T Met hod and device for conditioning el ectronic conponents into tubes and
el ectroni ¢ conponent outputting device The present invention concerns a

nmet hod and-a device for conditioning electroni.c conponents into tubes. The
present invention also concerns a device for conditioning electronic
conponents into tubes which can also be used for extracting conmponents
fromconditioning tubes. Electronic conponents are generally conditioned in
tubes, generally of rigid antistatic plastic of globally rectangul ar
section, offering good nmechanical protection and in particular permtting
their transport. In certain cases, the tube's profile is specifically
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into a tube, in which they are held one behind the other. The tubes are

closed at each extremity by a generally crude stopper designed to prevent

the components from coming out.

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

Most of the prior art devices use the force of gravity in order to
have the components 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
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
the tube must be corrected. The components are thus generally slid from




themto be transferred to another device, their orientation when exiting
the tube nust be corrected. The conponents are thus generally slid from2
the tube onto a curved conveyor that will bring themin the desired
position. These prior art devices have several disadvantages. The
mechani sm al | owi ng one extremty of the tube to be raised is often
conplicated and its processing speed is bjnited. Furt hernore, curved
conveyors are delicate and costly to nmake: They are general ly 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
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to slide o emw th the necessary throughput and precision. Each tine
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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
components to the location from where they will for example be
transferred onto a processing line. Although these devices require no
mechanism for elevating the tube nor any means for correcting the
components' orientation such as for example a curved rail, the pushing
mechanisms used are generally complex and their rate is often limited.

- Patent application US 2002/00667980 for example describes a
-feeding device whose pushing mechanism comprises a steel strip
introduced in the tube through one of its extremities in order to push the
components towards the other extremity. Such a mechanism is very
complex and delicate, mainly because the pushing mechanism's movements
must be controlied accurately and synchronized with the rate of the
subseq.uent device, for example a processing line that removes the
extracted components, Furthermore, the stoppers must be removed at both
extremities of the tube before the latter can be placed in the receptacle of




conpl ex and delicate, mainly because the pushing nechanism s nmovenents

nmust be controlled accurately and synchronized with the rate of the
subsequent device, for exanple a processing line that renoves the

extracted conponents. Furthernore, the stoppers nust be renoved at both
extrem ties of the tube before the latter can be placed in the receptacle
of 3 the feeding device, which requires additional manipulations for each
tube processed by the device. Patent US4770565 describes a device in which
the electronic conponents are extracted fromtheir transportation tube by
suction. One extremty of the transportation tube is inserted into an
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sucking the components out of their tube is generated by a flow of

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

precisely. Furthermore, inside the adapter, the components pass from a

partial air vacuum behind the air fiow to an overpressure zone after the

nozzle 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 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
‘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.




device is to process successively different types of conponents conditioned
in different transportation tubes, it nmust each tine be equipped with a
new.adapter and possibly with a new conveyor. Patent US5368193 describes a
case for electronic conmponents conprising a spiral-shaped receptacle. This
docunent al so describes an adapted feeding device allowing air to be

I nsuffl ated through openings provided fgr this purpose in the case in
order to extract the conponents. Use of -such a device is however very
limted since it is specifically adapted to this type of cases that
correspond to no industrial standard. It is thus an aimof the present
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transport, wherein sal ctroni ¢ conponents are inserted into said tube
t hrough a depression being generated at one of the extremties of said
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wherein said electronic components are inserted into said tube through a
depression being generated at one of the extremities of said tube with
~ Pneumatic means. These aims are also achieved by a device for
- conditioning electronic components in a rectilinear tube permitting their
transport, comprising a pneumatic system allowing a depression to be
created at one of the extremities of the tube for inserting the electronic
components into the tube and by a device for outputting electronic
components from a processing line comprising such a conditioning device.

The use of pneumatic means for conditioning electronic
components offers among other 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:

Fig. 1 shows a side view of a feeding and/or outputting device
comprising an extraction and/or conditioning device according to a
preferred embodiment of the invention,



remain in horizontal position whilst avoiding the use of delicate and
conplicated nechani cal neans. The present invention will be better
understood by reading the description of a preferred enbodi nent
illustrated by the figures 1 to 6, in which: Fig. 1 shows a side view of a
feeding and/ or outputting device conprising an extraction and/or

condi tioning device according. to a preferred enbodi nent of the invention,
5 Fig. 2 shows a top view of the device of figure 1, Fig. 3a shows a
partial cross section along the axis 111-111 of the device of figures 1
and 2, Fig. 3billustrates the way in which the opening nmechani smof the

recept acl e of the dpjy. Q%hgﬁ,\,sfé%ﬁggevg‘o@@ge% ekéf’flg ik 14 shows a parti al

view of the extraction and/or conditlonin VI ce according to a preferred
enbodi ment of the invention, Fig. 5 shows a cross section along the axis
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with the tube of figure 7. In a preferred enbodi ment, the device of the
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Ag device according to a preferred embodiment 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 similar to the cross sectional view of

tigure 5 when the extraction and/or conditioning device is used for another
type of tube,

Fig. 7 shows a cross section of an at least partially opened
conditioning tube,

Fig. 8 shows a cross section similar to the cross sectional view of

figure 5 of an extraction and/or conditioning device adapted for use with
the tube of figure 7,

Fig. 9 shows a side view of a feeding and/or outputting device
adapted for use with the tube of figure 7.

