1 Auto-reel changer 5 Reference data The present application claims priority from European Patent
Application EP08169267 filed on November 17, 2008 and from European Patent Application EP08172524
filed on December 22, 2008. 10 Field of the invention The present invention relates to a device for
loading and/or unloading reels with tape-form carriers. In particular, but not exclusively, the device of the
invention is suitable for loading and/or unloading 15 efectronic components packaged in flexible tapes.
Description of related art Automation is a constant goal of many production industries and is of
special Importance in those manufacturing fields that Involve the assembly of a 20 plurality of
components, like, for example, the production of electronic equipment. An Important aspect of industrial
automation is the transport and delivery of components to the different production units, or to workstations
of a production line. 25It is common in electropig sty apd ufacturing, to package electronic
components on a flexible tape support with longitudinally spaced pockets that correspond to the sizes and
the shapes of the components. Packaging tapes can have indefinite length and

5 Reference data

The present application clainms priority from
Eur opean Pat ent Application EP08169267 fil ed on Novenber
17, 2008 and from European Patent Application EP08172524
filed on Decenber 22, 2008.

10 Field of the invention

The present invention relates to a device for
| oadi ng and/or unloading reels with tape-formcarriers. In
particul ar, but not exclusively, the device of the
invention is suitable for | oading and/or unloading
15 el ectronic components packaged in flexible tapes.

Description of related art

Aut omation is a constant goal of many production
industries and is of special inportance in those
manufacturing fields that involve the assenbly of a

20 plurality of conmponents, |ike, for exanple, the production
of electronic equipnment. An inportant aspect of industrial
automation is the transport and delivery of conponents to
the different production units, or to workstati ons of a
production |ine.

25 It is conmon in electronic testing and
manuf acturing, to package el ectronic conponents on a
fl exible tape support with longitudinally spaced pockets
that correspond to the sizes and the shapes of the
conmponents. Packagi ng tapes can have indefinite | ength and



2 may be conveniently coiled in reels for compact storage, protection, transport and interoperation with
automatic machinery. In this technical field the need frequently arises 5 to coil tape carrier in reels
having given characteristics for delivery or further processing. Coiling and uncoiling operations are
often done in a semi-automatic fashion, the reels recei\éng and delivering the tape carrier being driven in
rotation by 10 motors, while the empty and full reels are usually manually placed, and the tape leader is
manually Inserted in the empty reel. Manual operation being slow, costly, and error-prone, there is
evidently a need for a device for loading and unloading reels of tape carriers at high speed and with 15 a
minimal manual inf@yepgioponveni Eekidle tgpeLdre biteAalised @ caPypativelob@Es .and large

electronic compongris ecspeeially véiesploradesh dhese éapgsaee heavyiang denoiatiec high mechanical
strength. High spegd goiljpgyjs delicate in this 20 case, because of the risk of tape failures. This Imposes
a limit to the speed of known coiling devices and methods, in particular during the delicate phase of

insertion of the tape leader into the slot of the reel. A first aim of theﬁgesent invention is to provide 25 a
device, and the correspondihg rhBtriod, 35 \RhH fidtiBlettalpRecdifets ChRBEERbND /T S with less
manual operafons thamwir tHeagevicesrare methoe¢hat d@vkmowgiin ¢ne @niar act er i g¢ further aim of the

present invention ifo 3@IAroReSE Grde\iee hand grereesneiding method that are

Coi ling and uncoiling operations are often done in

a sem -automatic fashion, the reels receiving and
delivering the tape carrier being driven in rotation by

10 notors, while the enpty and full reels are usually manual |y
pl aced, and the tape | eader is manually inserted in the
enpty reel. Manual operation being slow, costly, and error-
prone, there is evidently a need for a device for |oading
and unl oading reels of tape carriers at high speed and with

15 a mnimal manual intervention.

Fl exi bl e tapes are often used to carry relatively

bul ky and | arge el ectronic conponents. Especially when

| oaded, these tapes are heavy and do not offer high

nmechani cal strength. High speed coiling is delicate in this
20 case, because of the risk of tape failures. This inposes a

[imt to the speed of known coiling devices and nethods, in

particul ar during the delicate phase of insertion of the

tape leader into the slot of the reel.

