23 June 2006 1 Method and device for extracting el ectronic conp@n@imes 2600m
tubes and el ectronic conponent feeding device The present invention
concerns a method and a device for extracting electronic conponents from
tubes, as well as an electronic 5 conponent feeding device conprising such
a device: Electronic conponents are generally conditioned in tubes,
generally of rigid antistatic plastic of globally rectangul ar section,

of fering good nmechanical protection and in particular permtting their
transport. In certain cases, the tubd' s profile is specifically adapted to
the type of 10 conponent it contains, for exanple to the shape and
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closed at each extremity by a generally crude stopper designed to prevent

the components from coming out.

15 In order for them to be subsequently processed, for example by a
testing line or by a printed circuit populating device, the components must
be extracted from the tubes. This operation is generally performed by a
feeding device that, after having extracted the electronic components from
the tubes, transports them to a location from where they will for example

20 be transferred onto the testing line or the printed circuit populating device.

Most of the prior art devices use the force of gravity in arder to
have the cbmponents slide out of the tubes. One of the two stoppers
closing the two extremities of each tube is removed. The tubes containing
the components are then placed, generally horizontally, in a receptacle

25 from where they will be taken one after the other. The closed extremity of
the sampled tube is elevated by means of an often complex mechanism,
having the electronic components slide towards the tube's open extremity.
However, since the components must preferably be placed horizontally for
them to be transferred to another device, their orientation when exiting

30 the tube must be corrected. The components are thus generally slid from



30 the tube nust be corrected. The conponents are thus general |23 3uhé 2006m
23 June 2006 2 the tube onto a parabolic conveyor that will bring themin
the desired position. These prior art devices have several disadvantages.
The mechanismallow ng one extremty of the conmponent to be raised is
often 5 conplicated and its processing speed is |limted. Furthernore,
parabolic conveyors are delicate and ce;tly to make. They are generally
gui des having a very precise profile along which the conponents slide
under the effect of the gravitational force. Wth generally increasing
rates of processing |lines and decreasing sizes of conponents, these guides

nust be machénaBewritd fpafabticcdiivelor eRSERIIPHHREIHERS Th ke AldsLyf or the
conmponent s able to slide on themwth tFle necessary throughput and
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not operational.

15 In order to avoid these disadvantages, certain prior art feeding
devices make use of pushing mechanisms allowing the components to be
extracted whilst the tube remains in horizontal position. The tube is
generally aligned with a linear conveyor bringing the extracted compo-
nents to the location from where they will for example be transferred onto

20 a processing line. Although these devices require no mechanism for
elevating the tube nor any means for correcting the components' orienta-
tion such as for example a parabolic rail, the pushing mechanisms used are
generally complex and their rate is often limited.

Patent application US 2002/00667980 for example describes a

25 feeding device whose pushing mechanism comprises a steel strip introdu-
ced in the tube through one of its extremities in order to push the compo-
nents towards the other extremity. Such a mechanism is very complex and
delicate, mainly because the pushing mechanism's movements must be
controlled accurately and synchronized with the rate of the subsequent

30 device, for example a processing line that removes the extracted compo-
nents. Furthermore, the stoppers must be removed at both extremities of
the tube before the latter can be placed in the receptacle of the feeding



controlled accurately and synchronized with the rate of the sulZyiusea066
devi ce, for exanple a processing line that renoves the extracted conpo-
nents. Furthernore, the stoppers nust be renoved at both extremties of

the tube before the latter can be placed in the receptacle of the feeding
23 June 2006 3 device, which requires additional manipul ations for each
tube processed by the device. Patent 770565 describes a device in which
the el ectronic conponents are extracted fromtheir transportation tube by
aspiration. 5 One extremty of the transportation tube is inserted into an
adapter that is connected on the other side to a tubular conveyor bri ngi ng
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exit. 10 The conponents are thus aspirated out of the tube towards the
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15 compressed air directed towards the adapter's opposite exit. The intensity
of the air vacuum behind this flow, and consequently the force with which
the components are extracted, cannot in this manner be controlled precise-
ly. Furthermore, inside the adapter, the components pass from a partial air
vacuum behind the air flow to an overpressure zone after the nozzle

20 through which the air is pulsed. They must thus go through a zone of
turbulence in which their linear displacement is strongly disrupted, which
considerably increases the risk of jamming. The shape and dimensions of
the adapter are furthermore specifically adapted to a single type of
transportation tube and to a single type of component. If the device is to

25 process successively different types of components conditioned in different
transportation tubes, it must each time be equipped with a new adapter
and possibly with a new conveyor,

Patent US5368193 describes a case for electronic components
comprising a spiral-shaped receptacle. This document also describes an
30 adapted feeding device allowing air to be insufflated through openings
provided for this purpose in the case in order to extract the components.
Use of such a device is however very limited since it is specifically adapted
to this type of cases that correspond to no industrial standard.



