of the invention and its interaction with the component-
holder support that is to be adjusted.

Fig. 5 shows a portion of the periphery of a barrel adapted to the
20 execution of another preferred embodiment of the invention.

Fig. 6 shows a cross-section of one of the fingers of Figure 5.

In its preferred embodiment, whose main elements are illustrated
in Figures 3 and 4, the present invention is applied to a barrel 9 whose
component-holder supports are bushings 4 fastened in holes 91 spread

25 regularly on a circle close to the periphery of the barrel 9. During assembly
of the system, the barrel 9 is fastened in rotation on a base plate 1. Before
being completely fastened, its position is adjusted so that it is as centered



In its preferred enbodi nent, whose main elenments are illustrated in
Figures 3 and 4, the present invention is applied to a barrel 9 whose

" conponent - hol der supports are bushings 4 fastened in holes 91 spread 25
regularly on a circle close to the periphery of the barrel 9. During

. assenbly of the system the barrel 9 is fastened in rotation on a base
plate 1. Before being conpletely faster®d, its position imea¥PUs6aE180
that it is as centered 6 Isnmeca-9-PCT-SG V. 1.0 as possible relative to the
| ocations designed on the base plate for the processing stations. At |east

one of these |ocations.is tenporarj.ly occupie calibrati station 2
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rod 20 of PeFBARIthellvisbings 4he insider dianmeter of the bushings 4. The
calibrated rod 20 is held upwards under the action of a spring 21, in the
10 axis along which the bushings 4 will haye to be oriented, generally
verti cal$y rel ati vgnt'ﬁ Rrﬁierwsgg%fﬁba&dﬁn&m-fﬁs C@BPE@%@étBﬂW 2015€8%e pul | ed
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rod, arin Wap 'n,g@n, i Q{lﬁﬂ:}-holders
5 is fast e%eaﬁbf’%ﬂhegfsrc}gd;ﬁ(? rll%héél}(d ,poé gﬁi%ﬁ@d?{)%deetg !étﬁ)‘?#r?g%agcﬂgﬁ?i? ir1p y e
posi ti offf gris alengvbidy themushings 4wl hawrito 6. anientedsBieAgrallt o be
adj ust ed. Teetighlyrilgtivetotthe Rk I8 1 STROreRASHEEFRPDY cahasd pulit§an the
outer dianmeter of the.ﬁ’u&l}hl ngj4 In.order to give the latter a certain play
enabl i ng t rﬁ?&"ﬁ“f"érﬂ%g‘{' ¢ ol BEaRiFded. The rotation of the barrel 9
can be slightly corrected to center as much as possible the hole 91 around
the bushing 4 hel dpy §l16.f §1L€5506Rd 85t1tfk a first hole 91 is positioned over
the reference rod 20 whilst the latter is held downwards. The reference rod
15 20 is raised into the hole 91 and a bushing 4 is slid along the reference rod
20 inside the hole 91. On the reference rod, a ring similar to the rings 7
used for blocking the component-holders 5 is fastened, thus making it
possible to determine accurately the position, on the axis of the reference
rod, of the bushing 4 to be adjusted. The diameter of the hole 91 is
20 considerably greater than the outer diameter of the bushing 4 in order to
give the latter a certain play enabling thus its position to be adjusted. The
rotation of the barrel 9 can be slightly corrected to center as much as
possible the hole 91 around the bushing 4 held by the reference rod 20.
The barrel’s position after correction is preferably registered by the
25 engine’s control system as reference position of the indexing system. A
hardening material, for example glue, mastic, resin etc., is then poured into
the space between the hole 91 and the bushing 4 so that, when it hardens,

the bushing 4 is fastened to the barrel 9.

Once the hardening material is sufficiently hard for the bushing 4
30 to be firmly held in position, the reference rod 20 is then lowered by means
of the pin 22. The engine 10 is activated in order to turn the barrel 9 of a
certain number of steps, until a new hole 91 is positioned over the



The barrel's position after correction is preferably registered by the 25
. engine's control systemas reference position of the indexing system A
hardeni ng material, for exanple glue, mastic, resin etc., is then poured
into the space between the hole 91 and the bushing 4 so that, when it