A first aimof the present invention is to provide
25 a device, and the correspondi ng nethod, by which flexible
tape carriers can be coiled in reels with | ess manual
operations than in the devices and nethod that are known in
the art.

A further aimof the present invention is to
30 propose a device, and a corresponding nmethod that are



3 faster in coiling reels of tape carrier than the known devices and methods. Brief summary of the
invention According to the invention, these aims are achieved 5 by means of the device that is the object
of claim 1. More patrticularly, these aims are achieved by a device that has the features of the preamble of
claim 1, characterized by a stopper element, drivable b)hé an actuator in an engagement position in which
the stopper elements engages with said 10 reel, resultifig in a stop of the rotation of the reel and leaving
the reel in a predefined relationship with the tape guides and by a stop detector, providing a stop signal
when the rotation of the reel is stopped by the stopper element. Moreover, the aims of the present
invention are 15 acafveid by acdevic@dor #r! sutdimatdpeoilingyrdarel/ot DABoiliRgG dfPiexible tape on reels
comprising: a coilingvpcatorndharetanerrl.can be rotatably connected to the device; a tape insertion unit,
operatively arranged to guide the flexible tape and connect a free end of the 20 flexible tape to a 5 hub of

the reel. Ac rdlnfg to %eferrgd riant, the aims of the invention are achieved by a device as
ventl on

stated above andﬁﬁheﬁéeﬁwﬁ%rg—&@—meﬂﬁagaﬂm for stocking reels to be processed and placed

above the coiling location, a 25 second reel magazine for stocking the reels that have been processed

placed below the coiling locatomrttierdetice bleing operdtivety atriaegedaionmoaeahaabelviedoe

processed from theyfingt Arrgazine tewakds te epitingilacatian, gi)ilkbe figxibledapeln thereels, and to

move 30 the procassed [qflg fiom the coling lacatipp tg Ihe SAEANEyMAIREINE: Ehe ARt Qf the reels

from said first magazine
he teatures of the preanble of claim1, characterized by a

st opper elenent, drivable by an actuator in an engagenent
position in which the stopper el enents engages with said

10 reel, resulting in a stop of the rotation of the reel and
leaving the reel in a predefined relationship with the tape
gui des and by a stop detector, providing a stop signal when
the rotation of the reel is stopped by the stopper elenent.

Mor eover, the ains of the present invention are
15 achieved by a device for the automatic coiling and/or
uncoiling of a flexible tape on reels conprising: a coiling
| ocation where a reel can be rotatably connected to the
device; a tape insertion unit, operatively arranged to
guide the flexible tape and connect a free end of the
20 flexible tape to a 5 hub of the reel

According to a preferred variant, the ains of the
invention are achieved by a device as stated above and
further conprising: a fist reel nagazine for stocking reels
to be processed and pl aced above the coiling |ocation, a

25 second reel mmgazine for stocking the reels that have been
processed pl aced bel ow the coiling |location, the device
bei ng operatively arranged to nove the reels to be
processed fromthe first magazi ne towards the coiling
| ocation, coil the flexible tape in the reels, and to nove

30 the processed reels fromthe coiling location to the second
magazi ne, the notion of the reels fromsaid first nmmgazi ne



4 and/or to said second magazine being driven or assisted by gravity. In a further variant, the aims
of the invention are achieved by a device as above, so arranged that one or more 5 sections of the
flexible tape assume the shape of arcs, during a coiling operation. Likewise, the above aims are
attained by a method for coiling a flexible tape carrier opa reel , said tape comprising a leading end for
engagement in the reel , the 10 method comprising the steps of: feeding the flexible tape towards the reel;
stopping or hindering the advance of said leading end with a first restriction means so as to produce a first
slack arc portion in the flexible tape; detecting when the first slack arc portion has reached a determined
15 height; stoppingst/ fihdeAngahe RRePIE drauRE iMmermediagy poriem of tams dlitht £deb¥nd restriction
means while feedigigathiet fexible tape further, so a to produce a second slack arc portion of tape;
detecting engagement of said leading end into a hub of the reel or 20 alignment of said leading end with a
fixation feature of the hub of the refel re easm the r?stnc ion means 61 162, Further optlonal
features of the invention are fhe ob gctI Fdependent Clalms 3% Biet Desc |p't|r(1)\ﬁenftt'h r’brawmgs

The invention will %‘é%&‘l’@r%r%’e@td’&i’ With e ABVfRne R RYHABASS drhehSetment BRfeh by way of
example and Mussatad byshefiguhes finexhiobhe 3 ape assune the shape of arcs,

during a coiling operation.