transportation tubes, it nmust each tine be equipped with a new 28dghe2006end
possibly with a new conveyor. Patent US5368193 descri bes a case for

el ectroni c conponents conprising a spiral-shaped receptacle. This docunent
al so describes an 30 adapted feeding device allowing air to be insufflated
t hrough openings provided for this purpose in the case in order to extract
the conponents. Use of such a device i%_homever very limted since it is
specifically adapted to this type of cases that correspond to no

i ndustrial standard. 23 June 2006 4 It is thus an aimof the present
invention to propose a nethod and a device for extracting electronic
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-~ electronic components, and by a device for feeding with electronic
components a processing line comprising such an extraction device. Use of
pneumatic means for extracting electronic components offers among other
15 advantages that of allowing the tube to remain in horizontal position

whilst avoiding the use of delicate and complicated mechanical means.

The present invention will be better understood by reading the
description of a preferred embodiment illustrated by the figures 1 to 6, in
which:

20 Fig. 1 shows a side view of a feeding device comprising an
extraction device according to a preferred embodiment of the invention,

Fig. 2 shows a top view of the device of figure 1,

Fig. 3a shows a partial cross section along the axis lll-ll of the
device of figures 1 and 2,

25 Fig. 3b illustrates the way in which the opening mechanism of
the receptacle of the device of figures 1 and 2 works,



Fig. 2 shows a top view of the device of figure 1, Fig. 3a smmggguﬁégbbgl
cross section along the axis I'll-I1l of the device of figures 1 an , 25
Fig. 3b illustrates the way in which the opening nmechani smof the _
receptacle of the device of figures 1 d 2 works, 23 June 2006 5 0 Fig. 4
shows a partial view of the extraction tevice according to a preferred
enbodi ment of the invention, Fig. 5 shows a cross section along the axis
V-V of the device of figure 4, Fig. 6 shows a cross section simlar to the
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other stations 99 of the processing line, partially repreSented In figure
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In a preferred embodiment, the extraction device of the

invention is integrated in an electronic component feeding device designed

to work with a processing line, for example a testing and/or conditioning

line, articulated around a circular conveyor 9 (figures 1 and 2). The feeding

device extracts the electronic components 8 from the tubes 7 and makes

them available to the circular conveyor 9. The circular conveyor ¢ is

equipped on its periphery of component-holders, for example aspiration

nozzles 90, allowing the components 8 to be removed and transported to

the other stations 99 of the processing line, partially represented in figure

2, such as for example testing, marking and/or conditioning stations.

The feeding device, In the same manner as the other stations 99,
is advantageously fastened onto a supporting plate 10 comprising for
example fastening elements (not represented) designed to work with

“fastening elements on a fixed plate (not represented), preferably placed
under the circular conveyor 9. The processing line is thus formed in a
modular fashion by fastening around the circular conveyor 9, on the fixed
plate (not represented), the different processing stations that constitute it.
The position of each processing station relative to the conveyor 9 is
determined precisely by the accurate location and the exact dimensions of
the respective fastening elements.

In a preferred embodiment, the inventive feeding device
comprises a conveyor, preferably a linear conveyor 5, for transporting the
electronic components 8 extracted from the tubes 7 towards a location
from where they will be taken by the aspiration nozzles 90 of the circular



exanpl e fastening el enents (not represented) designed to mork‘v#gbu e 2006
fastening el enments on a fixed plate (not represented), preferably ppace
under the circul ar conveyor 9. The processing line is thus forned in a
nodul ar fashion by fastening around the circular conveyor 9, on the fixed
plate (not represented), the different processing stations that constitute
it. The position of each processing st%gion relative to the conveyor 9 is
determ ned precisely by the accurate |ocation and the exact dinensions of
the respective fastening elenents. In a preferred enbodi nent, the inventive
feeding device conprises a conveyor, preferably a |linear conveyor 5, for
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in such a manner that, when the electronic components 8 are extracted, the

15 tube 7 to be emptied is aligned relative to the linear conveyor 5, The
electronic components 8 extracted from the tube 7 are then introduced
directly into it. '

The extraction device comprises a support 45 onto which, while
the electronic components 8 are extracted, the tube 7 is preferably held by
20 mechanical means, for example by a press 4 comprising a shoe 41 for
pressing the tube 7 without damaging it, connected to a linear actuator 40.

A pincer 3 comprising two jaws 31, 32 moved for example by a
linear actuator 30, is placed so as to be able to grasp the extremity of the
tube 7 opposed to the linear conveyor 5. A dearance with greater

25 dimensions than those of the tube 7 is formed inside the jaws 31, 32, It is at
least partially filled with a mouldable and compressible material, for
example an air-tight foam 35, moulding itself onto the outer profile of the
tube 7 when the pincer 3 is closed onto the latter. The pincer 3 is connected
1o a pneumatic system (not represented) through a conduit 39 provided for

30 example in the lower jaw 32.