" hardens, the bushing 4 is fastened to the barrel 9. Once the hardening
material is sufficiently hard for the bushing 4 30 to bé“W¥?ﬁf9r%%4G°|n
position, the reference rod 20 is then |l owered by neans of the pin 22. The
engine 10 is activated in order to turn the barrel 9 of a certain nunber
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adj usted and fastened onto the barrel 9, the conponent-holders 5 can be

pl aced onto the barrel, for exanple according to the principle described
above and illustratlé® wusnng@t@geﬂdmlbzd eraradsoveoatchee peatted dinddcor di ng
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station 2. F$guresa1 andod thus allows the errors or inaccuracies

Thanks to the method according to the invention, the position of

15 each bushing 4 is thus individually adjusted relative to a reference position
corresponding to the future position of the receiving and/or exit elements
of the processing stations that will be installed around the barrel 9. The
possible error in the position of the bushing 4 is thus determined only by
the possible error during the adjusting of this position relative to the

20 calibrating station 2. Such a method thus allows the errors or inaccuracies
occurring during preceding stages, for example during the barrel’s
centering or during the machining of the holes 91 in the barrel 9 etc. to be
compensated, or even totally corrected.

Each processing station installed around the barrel 9 is then
25 individually positioned with accuracy so as to align its component receiving
and/or exit elements of the components with the position of the
component-holders 5. In the finished system, the accuracy of the alignment
between the component-holders 5 and the processing stations thus
depends only on the accuracy with which the bushings 4 are adjusted and
30 on the accuracy with which each processing station is aligned.



occurring during preceding stages, for exanple during the barrel's
centering or during the machining of the holes 91 in the barrel 9 etc. to
be conpensated, or even totally corrected. Each processing station
installed around the barrel 9 is then 25 individually positioned with

. accuracy so as to align its conponent receiving and/or exit elenments of
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15 further below. The adjustable finger 8 comprises a notch 850 whose shape
defines a rigid profile 83 and two flexible blades 85. The position of the
rigid profile is fixed relative to the part of the adjustable finger 8 fastened
to the barrel 9. The flexible blades 85 on the other hand allow the
extremity of the adjustable finger 8 on which the bushing 4 is located to

20 move relative to the rigid part 83 under the action of tangential adjusting
screws 88.

During assembly of the system, the barrel 9 equipped with its
adjustable fingers 8 is preferably fastened in rotation on the engine 10
previously fastened to the base plate 1 and is centered on the latter relative
25 to the locations designed for the processing stations.

A calibrating station, not represented, is installed on one of the
processing station locations. The calibrating station is preferably an optical
system comprising a camera aiming accurately into the axis along which the
bushings 4 are to be centered. The camera’s signal is visualized on a control

30 display and is superimposed over a test chart determining precisely the
image’s center. The superimposition, on the control display, of the image of



20 nove relative to the rigid part 83 under the action of tangential

. adjusting screws 88. During assenbly of the system the barrel 9 equipped
with its adjustable fingers 8 is preferably fastened in rotation on the
engine 10 previously fastened to the base plate 1 and is centered on the
"latter relative 25 to the |ocations desggned for the processing stations. A
calibrating station, not represented, i installed on ondmsfa-3-Ha-5GV.1.0
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to adjust the position of the bushing 4 in the radi al
The one skilled in the art will understand that, apart from the
two aforementioned methods given by way of example, it could perfectly
15 well be conceivable to use other mathods for determining the centering of

the bushing with respect to the reference axis.

In order to adjust the position of the bushing 4 in the radial
direction relative to the center of the barrel 9, the screw 86 is slightly
unscrewed, then the radial adjusting screw 87 is turned either clockwise to

20 move the adjustable finger 8, and thus the bushing 4, away from the center
of the barrel 9, or counter-clockwise to allow it to move closer to the center
of the barrel 9. The radial position of the adjustable finger 8 is thus
adjusted until the center of the bushing 4 is at the desired distance relative
to the center of the barrel 9. The fastening screw 86 is then blocked in

25 order to hold the adjustable finger 8 in the adjusted position.