Li kewi se, the above ains are attained by a nethod
for coiling a flexible tape carrier on a reel , said tape
conprising a |leading end for engagenent in the reel , the

10 method conprising the steps of: feeding the flexible tape
towards the reel; stopping or hindering the advance of said
leading end with a first restriction nmeans so as to produce
a first slack arc portion in the flexible tape; detecting
when the first slack arc portion has reached a determ ned

15 height; stopping or hindering the advance of one
internediary portion of tape with a second restriction
means while feeding the flexible tape further, so a to
produce a second slack arc portion of tape; detecting
engagenent of said leading end into a hub of the reel or

20 alignment of said leading end with a fixation feature of
the hub of the reel; releasing the restriction nmeans 161,
162.

Further optional features of the invention are the
obj ect of dependent cl ai ns.

25 Brief Description of the Draw ngs

The invention will be better understood with the
aid of the description of an enbodi nent gi ven by way of
exanple and illustrated by the figures, in which:



Fig. 1 shows a view of an automatic coiling device according to one aspect of the invention during a first
phase of a coiling operation; Fig. 2 shows the device of figure 1 prior of the 5 engagement of a stopper
element according to the invention; Fig. 2a illustrates a detail of the functioning of the stopper
element before its engagement; Fig. 3 and 3a sh%w the engagement of the stopper element in a slot
in the hub of the reel; 10Fig. 4 and 4a show the reel stopped with the slot aligned with the tape leader,
and the stopper element in its rest position. Fig. 5 illustrates the insertion of a free end of the
flexible tape in the slot, and Fig. 6 shows the loading 15 of the tape carrier in the reel. Fig. 7 shows
a view of a coiling device actogding t8lshsagpa ey the Fresant miveintioncol | i reigdg\shetvs more in
detail the tape insetisur dnit@f vode@vriee aspecdingftotarsthar ertashment iof ghe 20i ingention.

Figures 9a-9e illug@g@ seadepes of ,sl,be%gf the gﬁ:’thod in a device according to another embodiment

of the invention.
Fig. 2 shows the device of figure 1 prior of the
5 engagenent of a stopper elenment according to the invention;

Fig. 2a illustrates a detail of the functioning of
t he stopper elenment before its engagenent;

Fig. 3 and 3a show the engagenent of the stopper
element in a slot in the hub of the reel;

10 Fig. 4 and 4a show the reel stopped with the slot
aligned with the tape | eader, and the stopper elenent in
its rest position.

Fig. S5illustrates the insertion of a free end of
the flexible tape in the slot, and Fig. 6 shows the | oading
15 of the tape carrier in the reel.

Fig. 7 shows a view of a coiling device according
to one aspect of the present invention.

Fig. 8 shows nore in detail the tape insertion unit
of a device according to another enbodi ment of the
20 invention.

Figures 9a-9e illustrate a sequence of steps of the
nmethod in a device according to another enbodi ment of the
i nventi on.

Figure 10 shows, in a sinplified schematic way, the
25 automatic reel changing of the device of the invention.