The extraction device conprises a support 45 onto which, while 24 b@ne 2006
el ectronic conponents 8 are extracted, the tube 7 is preferably hel d by 20
mechani cal neans, for exanple by a press 4 conprising a shoe 41 for
pressing the tube 7 without damaging it, connected to a |linear actuator 40.
A pincer 3 conprising two jaws 31, 32 noved for exanple by a |I|inear
actuator 30, is placed so as to be able7to grasp the extremty of the tube
7 opposed to the linear conveyor 5. A cl'earance with greater 25 di mensions
than those of the tube 7 is fornmed inside the jaws 31, 32. It is at |east
partially filled with a noul dable and conpressible material, for exanple
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el ectroni cufegponents 8 that are to be introduced onto the processing line
by the feeding device are thus 15 placed one on top of the others in the
receptacle. In order to prevent the electronic conponents 8 from coni ng
out, the tubes 7 aflee tished 7 yontainiry the electronic components 8 that are to

be introduced onto the processing line by the feeding device are thus

15 placed one on top of the others in the receptacle. In order to prevent the
electronic components 8 from coming out, the tubes 7 are usually closed at
both extremities by a generally crude stopper, constituted for example by a
piece of foam or of plastic introduced in the tube 7 or by a plastic nail
traversing the tube 7 along an axis perpendicular to its longitudinal axis,

20 Before introducing them in the receptacle, at Ieast one extremity of each
tube 7 is unstoppered, generally by hand, in order to aliow the electronic
components 8 to be extracted. The tubes 7 are then transferred one by one
from the receptacle to the extraction device to be emptied of their
components.

25 Figure 3a shows a detail of the receptacle and part of the
mechanical means allowing the tubes 7 to be transferred from the latter
towards the extraction device. At its lower extremity, the profile of the rail
5 holding the extremity of the tubes 7 in the horizontal plane is open in
order to allow the lower tube 7 to pass. The latter is held in the receptacle

30 by at least one stop 60. An actuator (not represented) makes it possible to
pivot the stop 60 around its axis (figure 3b), thus freeing the lower tube
that can then be pushed onto the support 45 by mechanical means {(not
represented) in the direction of the extraction device. Once in the axis of



both extremties by a generally crude stopper, constituted for ZXafRé 2008 2
pi ece of foamor of plastic introduced in the tube 7 or by a plastic nai
traversing the tube 7 along an axis perpendicular to its |ongitudinal axis.
20 Before introducing themin the receptacle, at |east one extremty of
each tube 7 is unstoppered, generally by hand, in order to allow the

el ectronic conponents 8 to be extracteg The tubes 7 are then transferred
one by one fromthe receptacle to the extraction device to be enptied of
their conponents. 25 Figure 3a shows a detail of the receptacle and part of
the mechanical nmeans allowi ng the tubes 7 to be transferred fromthe
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concei vabl ghioge pr8¥iléld #dbe perfectly adapted to the outer profile of the tube
7, possibly equipped with gaskets of plastic material further improving the
15 tightness. The advantage of the solution proposed in the preferred
embodiment of the invention described further above is however
iltustrated in figure 6. It is possible, thanks to the properties of the
mouldable and compressible foam 35, 1o use the same pincer 3 for
extracting several types of electronic components, conditioned in tubes
20 having very different outer profiles. The foam 35 mouids itself as well to
the profile of a tube 7 with a globally elliptical or rectangular profile
containing for example leadless electronic components 8 as to the profile
of a tube 7' adapted for example to the canditioning of electronic
components 8' having exit leads.

25 When the pincer is closed, the foam 35 preferably does not cover
the whole extremity of the tube 7 that is in the chamber 36. In order to
extract the components 8 from the tube 7, compressed air is brought
preferably continuously by the pneumatic system into the chamber 36
through the conduit 39, thus generating an overpressure. Since the stopper

30 70closing the extrémity of the tube 7 is not hermetic, the overpressure
generated in the chamber 36 spreads into the tube 7 from the extremity
that is in the chamber 36, pushing the components 8 towards the open



whose profile would be perfectly adapted to the outer profile of3 Jlife Lob6
7, possibly equipped with gaskets of plastic material further inproving the
15 tightness. The advantage of the solution proposed in the preferred
enbodi nent of the invention described further above is however illustrated
in figure 6. It is possible, thanks to the properties of the noul dable and
conpressi ble foam 35, to use the sane ppncer 3 for extracting severa

types of electronic conponents, conditioned in tubes 20 having very
different outer profiles. The foam 35 nmoulds itself as well to the profile
of a tube 7 wth a globally elliptical or rectangular profile containing
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The functioning of the feeding device is preferably entirely

15 automated and controlled by a control system (not represented). The
control system thus advantageously controls all the device's elements, in
particular the actuators and the pneumatic system, and processes the
signals possibly received for example from different sensors, probes or
other control elements enabling the correct operation of the device to be

20 checked and possible breakdowns to be detected. The centralized and
automated control and supervision of all the operations allows the feeding
device to optimize its work rate, in particular thanks to the perfect
synchronization of all its elements.