In a preferred embodiment, the device of the invention is an
extraction device integrated in an electronic component feeding device
designed to work with a processing line, for example a testing andfor
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
9 is equipped on its periphery of component-holders, for example suction




designed to work with a processing line, for exanple a testing and/or
conditioning line, articulated around a circular conveyor 9 (figures 1 and
2). The feeding device extracts the electronic conmponents 8 fromthe tubes
7 and nakes them available to the circular conveyor 9. The circular
conveyor 9 is equipped on its periphery of conponent-hol ders, for exanple
suction 6 nozzles 90, allow ng the conpogents 8 to be renoved and
transported to the other stations 99 of?the processing line, partially
represented.in figure 2, such as for exanple testing, marking and/or
conditioning stations. The feeding device, in the same manner as the other
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advant ageously adapted to the type of
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 suction nozzles 90 of the circular
conveyor 9. The linear conveyor 5 is for example a vibratory conveyor on
which the electronic components 8 move under the effect of the vibrations
of an electromagnetic or piezoelectric vibrator 55 or an at least partially
closed rail where the electronic devices are moved by pneumatic means.
The linear conveyor 5 comprises for example a base 50 fastened on the
vibrator 55 and on which a rail is formed to guide the components'
movement. The rail's profile is advantageously adapted to the type of
components to be conveyed. It is preferably similar to the inner profile of
the tubes 7. The base 50 is covered by a cover 51 preventing the
components to involuntarily come off the rail. According to the
configurations, the lower side of the cover 51 can also be profiled in order
to contribute to guiding the components.

The inventive extraction device onto which the tubes 7 are
emptied of their electronic components 8 is placed close to the extremity of
the linear conveyor 5 that is opposed to the circular conveyor 9. It is placed



conponents to be conveyed. It is preferably simlar to the inner profile of
the tubes 7. The base 50 is covered by a cover 51 preventing the

canponents to involuntarily come off the rail. According to the
configurations, the |ower side of the cover 51 can also be profiled in
order to contribute to guiding the conponents. The inventive extraction
device onto which the tubes 7 are enptigd of their electronic conponents 8
is placed close to the extremty of the’linear conveyor 5 that is opposed
to the circular conveyor 9. It is placed 7 in such a manner that, when the
el ectroni c conponents 8 are extracted, the tube 7 to be enptied i's aligned
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dimensions than those of the tube 7 is formed inside the jaws 31, 32, Itis 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

'u tube 7 when the pincer 3 is closed onto the fatter. The pincer 3 is connected
to a pneumatic system (not represented) through a conduit 39 provided for
example in the lower jaw 32. '

The feeding device preferably comprises a receptacle, placed
preferably in parallel to the extraction device, making it possible to receive
& certain number of tubes 7 capable of containing the electronic
components 8. The receptacle is for example constituted of two rails 6
placed more or less vertically and placed in such a manner that, through
their U-profile for example, each holds one extremity of the tubes 7 located
in the receptacle, thus preventing them from moving in the horizontal
plane whilst allowing them to slide vertically. Mechanical means {not
represented) allow the transfer of the tubes 7 from the receptacle to the
extraction device. Recovery receivers 66, visible in figure 2, situated for
example on the other side of the extraction device, receive the empty
tubes,

The tubes 7 containing the electronic components 8 that are to
be introduced onto the processing line by the feeding device are thus




pl aced nore or less vertically and placed in such a manner that, through
their U profile for exanple, each holds one extremty of the tubes 7
located in the receptacle, thus preventing themfromnoving in the

hori zontal plane whilst allowing themto slide vertically. Mechani cal
nmeans (not represented) allow the transfer of the tubes 7 fromthe
receptacle to the extraction device. Regovery receivers 66, visible in
figure 2, situated for exanple on the other side of the extraction device,
receive the enpty tubes. The tubes 7 containing the electronic conponents
8 that are to be introduced onto the processing line by the feeding device
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device. At [ts lower extremty, e pro . . di ng the
extremty of PREENMLs 7 in the horizont al plane is open in order to allow
the lower tube.7 to pass. The latter is held in the receptacle by at |east
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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
; 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
the linear conveyor, the tube 7 is held in its position by the shoe 41 whose
lower profile is preferably formed in order to ensure, or even correct, its
alignment relative to the linear conveyor.

The pincer 3 is closed on the extremity of the tube 7 (figure 4). As
illustrated in figure 5, the airtight foam 35 inside the jaws 31, 32, then
moulds itself closely to the outer profile of the tube 7. The portion of the
clearances formed in the jaws 31, 32 that are not filled with foam 35 then
build a chamber 36 that is hermetically sealed, connected through the
intermediary of the conduit 39 to the pneumatic system (not represented).