6 Detailed Description of possible embodiments of the Invention According to an aspect of the
present invention, a device for the automatic coiling of flexible tape carrier 5 includes, as shown in figure
1, a coiling station 80 to which a reel 28 can be connected. The reel 28 can be driven in rotation by a
suitable rotation actuator, for coiling or uncoiling a carrigr tape 60. The rotation actuator is preferably, but
not necessarily, an electric motor driven 10 by an industrial controller or processor, according to a defined
program. The rotation actuator is not shown in the figures, for simplicity's sake. The reel 28 is connected
to the coiling station automatically, or manually, according to the needs. 15The tape carrier 60 is
Introduced from tHeetight sidelfsbie ddvics add iBAHEH ca$ theilliveeaxslaiied rethe following, to the
hub 29 of the reel |28, ditd bub 29 presents, in this particular embodiment, a slot 27 that is provided for the
insertion of the free end of the carrier 20 tape 60. Other manners of connecting the free end of the tape to
the wheel are however possjble. Tge coiltirég device of f'gurfa Jf ﬁ\lso com ritses a %aitr.of retractable guides
35, consisting in this case o gcp%rir of! grticula%@d?ﬁv‘?/gf:_ ucr)ing reel %hSﬁ 85 a'nravta%e' I%r_&dinag operations,
the guides 25 35 &&(rfé dPbpeheoRihariidit dCilistrated i fi@%ﬂeb?,eint\ﬁﬁi%hctﬁbﬂl'd% outside the
rim of the reelpin omidrutieso laterferewnth redlidnareyek, ard tape loaglisgat i on BAring a loading
operation, an empfyiredl is pHaeed itheypotingdesatien 80.anththente geidesn3hareBovdased, as
illustrated in figurqsnz la&da%zfl,owvggjng tg% ig[ué%c]% 3p d’Yin Iﬂg?? agg{a}}gésoﬁ& \fvg!chcgaflrl\ -bﬁdo%(?u matic or
electric, for example. In the closed configuration the tips. 7 of the guides are close to the'surface of the
hub 29. The guided$8! WhBH Fo&&l dgethbARfR A e shREE beRNe A tHEM that Bllows the guided
introduction of thePr&é ehalbdithehtibeneirrieeeedankelnub 29. Pl&etablg thetraotic i ven

10 by an industrial controller or processor, according to a

defined program The rotation actuator is not shown in the
figures, for sinmplicity's sake. The reel 28 is connected to
the coiling station automatically, or manually, according
to the needs.

15 The tape carrier 60 is introduced fromthe right
side of the device and is guided, as it will be expl ained
in the following, to the hub 29 of the reel 28. The hub 29
presents, in this particular enbodinent, a slot 27 that is
provided for the insertion of the free end of the carrier

20 tape 60. O her manners of connecting the free end of the
tape to the wheel are however possible. The coiling device
of figure 1 also conprises a pair of retractabl e gui des 35,
consisting in this case of a pair of articulated jaws.
During reel changes and tape | oading operations, the guides

25 35 assunme an open configuration, as illustrated in figure
1, in which they are outside the rimof the reel, in order
not to interfere with reel changes and tape | oadi ng.

During a | oading operation, an enpty reel is placed
in the coiling location 80 and then the guides 35 are
30 closed, as illustrated in figures 2 and 2a, pivoting the
guides 35 with the actuators 53, which can be pneunatic or
electric, for exanple. In the closed configuration the tips



5 of the reel towards the coiling location 80 is driven or assisted by gravity. Fig. 2a shows a detail of
the loading machine and the lower guide 35, in which the upper guide is not Illustrated, to simplify the
drawing. The lower guide 35 10 carries, on its end closer to the reel, a pneumatic cylinder or another
suitable linear actuator 89 that, when actuated, drives tl9e stopper element 87 against a surface on the
hub 29 of the reel. In this initial phase of the loading process, the 15 reel is rotated, while the stopping
element 87 is in sliding contact with the surface of the hub 29. When, in the course of the rotation, the slot
27 is aligned with the stopping element 87, the latter engages in the slot, as it is shown in figures 3 and
3a. This producesahetiffmetiaie 2eaeest obthet kel 28 tht fs®ppledtine prddet@rmiritl position in
which the slot 27 igaligge d3with the steppisgEleawst 18er ant ive reck 2&és kpapsedefined angular

relationship with the fape giides fawk) aR&lginabe pMbasiment of ths invRhtione 0oL 4e ilgstrated, the
stopping element 87 could en(garge. with otthert Rart oftt)h? eel, for xamﬁlle tiﬁspok?s, or a notch in the
Vs s} O e e

rim, in order to stotpht(;ﬁet AT 283h'a %Fe efined angu ar Tefations fpew?tm eytape_gurlrae '3 Moreover the

portion of the Stopplind Bferh8Rt tHaR\eHgERy 50 fitb!thB%Ib10sRheRUBBr WitrPAhS®Rr Yart of the reel is
preferably interchasgeaivled sbyasgtoaalidaw the loading 8 of different kind of reels with the device and
method of the invention.
Fig. 2a shows a detail of the |oading nmachi ne and
the [ ower guide 35, in which the upper guide is not
illustrated, to sinplify the drawing. The |ower guide 35
10 carries, onits end closer to the reel, a pneunmatic

cylinder or another suitable |inear actuator 89 that, when

actuated, drives the stopper elenent 87 against a surface

on the hub 29 of the reel.