According to the invention, the extraction device uses pneumatic

25 means for extracting the components 8 from their tubes 7, enabling the
latter to remain in horizontal position during the entire operation. The
inventive extraction device thus makes it possible to avoid using complex
mechanical means generally necessary to elevate the tubes in the devices
using gravitational force. The mechanical means for implementing the

30 method of the invention are also much simpler and sturdier than the
pushing devices used by the prior art extraction devices allowing the
components to be extracted from tubes placed horizontally.




10 the pincer 3 is opened and the shoe 41 is |ifted. The tube 723 3uh89006
evacuated into the receivers 66 bel ow the support 45 by nechani cal . neans
(not represented). A new tube 7 can then be brought fromthe receptacle
towards the extraction device. The functioning of the feeding device is
preferably entirely 15 automated and controlled by a control system (not
represented). The control systemthus aﬁyantageously controls all the
device's elenents, in particular the actuators and the pneumatic system
and processes the signals possibly received for exanple fromdifferent
sensors, probes or other control elenents enabling the correct operation
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allowing them to be placed slightly askew. It thus frequently happens that
an electronic component is sufficiently aslant so that for example one of its
angles becomes wedged against the inner side of the tube, also blocking

15 the following components. In such situations, an additional force applied

' on the components in the direction of the tube's exit does not resolve the
problem, as the jammed component will tend to become wedged even
more Tirmly in the tube.

The prior art extraction devices generally offer no automatic
20 solution to this problem: the partially emptied tube is removed from the
device, the jammed component is manually replaced and the tube is
reinserted onto the device. This method consequently requires additional
work, apart from the fact that the presence of jammed components cannot
be detected, thus causing a risk that they are thrown away with the tube
25 considered empty.

According to a preferred embodiment of the invention, the
pneumatic system not only allows compressed air to be introduced inside
the chamber 36, but also enables air therein to be aspirated, for example
through the conduit 39. A depression is thus created inside the chamber 36

30 that spreads into the tube 7, attracting the electronic components 8 that
are there towards the pincer 3. The components, for example components



The dinensions of the current el ectronic conponents tend to bexJiBEne2006
snmal l er. Moreover, in order to further increase the tubes' capacity, they
are often placed widthwise, i.e. their largest dinension is 10 pl aced
perpendicularly to the longitudinal axis of the tube. These two factors
thus dimnish the lateral hold of the conponents in their tube, allow ng
themto be placed slightly askew. It th frequently happens that an

el ectronic conmponent is sufficiently aslant so that for exanple one of its
angl es becomes wedged against the inner side of the tube, also blocking 15
the follow ng conmponents. In such situations, an additional force applied
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device's control system. When the control system receives the information

15 that, during an extraction phase, electronic components 8 are still present
in the tube 7 whereas no component is being transferred from the tube 7
to the linear conveyor 5, the controt system sends to the pneumatic system
the order to generate a to-and-fro movement of the components according
1o the aforementioned principle, then to re-establish in the chamber 36 the

20 pressure necessary for extracting the components. If the tube is unblocked,
I.e. if a transfer of components from the tube 7 to the linear conveyor 5 is
detected by the control means, the normal extraction of the components 8
is continued. In the contrary case, the control system launches a new series
of alternating movements of the components.

25 According to a variant embodiment of the invention, the press 4
is fastened onto a vibratory system (not represented) fastened directly or
indirectly onto the supporting plate 10, The tube 7 is then preferably
grasped between the shoe 41 of the press 4 and an additional shoe (not
represented) also fastened to the vibratory system, whose upper side is

30 more or less at the same height as the upper side of the support 45. The
vibratory system thus allows the extremity of the tube 7 close to the linear
conveyor 5 to be vibrated, preferably quickly and with a small amplitude. If
the electronic components 8 jam during extraction, the vibratory system is



5 sufficient to resolve nost obstruction problens. The extractipnjghe2eps
can then resune and the conpressed air is again introduced in a continuous
manner inside the chanber 36 until the conponents have been conpletely
extracted. The extraction device according to the invention thus preferably
10 conprises control means (not represented), for exanple optical sensors,
for detecting the presence of the electﬁ?nlc conmponents 8 in the tube 7 and
the transfer of the conmponents fromthe tube 7 onto the Iinear conveyor 5.
The information issuing fromthese control nmeans is transmtted to the
device's control system Wen the control systemreceives the information

15 that, decvagtagesxdy amﬁchedrdmﬁ'ﬁpaﬂlmtdti ehé Qgﬁf?ﬁ{bﬁr&bﬁr}g@ﬁtﬁ o?trtia%n' t he

i 2 onent i s f
Pubecr ¢ o P e 6% 2oriaRABE ory Pl ieh iR e axtrame tyRbummt | o
system théhetube % maledsimparticuler possiblestonunkivektthefeletizoniznponent s