The one skilled in the art will however understand that it is also
possible to hermetically seal the chamber 36 around the tube 7 by other
means than foam 35. It would for example be concelvable to provide jaws
whose profile would be perfectly adapted to the outer profile of the tube




the linear conveyor, the tube 7 is held in its position by the shoe 41
whose lower profile is preferably formed in order to ensure, or even
correct, its alignnent relative to the |inear conveyor. The pincer 3 is
closed on the extremty of the tube 7 (figure 4). As illustrated in figure
5, the airtight foam 35 inside the jaws 31, 32, then noulds itself closely
to the outer profile of the tube 7. Themportion of the clearances forned
in the jaws 31, 32 that are not filled with foam 35 then build a chanber
36 that is hernetically seal ed, connected through the internediary of the
conduit 39 to the pneumatic system (not represented). The one skilled in
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the whole extremity of the tube 7 that is in the chanber 36. In order to
-extract the conpo ts fromthe tube 7, conpressed air is brought
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- -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
70 closing the extremity 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
extremity of the tube 7 aligned with the linear conveyor 5. The components
8 are thus expelled in a continuous flow from the tube 7 by the
overpressure generated in the chamber 36 and transferred one after the
other onto the linear conveyor 5. The one skilled in the art will however
understand that it is also conceivable within the framework of this
invention to expel the components 8 one by one from the tube 7 by short
successive impulses of compressed air for example.

When the tube 7 is entirely emptied of its components 8, for
example after a determined period during which overpressure is applied,
the pincer 3 is opened and the shoe 41 is lifted. The tube 7 is then
evacuated into the receivers 66 below the support 45 by mechanical means

(not represented). A new tube 7 can then be brought from the receptacle
towards the extraction device.



70 closing the extremty of the tube 7 is not hernetic, the overpressure
generated in the chanber 36 spreads into the tube 7 fromthe extremty
that is in the chanber 36, pushing the conmponents 8 towards the open
extremty of the tube 7 aligned with the |inear conveyor 5. The conponents
8 are thus expelled in a continuous flow fromthe tube 7 by the
overpressure generated in the chanber 361@nd.transferred one after the
other onto the linear conveyor 5. The one skilled in the art wll however
understand that it is also conceivable within the framework of this

I nvention to expel the conponents 8 one by One fromthe tube 7 by short
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during the Eftente myeaint indroriZontal 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

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,

Use of pneumatic means for extracting components can further
allow the inventive device to reach higher rates than the rates of the prior
art devices, notably of the devices using gravitational force.

An additional advantage of the extraction device of the

invention is that it allows the components 8 to circulate in both directions
in the tube 7. '

The dimensions of the current electronic components tend to
become ever smaller. Moreover, they are often placed widthwise, i.e. their
largest dimension is placed perpendicularly to the longitudinal axis of the
tube. These two factors thus diminish the lateral hold of the components in
their tube, allowing them to be placed slig htly askew. It thus frequently
happens that an electronic component is sufficiently aslant so that for



I nventive extraction device thus nakes it possible to avoid using conpl ex
mechani cal nmeans generally necessary to el evate the tubes in the devices
using gravitational force. The nechani cal neans for inplenmenting the

met hod of the invention are al so nuch sinpler and sturdier than the

pushi ng devices used by the prior art extraction devices allow ng the
conponents to be extracted from tubes plﬂged hori zontal ly. Use of pneumatic
means for extracting conponents can furt al l ow the inventive device to
reach higher rates than the rates of the prior art devices, notably of the
devices using gravitational force. An additional advantage of t he
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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 sucked, for example
through the conduit 39. A depression is thus created inside the chamber 36
that spreads into the tube 7, attracting the electronic components 8 that
are there towards the pincer 3. The components, for exam ple components
jammed during extraction, are thus re-directed in the direction of the
pincer 3. By alternating short periods of suction with quick impulses of
compressed air, the pneumatic system generates a to-and-fro movement of
the components 8 in the tube 7. A few alternated movements are generally
sufficient to resolve most obstruction problems. The extraction process can
then resume and the compressed air is again introduced in a continuous

manner inside the chamber 36 until the components have been completely
extracted.