In this initial phase of the |oading process, the
15 reel is rotated, while the stopping element 87 is in
sliding contact with the surface of the hub 29. Wen, in
the course of the rotation, the slot 27 is aligned with the
stopping element 87, the latter engages in the slot, as it
is shown in figures 3 and 3a. This produces the inmedi ate
20 arrest of the reel 28 that is stopped in a predetermn ned
position in which the slot 27 is aligned with the stopping
el ement 87 and the reel 28 is in a predefined angul ar
rel ationship with the tape gui des 35.

In an alternative enbodi ment of the invention, not
25 illustrated, the stopping elenent 87 could engage with
another part of the reel, for exanple the spokes, or a
notch in the rim in order to stop the reel 28 in a
predefi ned angul ar relationship with the tape guide 35.
Moreover the portion of the stopping el ement that engages
30 into the slot of the hub or with another part of the ree
is preferably interchangeable, so as to allow the |oading



The stopping of the rotation of the reel is sensed by a suitable stop detector of the loading device
providing 5 a stop detection signal when the rotation of the reel is stopped by the stopping element 87. In
an embodiment, the rotation actuator of the reel is a DC electric motor or a stepper electric motor, and the
stop detector is integrated in the motor itself or in the motor controller, for example 10 the stop detector is
an electric circuit responsive to the power or current absorbed, generating a stop signal when the rotation
of the reel 28 is Impeded by the stopping element 87. In other embodiments, the stop detector may be an
optical or magnetic encoder sensitive to the rotation of 15 the reel 28. In a further preferred embodiment,
the stop detector Riclstdd &rstvitchkisedsiiverteahe paditior BE afg\iare titdnoves dskeglally with the
stopping element B eanchgeneraiing a stop signal when the stopping element 87 is engaged into the slot
27. Advantageously, the stop 20 detector needs not be particularly accurate or fast, because the correct
alignment of the slot 27 W|th1IFe Qi des 35 is qeteﬁml ag the mech nical st piper 87. Ina
preferred variant of the invention,t %pr%ecﬂamca sFo pper 7 comp rﬁenFe s?éaé]g'nedjstopplng 25
device (not showr)that ﬁfe\iéi‘ﬁé the teRtBRAIGaheTrelf 28 ri!)‘i’ei‘é?ﬁl%iI))”Qn@@Q{l'h@e‘ofpfr%’h—.qél'%gyde for
example, or alfernatisthpbking thematogeaixleviEme sbeondtstdppingafevice i pedferably operated in

response to the stgpoijg@al wnﬁiﬁ@egtquyethsep@rmse igto linpit te mgﬁqqlgmweemghe mechanical
stopper 87 and theg{gj 7dnar}j\dC qhma&e %L;rett}}?g $IQLR 7,8 pgrf ty aligned W%It%e gyjdes. Auctioning
evice

the second stoppmg} us result in a fine correction of the angular position oft e reeI which 9

ma

may slightly rotate’in%&¢lo€ \gfsterbrcam?él%kwﬁe ditd&ic At %%C§é)(fodossforbtpﬁ% 8b6fe is pushed
against the reel. Amad@igiofl, AhdéperdéntostopridibetorcdecsaspdratibArof thry addiéBRAEstooping
device. 5As diown e Figuiesdeaadi4a, ina amthargaitasecokcinecloading:pragessy &iggerededy the stop

signal generated %;g{ke agditional siap detesigfedhe feakisdmmegbilzed o@ng itly® SLORpPRIB7 is retracted

with the actuator clearln the slqt 2[7hevvrr1eer byztge free end O}hgytapﬁe st oppi ng

el ement 87. In other enbodlnents, the stop detector may be

an optical or magnetic encoder sensitive to the rotation of
15 the reel 28. In a further preferred enbodi nent, the stop

detector includes a switch, sensitive to the position of

IOﬂO

any part that noves integrally with the stopping el ement 87
and generating a stop signal when the stopping el enrent 87
is engaged into the slot 27. Advantageously, the stop

20 detector needs not be particularly accurate or fast,
because the correct alignment of the slot 27 with the
guides 35 is determ ned by the mechani cal stopper 87.