! . i oo i T the
chanber rﬁeg;g’gég?f%gﬁg::ﬁggg%%% Poctwadibthd Bt STRERMCT ohE | 1€ 1o
, e r

tube i s un of conponents fromthe tube 7 to the
| i near conveyor 5 is detected by the control neans, the normal extraction

L St ' as t he ntrol system
L uherec o s Rech RS e L R RS GRRL
Accor di ng !’Bfeg'tm'itg\ﬁt%mﬁm@ﬁwceﬂs padiculadnsuised fohexractingd i s
fastened oelatteonic boatpmnerity 2oAUIHON IIPRIAEAANBE ISRt EARAI Il Bt Y v
e A58 SADALIINL0L  Mtor i clesahand e
repr esdft eByofglréé@rﬂasp@%@me@ in iguresh b anct §. Spet te cluseddubppeairsighe i s 30
e atory S SR O e pone, 8o gl ey 1de Oy,
I brator SYRBE SR Tl BB S sbl ariely:slavked sosdsun
anpl i t ude. comirot pé tae evovament ob the mbextsorficcamphrdnty toHe @eraged. t he
vibratory systemis 23 June 2006 12
However, certain tubes used for conditioning electronic
15 components are at least partially open, i.e. their profile is discontinued on
at least part of their length. Figure 7 illustrates for example the profile of a
tube 7" that is open on its upper part. Since these tubes are not airtight on
their entire length, the differences of pressure generated by the pneumatic
system in the chamber 36 of the pincer 3 spread efficiently only until the
20 first fateral opening encountered by the corresponding air flows, thus
preventing an efficient control of the components located beyond this
opening. Although this lack of efficiency can be compensated, for the
movement of the components towards the exit of the tube opposed to the
pincer 3, by increasing the pressure of the air injected into the chamber 36,
25 itis practically impossible to compensate it in the case where the
components must be re-directed by aspiration towards the pincer 3.

Figures 8 and 9 thus illustrate by way of example a preferred
embodiment of the inventive device adapted for extracting electronic
components conditioned in open tubes, for example in a tube 7" open on

30 its upper part. The extraction device then preferably comprises mechanical
means allowing at least part of the tube's opening or openings to be
closed, thus ensuring that the latter is sufficlently airtight for the electronic



advant ageously switched on in parallel to the to-and-fro novemeyy guQé 206
components 8 in the tube 7. These vibratory novenments of the extremty o
the tube 7 make it in particular possible to unblock the electronic
conponents 8 that mght be wedged between the exit of the tube 7 and 5 the
entry of the linear conveyor 5. According to the previously nmentioned
enbodi nent of the invention, the extrag ion device is particularly suited
for extracting electronic conponents conditioned in tubes whose

| ongi tudinal sides are closed on their entire length, such as for exanple
the tubes 7 and 7' whose 10 profiles are represented in figures 5 and 6.
Since the cbngsshdntbeherinitotbabitraored iRty Sck8RThY tolthe iAVERRLESSUr e
and/ or dep ' created inside the chanber 36 by thé pneumatic system
spr eads op?ﬁ%g1 y, allowi ng good control of the novenent of the electronic
conponents to be extracted. However, certain tubes used for conditioning
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' nmeans a . least _p; of the tube' oJSin] or openi ngs
mechani cal however pretfer i}gsu%qently rigid to prevent it from coming into contact
15 with the electronic components 8" inside the tube 7* when the cover 46 is

lowered, which could hinder their extraction.

to be

Preferably, the cover 46 is motorized and its movements are
controlled by the device's control system. The cover 46 is for exam ple
moved vertically by a linear actuator (not represented), for example by a

20 pneumatic thrustor or an electromagnetic actuator, which lowers it and
presses it with a predetermined force onto the tube 7* when the latter is
placed in extraction position on the support 45. The movements of the
cover 46 are preferably automated and coordinated with those of the
pincer 3 and of the shoe 41 so that the three elements are closed and/or

25 lowered onto the tube 7" at the same time, a little before the extraction of
the components 8" is performed and controlled in the manner explained
above. Once the tube 7° is emptied of its electronic components 8°, the
cover 46 is lifted while the pincer 3 is opened and the shoe 41 is raised. The
empty tube 7" can then be evacuated from the support 45 to be replaced

30 by a full tube for which the aforementioned steps are repeated.