The position of the bushing 4 along the tangent direction to the
barrel 9 is adjusted thanks to the tangential adjusting screws 88 in the
center of the notch 850. By modifying the relative pressure of the two
tangential adjusting screws 88 on the rigid profile 83, the position of the

30 adjustable finger 8, and consequently the position of the bushing 4, is
modified thanks to the flexion of the blades 85.



direction relative to the center of the barrel 9, the screw 86 is slightly
. unscrewed, then the radial adjusting screw 87 is turned either clockw se to
20 nove the adjustable finger 8, and thus the bushing 4, away fromthe
center of the barrel 9, or counter-clockwise to allowit to nove closer to
" the center of the barrel 9. The radial position of the adjustable finger 8
is thus adjusted until the center of thdOushing 4 is at ltre-4RTiSEe 1.0
distance relative to the center of the barrel 9. The fastening screw 86 is
t hen bl ocked in 25 order to hold the adjustable finger 8 in the adjusted
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ding to the principle described abgve and i|l ustrated b¥ Figures 1 and 2.
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error position of the bushing 4 is thus uniquely determined by the possible error
15 in adjusting this position relative to the calibrating station 2. Such a

method thus makes it possible to compensate and even totally correct the

errors or inaccuracies that may have occurred during previous stages, for

example during the centering of the barrel or during the machining of the

holes 81 in the adjustable fingers 8, etc.

20 Although the aforementioned adjusting means of the adjustabie
finger 8 have been conceived for adjusting the position of the bushing 4
along two axes in a horizontal plane relative to the base plate 1, the one
skilled in the art will understand that it can easily be conceived to complete
or modify these adjusting means in order for example to be able also to

25 adjust the bushing’s position in a vertical plane or along any other axis.

Each processing station installed around the barrel is then
individually positioned with precision so as to align its receiving and/or exit
elements with the position of the component-holders. in the finished
system, the accuracy of the alignment between the component-holders and

30 the processing stations thus depends only on the accuracy with which the
bushings 4 are adjusted and on the accuracy with which each processing
station is aligned.



15 in adjusting this position relative to the calibrating station 2. Such a
. method thus nakes it possible to conpensate and even totally correct the
errors or inaccuracies that may have occurred during previous stages, for
exanpl e during the centering of the barrel or during the machining of the

" holes 81 in the adjustable fingers 8, etc. 20 Al though the aforenentioned
adj usting neans of the adjustable fingdl 8 have been coreesca@BCTGV. 1.0
adjusting the position of the bushing 4 along two axes in a horizontal

pl ane relative to the base plate 1, the one skilled in the art wll
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inventive ratdipdssible to use the inventive method for adjusting simultaneously the

position of several component-holder supports, for example through

15 simultaneous use of several calibrating stations, through use of calibrating
stations comprising several reference positions corresponding to the
positions of several bushings to be adjusted, contiguous or not, etc. Despite
the reduction in the time required for adjusting all the component-holder
supports of the barrel, this variant of the inventive method however has

20 more possibilities of inaccuracies in the adjustment, notably through
possible errors in the relative positions of the different reference positions.

It is also possible for the one skilled in the art to apply the
method according to the invention and to adapt the adjusting means for
adjusting the position of the component-holder supports on the barrel

25 along other axes than those mentioned in the above examples, for example
along a vertical axis relative to the base plate 1 or along a rotational axis,
for example vertical or horizontal.



descri bed here above the adjusting of each conponent-hol der support is

. performed individually, the one skilled in the art will understand that it
is also possible to use the inventive nmethod for adjusting sinultaneously
the position of several component-hol der supports, for exanple through 15
* sinmul taneous use of several calibrating stations, through use of
calibrating stations conprising severallZref erence posi t iloresa-28¢TrEspbAdi ng
to the positions of several bushings to be adjusted, contiguous or not,
etc. Despite the reduction in the tine required for adjusting all the
conponent - hol der supports of the barr i this variant of the inventive
nmet hod however has 20 nore possibiliti Q'BP i naccuracies in the adjustnent,
notably through possible errors in the relative positions of the different
reference positions. It is also possible for the one skilled in the art to
apply the nmethbod ddethed higr adjustiag theepeditanaftaropadeapt-hohieraippstrisng
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1. Met hod f.or, onent - hol der
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met hod conpri si ng:2) bloddphgsaidgt tdest poei ¢f said abradoriaasholeee sappsetsd
conponent q 519.[ dep 2 erc%zxfgzlt o said barrel (9) in a detern ned

ref erence position, I'ng said at | east one of said conponent-hol der
supports (4) in said reference position. 2. Method according to the

D Bace plate (1] throutid ol e p ey A R B 8 S corain
to one gf tq{@gld%synia grbectlgnr% ] gp@gbase late (%tl%rough the g

10 intermediary of a base,

3. Method according to one of the claims 1 or 2, comprising
subsequently
3) rotating said barrel (9) by a finite number of fractions of a
complete turn,
15 4) adjusting the position of at least one other of said component-
holder supports (4) on said barrel (9) in a determined reference position,
5) blocking said at least one other of said component-holder
supports (4) in said reference position,
6) repeating points 3), 4) and 5} until all said component-holder
20 supports (4) have been adjusted and blocked.