The extraction device according to the invention thus preferably
comprises control means {not represented), for example optical sensors, for
detecting the presence of the electronic companents 8 in the tube 7 and
the transfer of the components from the tube 7 onto the linear conveyor 5.
The information issuing from these control means is transmitted to the
device's control system. When the control system receives the information




considered enpty. According to a preferred enbodi nent of the invention, the
pneumati c systemnot only allows conpressed air to be introduced inside

t he chanber 36, but also enables air therein to be sucked, for example

t hrough the' conduit 39. A depression is thus created inside the chanber 36
that spreads into the tube 7, attracting the electronic conponents 8 that
are there towards the pincer 3. The conpgpents, for exanple conponents
jamred during extraction, are thus re-directed in the direction of the
pincer 3. By alternating short periods of suction with quick inpulses of
conpressed ajr, the pneumatic system generates a to-and-fro novenent of
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system the order to generate a to-an enent of the conponents
according to the aforenentioned principle, then to re-establish in the

fube | s 3ﬁbisQgg@a;j&ﬁ?gﬁﬁm%a%ﬁmﬁ?@%ﬁ%@%% 28 BERSA 10"t he
| i near conveyor 5 is ect ed” Byt e o vehresrnigd) fastened dikactinarr act i on
of the conp¥ @@‘Elygmto t?‘ne 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
- 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
advantageously switched on in parallel to the to-and-fro movements of the
components 8 in the tube 7. These vibratory movements of the extremity of
the tube 7 make it in particular possible to unblock the electronic

components 8 that might be wedged between the exit of the tube 7 and
the entry of the linear conveyor 5.

According to the previously mentioned embodiment of the
invention, the extraction device is particularly suited for extracting
electronic components conditioned in tubes whose tongitudinal sides are
closed on their entire length, such as for example the tubes 7 and 7 whoée
profiles are represented in figures 5 and 6. Since the closed tube is airtight
on its entire length, the overpressure and/or depression created inside the
chamber 36 by the pneumatic system spreads optimaily, allowing good
control of the movement of the electronic components to be extracted.




[ [ d. In the contrary case, the control systemlaunches a new
;Zr?ggtlggealternating nnven%nts of the components. According to a variant
enbodi ment 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 betmeer e
shoe 41 of the press 4 and an addltlonal1§hoe (not represented) also .
fastened to the vibratory system whose upper side is nore or |ess at he
same height as the upper side of the support 45. The vibratory systenLt us
allows the extremty of the tube 7 close to the linear conveyor 5 to be
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on their entire length, the differences of pressure generated by the
pneumati c 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
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 sufficiently airtight for the electronic

components therein to be extracted efficiently, according to the inventive
method.

Barring contrary indicatiohs, the same elements are designated
by the same reference numbers in the figures 1 to 9.

According to the variant embodiment iliustrated by the figures 8
and 9, the mechanical means for closing at least partially the tube 7*
preferably comprise a cover 46 that is placed on the tube 7" when the
latter is in position on the support 45 for extracting the components 8° it
contains. The length of the cover 46 is prefera bly sufficient to cover the
entire upper length of the tube 7* between the shoe 41 and the pincer 3.
In order to increase further the tightness of the tube 7", the lower surface
of the cover 46 is preferably at least partially covered by a gasket 47 of a
supple and airtight material, for example of rubber. The gasket 47 is




systemin the chanber 36 of the pincer 3 spread efficiently only until the
first lateral opening encountered by the corresponding air flows, thus
preventing an efficient control of the conponents |ocated beyond this
opening. Although this |ack of efficiency can be conpensated, for the
novenent of the conponents towards the exit of the tube opposed to the

pi ncer 3, by increasing the pressure of e air injected into the chanber

36, it is practically inpossible to conpensate it in the case where the
conponents must be re-directed by suction towards the pincer 3. Figures 8
and 9 thus illustrate by way of exanple a preferred enbodinment of the
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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

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

According to the variant embodiment described here above by
way of example, the mechanical means for dosing at least partially the
open tube 7" comprise a cover 46 placed between the pincer 3 and the
shoe 41. The one skilled in the art will however understand that other
forms of covers, motorized 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 mechanical means. Itis for

| example conceivable to size the shoe 41 so that it covers the upper part of
. the tube from the pincer 3 up to its opposed extremity, to size the upper

jaw 31 of the pincer 3 so that it covers the open tube until the shoe 41, or
to combine these two elements.

Within the framework of the invention, the extraction device can
also be adapted for extracting electronic components from tubes that are
open on their lower part, for example by covering at least partially the
support 4 with a flexible and airtight material onto which the open tube is




| ower ed, which could hinder their extraction. Preferably, the cover 46 is
notorized and its novenents are controlled by the device's control system
The cover 46 is for exanple noved vertically by a linear actuator (not
represented), for exanple by a pneumatic thrustor or an el ectronmagnetic
actuator, which lowers it and presses it with a predeterm ned force onto
the tube 7" when the latter is placed ii extraction position on the
support 45. The novenents of the cover % are preferably automated and
coordinated with those of the pincer 3 and of the shoe 41 so that the
three elenments are closed and/or |owered onto the tube 7" at the sane
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: hhas 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
controlied. '

In the case of an extraction device capable of processing a
plurality of tubes in parallel, the feeding device of the invention is also
adapted for receiving the electronic components extracted from these
tubes to make them available, for example, to one or several processing
Iines. The feeding device is then for example equipped with a
corresponding number of parallel linear conveyors or of a single conveyor
having several entries and a single exit point.