closed, thus ensuring that the latter is sufficiently airtight $9yyhB®006
el ectronic 23 June 2006 13 conponents therein to be extracted efficiently,
according to the inventive nethod. Barring contrary indications, the same
elements are designated by the sane reference nunbers in the figures 1 to
9. 5 According to the variant enbodinment illustrated by the flgurﬁs 8 and
9, the nechani cal neans for closing at Hgast partially the Eube 7
preferably conprise a cover 46 that is placed on the tube 7" when the )
latter is in position on the support 45 for extracting the conponents 8" it
contains. The length of the cover 46 is preferably sufficient to cover the
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tube 7" at the sane tine, a little before the extraction of the conponents
ned .above. Once the
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whi | e the plisade adaptedfrradranting blecstodc ddmipeneaits fidbm ToBes that are
open on their lower part, for example by covering at least partially the
15 support 4 with a flexible and airtight material onto which the open tube is
placed during extraction of the components, or from tubes open on the
sides by profiling for example the support 45 so that the open tube can be
inserted fully or by using specific covers placed vertically on one or two
sides of the open tube. Any combination of the aforementioned solutions is
20 of course conceivable within the framework of the invention, according to
the size and disposition of the openings of the tubes to be processed.

In the preceding examples, the extraction device of the invention
allows the electronic components to be extracted from one tube. The one
skilled in the art will easily understand that it is conceivable to adapt the

25 inventive extraction device in order for it to be able to extract
simultaneously electronic components from several tubes in parallel. The
device is then equipped with several pincers 3.and of several shoes 41 to
hold the desired number of tubes. It is also possible to provide pincers and
shoes adapted for holding simultaneously several tubes, The pincer then

30 has either a single pressurized chamber hermetically connected with all the
tubes it grasps, or several chambers connected each to a single tube, thus

allowing the extraction of the electronic components of each tube to be
controlled.



enpty tube 7" can then be evacuated fromthe support 45 to be repljaas®og8
by a full tube for which the aforenentioned steps are repeated. 23 June
2006 14 According to the variant enbodi nent described here above by way of
exanpl e, the nmechanical neans for closing at |east partially the open tube
7" conprise a cover 46 placed between the pincer 3 and the shoe 41. The
one skilled in the art will however und?gstand that other 5 fornms of

covers, notorized or not, are possible within the framework of the
invention. The one skilled in the art will also understand that the
tightness of the open tube can be ensured by other nechanical neans. It is
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t he conpo ; .sides by profiling for™ exanple

t he suppo?ﬁg%égg%&f %?ﬂyigggigﬁggﬁgggg%ﬁﬁﬁgﬁhinserted fully or by using
specific covers placed vertically on one or two sides of the open tube.
Any conbi nation of the aforenentioned solutions is 20 of course conceivable
within the framework of the invention, according to the size and

di sposition of the openings of the tubes to be processed. In the preceding
exanpl es, the extraction device of the invention allows the electronic
conponents to be extracted fromone tube. The one skilled in the art wll
easily understand that it is conceivable to adapt the 25 inventive
extraction device in order for it to be able to extract sinmultaneously

el ectroni c conponents from several tubes in parallel. The device is then
equi pped with several pincers 3.and of several shoes 41 to



hold the desired nunber of tubes. It is also possible to provi des DLAS2HH6
and shoes adapted for holding sinultaneously several tubes. The pincer
then 30 has either a single pressurized chanber hernetically connected with
all the tubes it grasps, or several chanbers connected each to a single
tube, thus allowng the extraction of the electronic conponents of each
tube to be controlled. 23 June 2006 75 In the case of an extraction device
capabl e of processing a plurality of tubgs in parallel, the feeding device
of the invention is also adapted forl6eceiving the electronic conponents
extracted fromthese tubes to nmake them avail able, for exanple, to one or
several processing 5 lines. The feediEg?device is then for exanpl e equi pped
with a correspondi ng nunber of parall M3 near conveyors or of a single
conveyor having several entries and a single exit point. 23 June 2006 16
Claims 1. Method for extracting el ectronic conponents (8, 8, 8")
conditioned in a récti Metbad farmxt(acting elettroniacomipontsintg (8,182) 8")t r ansport,
said el ect H e ' i) 7bej . r 5 said tube
(7 O e RSy hatub) 7 deBtk a6 e i Te
extremities of said tufidetectronicrompppantsiSuintd e bebag extratadifiomi zed by

a step Bf geideiat (7978 ﬂ'@nhﬁ@@é;lﬁ)%naéveﬁ'ﬁi'&su?é(béﬁ@; %En@?at@ﬁ%tt#ﬁgfméor

vi brating i tremty, of t e in,case of T Nncorrect ex ion of

sai d corrpo%%lﬁggﬁﬁgf owﬁydzfu%mij'ugsc‘ﬁﬂbimbeL{’BaHﬁén%‘?“% he preceding clains,
colrjrpri(ii ng the step of chemantri el byamepeﬁtgel@raﬁhg ddeprastiopnat 35iQf s?i dh
t ube . 1 I i ) thed acgording.to one of the
precedi ng %’ftar%ﬁ)&);8@%??@?%&@6%@@?@555gﬁie?>él\$$%ija0ﬁﬁlﬁggl%qq%c%s[e 2hi d one

extrenity KOs extraction of said components (8).