4.  Method according to one of the preceding claims, said reference
position being determined through mechanical means.

5. Method according to the preceding claim, said mechanical means
being a reference rod (20).

25 6. Method according to claim 4, said mechanical means being
comparators.



subsequently 3) rotating said barrel (9) by a finite nunber of fractions of
a conplete turn, 15 4) adjusting the position of at |east one other of

" said conmponent- hol der supports (4) on said barrel (9) in a determ ned

reference position, 5) blocking said at | east one other of said

. conponent - hol der supports (4) in said reference position, 6) repeating
points 3), 4) and 5) until all said congdnent-hol der 20 'sesPHPETSG(V4)-0 have
been adj usted and bl ocked. 4. Method according to one of the preceding
claims, said reference position being determnined through nechanical nmeans.

5. Met hod accor ing,tq the recedln cl aj said ni c ans being a
ref erence rod (20) @1%‘1 Ri&ﬁ&&ga‘e ﬁ@%gaWQ 2? r‘?é%'ﬂ%?m cal

means bei ngposition dredn @ deterhdineshéraughRigti&b iveards.0 7. I\/Et hod according to
one of the claims 1 to 3, said reference position being deternined through

optical neans. 8. Method according to one of the preceding clains, said at
| east one of dhid Metharhemordingiée ohepplbihesp(enedineg alpimisossid dtileastai d
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10. Method according to one of the preceding claims, the reference
10 positions of plurality of component-holder supports (4) being determined
simultaneously.

11. Barrel for a conveyor of electronic components, comprising on its
periphery component-holder supports (4), characterized in that the position
of each of said component-holder supports (4) can be adjusted individually

15 during assembly of the conveyor without machining said barrel (9).

12. Barrel according to the preceding claim, said component-holder
supports (4) being bushings (4).

13. Barrel according to one of the claims 11 or 12, the position of
each of said component-holder supports (4) being adjustable through
20 mechanical adjusting means (87, 88).

14. Barrel according to the preceding claim, the mechanical adjusting
means comprising adjusting screws (87, 88).

15. Barrel according to one of the claims 11 to 14, said component-
holder supports (4) being glued to the barrel (9).



15 during assenbly of the conveyor w thout machining said barrel (9). 12.
. Barrel according to the preceding claim said conponent-hol der supports
(4) being bushings (4). 13. Barrel according to one of the clainms 11 or 12,
the position of each of said conmponent-hol der supports (4) being

" adj ustabl e through 20 nechani cal adjusting neans (87, 88). 14. Barrel
according to the preceding claim the mddhani cal adjusti rgpecaiL@EISG V. 1.0
conprising adjusting screws (87, 88). 15. Barrel according to one of the
clainms 11 to 14, said conponent- hol der supports (4) being glued to the
barrel (9). 14 Isnmeca-9-PCT-5G V. 1.0 16, Barrel according to one of the
clains 11 to 159 sBaireArerting-toRnge tbﬁ;sf%mss‘i 1(1915@5%%@5}%&@%
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Barrel accaqrdi o the, prec ng claim said adjustable fingers 5 (8)
el Yoty Bafel )

conpri sing ng the flexion of said adjustable fingers
(8) along at |east one axis. 18. Barrel according to one of the clains 11

to 17, said posjti f j =ho r P bei ng
capabl o of being ahrtdaskBefn §°2@eﬂ%%§?9ﬂ%3%h@é§%ﬁ&@ﬁ?&§@éf"?%é}slg.
Barrel axcdBHFagPrisingha natek 5N allawing theflexiesset said astiugable Hngessi d
conmponent - g} dRInPaPRRLE BnedkiPei ng capabl e of being adjusted along at
| east three I ndependent axes,
18. Barrel according to one of the claims 11 to 17, said position of
each of said component-holder supports (4) being capable of being

adjusted along at least two independent axes.

10 19. Barrel according to the preceding claim, said position of each of
said component-holder supports (4) being capable of being adjusted along
at least three independent axes,