According to another preferred embodiment, the present
invention is applied to the outputting of electronic components 8 from an
automatic processing line and their conditioning into tubes 7. According to
this embodiment, the extraction device and the feeding device described
above are turned into a conditioning device and an outputting device
respectively. The outputting device of the invention collects the electronic
components 8 which were for example processed by the processing line and




15 placed during extraction of the conponents, or fromtubes open on the
sides by profiling for exanple the support 45 so that the open tube can be
inserted fully or by using specific covers placed vertically on one or two
si des of the open tube. Any conbination of the aforenentioned solutions is
of course conceivable wthin the franmework of the invention, according to
the size and disposition of the openingsq9f the tubes to be processed. In
t he precedi ng exanples, the extraction device of the invention allows the
el ectroni c conponents to be extracted from one tube. The one skilled in
the art will easily understand that it is conceivable to adapt the
inventive exfserts thamdeta the tubes it which they ardd@syain Qohﬁit‘?éﬁé@?%:r -

' el. Th
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tube, thus ¢ pEPHgticyosssingtinermreffor hestshacts iR eRbdapl each
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conveyor h‘éfg’ir%dogﬁ?g?"é{t the help of ppemdtigimeansi t poi nt. According to

anot her preferred enbodi nent, the present invention is applied to the
out putting of el ectA&ryrai .froman omati c processing line
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and their conditioning Nt _ e lVRntgn, svhen the glectionic eomponesis 8 t he
extracti on WBDSRYtaH PV the lincaticapveyor Sardee atithe@ntrance of the tube 7

which is aligned with the linear conveyor 5, they are sucked into the tube 7
through a depression generated inside the tube 7 by pneumatic means.
With reference to figure 4, in order to insert the components 8 into the

~ tube 7, pincer 3 is dosed and air is sucked preferably continuously by the
pneumatic system from the chamber 36 through the conduit 39, thus
generating a depression or vacuum in the chamber 36. Since the stopper 70
dosing the extremity of the tube 7 is not hermetic, the vacuum generated
in the chamber 36 spreads into the tube 7 from the extremity that is in the
chamber 36 up to its opposite extremity, thus sucking the components 8
from the linear conveyor into the tube 7. The com ponents 8 are thus

~ transferred one after the other from the linear conveyor and inserted in a

continuous flow into the tube 7 by the vacuum generated in the chamber
36.

i

When the tube 7 aligned with the linear conveyor 5 is ful of
components 8, the pincer 3 and the press 4 are opened and the tube is
evacuated for example towards a stacker (not represented). Empty
conditioning tubes 7 are preferably stored in the receptacle constituted for
example of the two rails 6, such that a new empty tube is then taken from
the receptacle to be aligned with the linear conveyor 5 and held by the
closing of the pincer 3 and the press 4. Electronic components 8 can then be




above are turned into a conditioning device and an outputting device
respectively. The outputting device of the invention collects the .

el ectronic conponents 8 which were for exanple processed by the processing
line and 16 .inserts theminto the tubes 7 in which they are usually
conditioned for exanple in order to facilitate their transport and/or
their storage. According to this enbodl gt and with reference to figure ﬁ,
the processed el ectronic conponents 8 whith were for exanple tested by the
automatic processing line are for instance deposited by the circular
conveyor 9 onto the |linear conveyor 5 of the outputting device which

t ts themtéd omchd eewidanghied taBePChforiMUPSithd BfnbbRS o fo@RRgged to
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V|bratrgns or with the help of pneumatic neans. According to the |nvent|on,
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| i near convlesing Bansferrdd froi the linear conveyor 5 to the tube 7, the control

system sends to the pneumatic system the order to generate a to-and-fro

movement of the components according to the principle explained further

above, then to re-establish in the chamber 36 the vacuum necessary for

sucking the components into the tube 7. If the tube is unblocked, i.e.if a

transfer of components from the linear conveyor 5 to the tube 7 is detected

by the control means, the normal insertion of the components 8 is

continued. In the contrary case, the control system launches a new series of

alternating movements of the components,

More generally, the outputting device and the conditioning
device of the invention preferably comprise the same features as
respectively the feeding device and the extraction device described before.
A difference however between these two aspects of the present invention
is that when the components 8 are collected and inserted into the tubes 7,
they are transported in the opposite direction on the linear conveyor 5,
Another difference is that depression is mainly generated in the chamber
36 of the conditioning device for sucking the components 8 into the tube 7
whereas overpressure is mainly generated in the chamber 36 of the
extracting device for pushing the components 8 out of the tubes 7. A
further difference is that when the device of the invention is used for
inserting components into tubes, the tubes 7 stored in the receptacle are




nents 8, the pincer 3 and the press 4 are opened and the tube is

geggﬁaSed for exangle towards a stacker (not represented). Enpty -t ed
conditioning tubes 7 are preferably stored in the receptacle_conﬁtl ? Een
for exanple of the two rails 6, such that a new enpty tube is tdeﬂ lg e
from the receptacle to be aligned with the |inear conveyor 5 an e8 a%
the closing of the pincer 3 and the pr 4, Electronlc.conponeﬂts C
then be i 17 inserted in the newy aligned tube 7 according to t_ed/
principle explained above. As explained before, the outputting and/or t
f eedi ng device of the invention preferably conprises control neans (no
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general ly, c}esgriged above in reference with figure 9.