10 2. Method according to one of the preceding claims,
comprising the step of hermetically connecting said one extremity of said
tube (7, 7', 7") to said pneumatic means.

3. Method according to one of the preceding claims,
comprising a step of generating a depression at said one extremity of said
15  tube (7, 7', 7") to invert the direction in which said electronic components
(8, 8', 8") circulate in said tube (7, 7*, 7").

4.  Method according to one of the preceding claims, the
correct extraction of said components being controlled automatically.

5. Method according to one of the preceding claims, the
20  correct extraction of said components being controlled by optical detectors.

6. Method according to one of the preceding claims, said tube
(7"} comprising at least one opening on its length, said method comprising
a step of closing at least partially said at least one opening.

7. Method according to the preceding claim, said closing step
25 being performed by means of mechanical closing means (46, 47).




15 tube (7, 7', 7") to invert the direction in which said el ectz®pufie 2006
conponents (8, 8, 8") circulate in said tube (7, 7', 7"). 4. Method
according to one of the preceding clains, the correct extraction of said
conponents being controlled automatically. 5. Method according to one of

the preceding clains, the 20 correct extraction of said conponents being
controlled by optical detectors. 6. Method according to one of the
preceding claims, said tube (7") conpriising at |east one opening on its
| ength, said nethod conprising a step of closing at |east partially said
at | east one opening. 7. Method according to the preceding claim said
closing step 25 begj ng .peyfornmed ans of nechanical cl osi ans (46,
47). 23 June 2006 % é‘ﬁ#\%‘i%‘d‘%@l’b@nﬁ?%e@de? NG daigy %%86P§gﬁp)sai d tube
(7") conpriosimsing dtdaast ame oppaimagnahet iygpempefacsbirbdosing gepl 0si ng
step conprigsi : L [ r over (46). 9.
Met hod accgpﬁﬁr}gﬂ{\ge@%g&b&% h’?‘ %e&fpsraz@e |¢1é3%§'ﬁzﬂ%%sgfg§8%? Ftlsqshg t he
si mul t aneous extraction of electronic conponents (8, 8, 8") froma
plurality of tubesq 7, pMethod decokBi 9}Dg(yi & & L@ b ctronic
conmponent s 58, 8., 87) .co?di tf:conetlzrl n fg recﬁqueﬁaﬁﬂﬂﬁglaﬁ#% 7,7
faci |itati SGMREIPIthesipylianepemextacHgnLhelegieni ccapponenis (' Jan
over pr essurfeomaa plifratiey of eabesl(Bt7'ong, of the extrem ties of said tube (7,
7, 7") for extracting said electronic conponents (8, 8, 8") fromsaid
tube (7, 7', 7"); characterized by neans for generating a depression at
said one extrem ty0of Dswilak tarbexttactirg elettnoraadémpdremty (&) réif 8hg sai d
extremty i fin oL t=ir Ofla i l.ect i nponents.
T5 11 B rongfasfedin elElingh: ibe B 7P ofaciRetng Bt BabEga P oy
pneumati ¢ system conpr CMRJisRAAPHMASLC sETtetnpll gniog mecovergressute tone
gxt remfgy CHedéa'ébﬁed Hbﬁn@of t?iedeﬁ'rénﬁﬁeasaf Qai_ad&@wL 7', S ¥EFMextrdctifyt raction
evice accQLfl MRchdnid gor%rb%%%nltsn&,%',aémfrg% said tube (7, 7', 7");

characterized by means for generating a depression at said
one extremity of said tube (7, 7', 7") and/or for vibrating said extremity in
case of incorrect extraction of said electronic components.

15 11. Extraction device according to one of the claims 12 or 13,
said pneumatic system comprising means for hermetically connecting said
one extremity of said tube (7, 7', 7*) to said pneumatic system.

12. Extraction device according to the preceding claim, said
connecting means comprising a pincer (3) for grasping said one extremity.

20 13. Extraction device according to the preceding claim, said
pincer (3) comprising a compressible and mouldable material (35) capable
of moulding itself to the outer profile of said tube (7, 7, 7") when said
pincer (3) grasps said one extremity.

14. Extraction device according to the preceding claim, said
25 compressible and mouldable material (35) being an airtight foam.

15. Extraction device according to one of the claims 10 to 14,
said pincer (3) building a chamber (36) connected to said pneumatic system



connecting means conprising a pincer (3) for grasping said one 2XjnRe20H6
20 13. Extraction device according to the preceding claim said pincer (3)
conprising a conpressible and noul dable material (35) capable of noul ding
itself to the outer profile of said tube (7, 7', 7") when said pincer (3)
grasps said one extremty. 14. Extraction device according to the preceding
claim said 25 conpressible and noul dabl e material (35) being an airtight
foam 15. Extraction device according It one of the clains 10 to 14, said
pi ncer (3) building a chanber (36) connected to said pneunmatic system 23
June 2006 18 and hernetically connected to said one extremty when said

pi ncer (3) s said one extremty. 16. Extraction device according to
one of the a&ﬁ{aﬁﬁ&n B@@V i%nne%tﬁﬂctopﬁah‘é&“e(@str%@Wer?ﬁgatdf\Blf}Qﬁ\fvﬁX 31, 32).