The one skilled in the art will also understand that the
outputting device of the invention can be adapted to insert components
into a plurality of parallel tubes, similarly to what is described above for

extracting components from a plurality of tubes.

According to a variant embodiment of the invention, the
automatic processing line comprises two devices of the invention. A first
device extracts the unprocessed components out of the tubes in which they
are conditioned and feeds them to the processing line while the second
one collects the processed components from the automatic line and
conditions them into conditioning tubes 7. Preferably, both devices are
noticeably identical, their functioning as feeding or outputting device
being preferably determined through programming of each device's
control system and possibly slight mechanical adaptation. The main

‘mechanical difference between the feeding device and the outputting
device consists in the output tube collector, where simple receivers 66 are
for example used for the feeding device whereas a tube stacker is
preferably used for the conditioning device. This difference is due to the
fact that empty tubes evacuated from the extracting device don't require
much handling care whereas the tubes full of components output from the




device of the invention preferably conprise the sane features as
respectively the feeding device and the extraction device described before.
A difference however between these two aspects of the present invention is
t hat when the conmponents 8 are collected and inserted into the tubes 7,
they are transported in the opposite direction on the |inear conveyor 5.
Anot her difference is that depression i inly generated in the chanber

36 of the conditioning device for sucking the conponents 8 into the tube 7
whereas overpressure is nmainly generated in the chanber 36 of the
extracting device for pushing the conponents 8 out of the tubes 7. A

further diftenditioning rideat tobe hahfed QHHF €ardl] forfistdN@y t?é‘cér?staﬁggl for

inserting c kﬁ t he t|€h n the rece e are 1
8 enpty congaﬁpomﬂ&ﬁz{)ﬁtag WpinpEder a‘é‘P'F‘éf?@@i"@ﬂl@‘lﬁNﬂ’é‘lﬁ@ W&ihf thee

| i near conv 5 5in order to be filled with conponents. Still another
difference is that the recovery receivers 66 illustrated in figure 2 and in
whi ch the enpty tubes 7 are evacuated when the device of the invention is
used for extracting and feeding el ectronic conponents 8 are preferably

repl aced by a stacker in which full tubes are horizontally stacked one onto
the ot her when the device of -the invention is used for outputting and
conditioning el ectronic conponents 8. The one skilled in the art wll
understand that, according to the invention, if conponents have to be
conditioned in at least partially opened tubes 7", the outputting device
of the invention preferably conprises a cover 46 cI05|ng at | east
partially the tube 7" such as the one described above in reference with
‘figure 9. The one skilled in the art will also understand that the

out putting device of the invention can be adapted to insert conponents

into a plurality of parallel tubes, simlarly to what is described above
for extracting conponents froma plurality of tubes. According to a
variant enbodi nent of the invention, the




automatic processing line conprises two devices of the invention. A first
devi ce extracts the unprocessed conponents out of the tubes in which they
are conditioned and feeds themto the processing line while the second one
coll ects the processed conponents fromthe automatic line and conditions
theminto conditioning tubes 7. Preferably, both devices are noticeably
identical, their functioning as feeding out putting device being

pref erably determ ned through programm of each device's control system
and possibly slight mechani cal adaptation. The main mnechanical difference
bet ween the feeding device and the outputting device consists in the

out put tube collector, where sinple reckiifgrs 66 are for exanple used for
t he feedi ng device whereas a tube stacker is preferably used for the
conditioning device. This difference is due to the fact that enpty tubes
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rectilinear (é}i:le&?es?lﬁ-j 58@%@?’?‘?’% &ﬁ@oﬂ‘et‘?f“‘sep@?tfem&'ﬁr%fcﬁaéﬂl zed in
~that said ﬁ-!t&:( Wdni & )d@ﬁb@mma’qeméﬁns 82) are inserted into said tube

(7, 77, 7") through a depression being generated at one of the extremties

of said tube ( K@% q%gumattl means. 2. Method according to the
precedi ng cl ai " sal d M@‘F hdingetonthe,Brraeding) cigjms saidideprassiout  of
sai d tube (being gererpted byeicking) aic ot difsgid tulsngz, of 2he preceding cl ai s,

conprising the step of hernetically connecting sai d one extremty of sai d

tube (7, 7', 7 ) to Rﬁl ?_lp eunmati c neans.
ethod according to one of the preceding claims, comprising

the step of hermetically connecting said one extremity of said tube (7, 7'
~ 7") 1o said pneumatic means.

4. Method according to one of the preceding claims, comprising
a step of generating an overpressure at said one extremity of said tube (7,
7', 7") to invert the direction in which said electronic componen’cs (8, 8,8")
circulate in said tube (7, 7, 7*).