5 17. Extraphspnsad\vrmeeneemiti.ng to the preceding claim said two jaws
(31, 32) being padded with conpressible and noul dable material (35). 18.
Extraction device according to one of the clains 10 to 17, said pneunatic
syst em bei ng desi griéd $otrstion devies ate:rdnm@{amd}e‘oﬁthmmﬂn tof 15,he

el ectronicg be (7, 7, 7"). 10 19.
Extracti on ce ag?:)oécﬁpﬁﬁm 98%%1%]%?@?%@% ainms 10 to 18, conprising
control rreans for aut omat i cal ly controlling the extraction of said

el ectrom c conponents @&tra%tlon&:léwéé 8@&0’?@5 E&Qﬁe ?ecgdlgg clélm 2%Ild two
Extraction. dewiﬁsfzﬁ(;ther MCL precedi n c al tr ol nmedns
conpri si nglafsf BBt \é’t‘f‘sfb?omESe Al dab '@é@ﬁ@@‘lac@&)dl ng
to one of the clains 10 to 20, corrprl Si ng a control systemfor control l'ing
and/ or supervi si ng.the 0 xtrac evic

Extraction device %co é{'lr%%’b ag%‘@g%gc?q{ ”bq ﬁ’\?el ﬁ}?gﬁ'ms rFBr173| ng
mechani cal SaishpReym@ticsyytenn dieling gesiyriecbst apte geperatec vé-as@i-ffo20 t ube
(7") to bengbvdAght oP3hkieldtYolilc@fbonents (8, 8", 8") in said tube (7, 7', 7").

10 19. Extraction device according to one of the claims 10 to 18,
comprising control means for automatically controlling the extraction of
said electronic components (8, 8', 8") from said tube (7, 7°, 7").

20. Extraction device according to the preceding claim, said
control means comprising at least an optical sensor.

15 21. Extraction device according to one of the claims 10 to 20,
comprising a control system for controlling and/or supervising the
functioning of said extraction device.

22. Extraction device according to one of the claims 10 to 21,
comprising mechanical means (46, 47) enabling at least one opening of said
20 tube (7") to be at least partially closed.

23. Extraction device according to the preceding claim, said at
least one opening being placed on the upper side of said tube (7"), said
mechanical means comprising a cover (46).

24. Extraction device according to one of the claims 10 to 23, for
25 extracting electronic components (8, 8', 8") simultaneously from a plurality
of tubes (7, 7', 7).



23. Extraction device according to the preceding claim said atszGﬁéboﬁée
openi ng being placed on the upper side of said tube (7"), said ani cal
means conprising a cover (46). 24. Extraction device according to one of
the clains 10 to 23, for 25 extracting electronic conponents (8, 8, 8")
sinmul taneously froma plurality of tubes (7, 7', 7"). 23 June 2006 19 25.
Device for feeding with electronic conponents (8, 8, 8") a processing
line (9), characterized in that it coni®i8es an extraction device
according to one of the clains 10 to 24. 26. Feeding device according to
the preceding claim conpri si ng 5 a conveyor (5) for transporting said

el ectroni ¢ conponents (8 ted fromsaid tubes (7, 7") tog said
processing |ine (9;its %’)‘QV (j‘ egdiyg vt %@@%ﬁmma Cpmﬁwrﬁﬁéﬁe%p 89) 81 ai m
sai d fconwoces(s!ﬁg Haerfg), ahkraearizedinepiat it c&npﬁ@@ﬂéﬂ?@xﬁ@ttléﬂ doges di Bg to
one of the . sipg a receptacle for storing tubes
(7, 7', 1& iR ?négﬁeeﬁyt’?%ﬂqlﬁ‘%ﬁ%%ﬁ'ent s (8, 8, 8"). 29. Feeding
devi ce accordlng to one of the clainms 25 to 28, placed on a supporting
E)Ig;;lte (10) for itsgpd¢badidd Heda L L8 diRhodhe HERRMY cIBfrﬂ,ngr‘Qh'p?%ir{d ne

' 5 aconveyor (5) for transporting said electronic components (8) extracted

from said tubes (7, 7', 7") to said processing line (9).

27. Feeding device according to the preceding claim, said
conveyor (5) being a linear conveyor,

28. Feeding device according to one of the claims 25 to 27,
10 comprising a receptacle for storing tubes (7, 7°, 7") containing electronic
components (8, 8', 8").

29. Feeding device according to one of the claims 25 to 28,
placed on a supporting plate (10) for its modular integration into a
component processing line (9).