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

6. Method according to one of the preceding claims, the correct
insertion of said components being controlled by optical detectors.

7. Method according to one of the claims 5 or 6, comptrising a
step of generating an overpressure at said extremity of said tube (7, 7, 7")
in case of incorrect extraction of said components (8).

8. 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.




4. Method according to one of the preceding clains, conprising .a step of
generating an overpressure at said one extrenmty of said tube (7, 7', 7")
to invert the direction in which said electronic conponents (8, 8, 8")
circulate in said tube (7, 7, 7"). 5. Method according to one of the
preceding clains, the correct insertion of said conponents being
controlled automatically. 6. Method accosfling to one of the preceding
clains, the correct insertion of said conponents being controlled by
optical detectors. 7. Met hod according to one of the clains 5 or

conprising a step of generating an overpressure at said extrenlty of said

l\/gfﬁ g 7, T, é )9 in cddethdd anmmﬂnegttoehérpaétedmgctiauﬁ@'sg cPaB‘ili;, 5 (8). 8.
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closing at least partially sai d at | east one opening, 21 9. Method
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f to th
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upper surfaﬁ%mpélélftﬂ ﬂ1&)e¢\mjlrsg eﬁsar«:lammperssurmdeltﬁyaweérpm%of sai d upper
surface by a cover (46). 11. Method according to one of e preceding

cl ai s, conprls t | taneous insertion of el ectronic conponents (8,
8, 8") fr om a EI ur aRﬁ?@“’g}fj agqepding to one ofthp pregedibgwil siens; eormpeiitig i oni ng

el ectroni c dunfionstareoB,infrtiod’ Hf lecBroni€edmbbReats (a/ze é“}'frgm’ )
permtting ﬁl‘ﬂ@bﬁaﬁ%ﬁﬁﬂ}& claa; acterized in that it "conprises 2 pneumati c

system al | ow ng epressi on to”be created at one -of the extrenmties of
said tube (7, 7', 7") for inserting said electronic conponents (8, 8, 8")

into said tube 1Z, 7 DevVick. foi%on@ﬁ‘&hlhbcﬁlémoﬂﬁvdo?ﬁpgﬁgﬁ%géng'c hi ne

recedin ic s oW n Rt of
Ear q tubg ?%algheélaﬁfﬂe &) %ur?’t) pernl’r%ttr tﬁerr transport, characterized in that it

comprises a pneumatic system allowing a depression to be created at one
of the extremities of said tube (7,7',7") for inserting said electronic
components (8, 8', 8") into said tube (7, 7°, 7).

13. Conditioning device according to the preceding claim, said
- pneumatic system allowing air to be sucked out of said tube (7,7, 7").

14. Conditioning device according to one of the claims 12 or 13,
said pneumatic system comprising means for hermetically connectmg said
~©ne extremity of said tube (7, 7, 7") to said pneumatic system.

15. Conditioning device according to one of the daims 12 to 14,

“said pneumatic system enabling an overpressure to be generated at said

one extremity of said tube (7, 7*, 7") to invert the direction in which said
electronic components (8, 8', 8") circulate in said tube (7, 7', 7").

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

17. Conditioning device according to the preced:ng claim, said
pincer (3) comprlsmg a compressible and mouldable material (35) capable



14. Conditioning device according to one of the clainms 12 or 13, said
pneumati ¢ system conprising neans for hernetically connecting said one
extremty of said tube (7, 7', 7") to said pneunatic system 15.

Condi tioning device according to one of the clains 12 to 14, said
pneumati c system enabling an overpressure to be generated at said one
extremty of said tube (7, 7', 7") to imyert the direction in which said
el ectroni c conponents (8, 8, 8") circulate in said tube (7, 7', 7"). 16.
Condi ti oni ng device according to the preceding claim said connecting
means conprising a pincer (3) for grasping said one extremty. 17.

Condi t i oni ngf Mvildéng tself dorthetautienprofikcefiiaid tabai(m) 752 whamess (3)
conpri si ng PP i i mat erial (35) capable 22 of

moul di ng it Eafg t?é)e@ﬁdé‘pgg?@%%#’gg%? said tube (7, 7'. 7") when said
pincer (3) grasps said one extremty. 18. Conditioning device according to
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pneumati ¢ system bei ng designed so as to generate a to-and-fro novenent of
" the electronic conponents (8, 8, 8") in said tube (7, 7', 7). 23. _
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21. Conditioning device according to the preceding claim, said
two jaws (31, 32) being padded with compressible and mouldabie material
(35).

22. Conditioning device according to one of the claims 12 to 21,

sald pneumatic system being designed so as to generate a to-and-fro
movement of the electronic components (8, 8!, 8") in said tube (7, 7', 7%).

23. Conditioning device according to the preceding dlaim, said

pneumatic system allowing an overpressure at one of the extremities of
said tube (7, 7', 7") to be created.

24, Conditioning device according to one of the claims 12 to 22,
comprising control means for automatically controlling the insertion of said
electronic components (8, 8", 8"} inta said tube (7, 7', 7%).

25. Conditioning device according to the preceding claim, said
conttrol means comprising at least an optical sensor.,




said tube (7, 7', 7") to be created. 24. Conditioning device according to
one of the clainms 12 to 22, conprising control neans for automatically
controlling the insertion of said electronic conponents (8, 8, 8") into
said tube (7, 7', 7"). 25. Conditioning device according to the preceding
claim said control neans conprising at |east an optical sensor. 23 26.
Condi ti oni ng devi ce according to one of e clains 12 to 25, conprising a
control systemfor controlling and/or supervising the functioning of said
condi tioning device. 27. Conditioning device according to one of the clains
12 to 26, conprising nechanical nmeans (46, 47) enabling at |east one

openi ng of sai d26t ube ((dﬁc]ltlbmrlngd&tnde%%brdlﬁ@&b%ﬁé’o?'tﬁ’é%gnmng t0 25
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means conpr f $PHIPRINGRAesaid 49)1dlt2@1mgodmm;e oni ng device according to one of
the clains 12 to 28, for inserting electronlc conponents (8, 8, 8")

si mul t aneousl y oma . plyrality of, tubes 7"). 30. Conditi oni ng
devi ce accor di ngﬁt 0 orgéjorﬁﬂif)ﬂg‘%fjﬁ?”ﬁ@ afgok "9§° 0%@ thedaims 12 toe6ns

al | owi ng ancewdrisitesmechaniabenearsa¥i6d4 2t emdlslirgf at kst 8k cﬁféntlhﬁ%f%gfa' d
tube (7, 7' tybe {7"‘)‘%6 @(5{ fé%gg?gr%%wd%ls troni c conponents

fromsaid tube , T outputting el ectronic conponents
(8, 8, 8") froma proceSS| ng line (9), characterized in that it corrprises

afgzgltltlngnéng pyg cecrq de@déﬂC@mc%Hlﬁ@S?ghél Céld%nbc&é??]&‘q a c%nveyor
(5) for t ran%\ﬁgsﬁ] $(\eglgl "i'ip %ﬁ?ﬂp 3ﬁ$ fsadattﬂb? (7 Vomaishi d
processi ng 'Fieﬁ apyy Ertsaagﬁmmmsg(a?;ovar (4a).) . 33 Qut putting device
accordi ng to the preceding claim said

29, Conditioning device according to one of the daims 12 to 28,

for inserting electronic components (8, 8, 8 8") simultaneously from a
plurality of tubes (7, 7, 7"). '

30. Conditioning device according to one of the daims 12 to 29,
said pneumatic means allowing an ‘overpressure to be created at one of the

extremities of said tube (7, 7*, 7") for extracting said electronic components
(8, 8', 8") from said tube (7, 7, 7").

31. Device for outputting electronic components (8, 8', 8"} from a
processing line (9), characterized in that it comprises a conditioning device
according to one of the claims 12 to 30.

32. Outputting device according to the preced ing claim,
comprising a conveyor (5) for transporting said electronic components (8)
output from said processing line (9) to said tubes (7. 7', 7%).

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

| 34. Outputting device according to one of the claims 31 to 33,
comprising a receptacle for storing empty tubes (7,7, 77).




conveyor (5) being a linear conveyor. 34. Qutputting device according to
one of the clains 31 to 33, conprising a receptacle for storing enpty
tubes (7, 7', 7") 24 35. Qutputting device according to one of the clains
31 to 34, placed on a supporting plate (10) for its nodul ar integration
into a conponent processing line (9). 36. Device for feeding with

el ectroni c conponents (8, 8, 8") a proggssing line (9) and/or for
outputting el ectronic conponents (8, 8 ,78") froma processing line (9),
characterized in that it conprises a conditioning device according to
claim30. 37. Processing line for processing, for instance testing,

el ectroni ¢ comBbnent Quiphabtings d6vize dctdrdihdlto 'oneCOMHd i ces
accordi ng tglaééda&ﬂ‘a%@; r{i'hr Si%a?eytfﬁj of, @%ig v(\ep devél égﬁ*‘%\éﬁg%\g@apt ed to
f eedi ng sai rocessi r?(jﬁ r'ne et or iisAnedyamiatessatiopgntada, g8"), a
second devi EeMOnaddiprocassingelineds).bei ng adapted to outputting el ectronic
. conponents (8, 8, 8") fromsaid processing |ine.

36. Device for feeding with electronic components (8, 8',8") a
processing line (9) and/or for outputting electronic components (8, 8, 8")

from a processing line (9), characterized in that it comprises a conditioning
device according to claim 30.

37. Processing line for processing, for instance testing, electronic
components, characterized in that it comprises two devices according to
claim 36, a first device of said two devices being adapted to feeding said
procgs;ing line with electronic components (8, 8', 8"), a second device of
sald two devices being adapted to outputting electronic components (8, 8',
8") from said processing line. .