In a preferred variant of the invention, the
mechani cal stopper 87 is conplenented by a second stopping
25 device (not shown) that prevents the rotation of the ree
28 preferably engaging on the reel's side, for exanple, or
alternatively braking the motor's axle. The second stoppi ng
device is preferably operated in response to the stop
si gnal nentioned above. Its purpose is to limt the force
30 between the nmechanical stopper 87 and the slot 27, and to
make sure the slot 27 is perfectly aligned with the guides.
Auctioning the second stopping device may thus result in a
fine correction of the angular position of the reel, which



10 can be Inserted between the guides 35 into the slot 27. The motion of the stopper 87 is guided by the
pins 93 sliding in the opening 91. In a first part of the motion, the stopper 27 moves in a radial direction
relative to the reel 28 while, when the stopper has cleared the slot 27 and is 15 farther from the hub, the
motion is slanted downwards, in order to provide free pgssage of the tape carrier 60 into the slot 84.
Advantageously, the top side of 84 of the stopper is aligned with the bottom side of the slot 27, when the
stopper is in the fully retracted position, as 20 shown in fig. 4a, thus providing a guiding surface for the
tape carrier. In a further phase of the loading process, illustrated in figure 5, the free end of the tape 60 is
firmly Inserted in th@ys|6d, iagat the topt @lilei 36 IShe5 dftedkTheaape ig@ebhthackylysed from the left and,
further advance beingdmpassibleeantare ofstaciitapeopiffey areyistormedddrebeiglion she buffer arc

may be sensed by gsyiigble oprical ey meghanical ﬁ&@ﬁ@h&@rﬁo@l?%?s%!@tfé?&tSBP_eHéPé@\t@F‘S’ and to
stop the winding 30 process if ti}e Pﬁﬁer becomes toP hlgh or.to |0\g hus preventing excessive tension or
excessive slack inot%ertaap'eogarcrller. kS iv'e}y',?rrl]("-‘f-1 Ier?gt%o&' e tas\é'c%en' be 10 determined during the
loading phase by the counter of the taping system. Finally, as shown in fig. 6, the lower guide is
retracted, as viell as the secandsstoppinignelengemte and taed deel 2&isasgun uhér thehassired length of

carrier tape is loadew | oadPe§OpHiBEdeASpect ghthearesentiaventign . dhgraveniéeeavieg is arranged
to test whether the {ape, leadey RALRGEN SPOE HYBRERY In e SIO2 % @NHi%bi 1 i zed,
and the stopper 87 is retracted with the actuator 89,
clearing the slot 27, whereby the free end of the tape 60
10 can be inserted between the guides 35 into the slot 27. The
notion of the stopper 87 is guided by the pins 93 sliding
in the opening 91. In a first part of the notion, the
stopper 27 noves in a radial direction relative to the reel
28 whil e, when the stopper has cleared the slot 27 and is
15 farther fromthe hub, the mbtion is slanted downwards, in
order to provide free passage of the tape carrier 60 into
the sl ot 84. Advantageously, the top side of 84 of the
stopper is aligned with the bottom side of the slot 27,
when the stopper is in the fully retracted position, as
20 shown in fig. 4a, thus providing a guiding surface for the
tape carrier.

In a further phase of the |oading process,
illustrated in figure 5 the free end of the tape 60 is
firmy inserted in the slot, and the top guide 35 is

25 lifted. The tape is continuously fed fromthe |eft and,
further advance being inpossible, an arc of slack tape
(buffer arc) is formed. The height of the buffer arc may be
sensed by a suitable optical or nechanical sensor, to
conpensate for speed variations, and to stop the w nding

30 process if the buffer beconmes too high or to [ow, thus
preventing excessive tension or excessive slack in the tape
carrier. Alternatively, the Iength of the tape can be



10 take appropriate measures, like generating a warning signal and/or stopping the loading operation, in
the case of a failed insertion. The successful insertion of the tape leader into the slot 27 can be tested, for
example, by rotating the 15 reel 28, and at the same time prevent or limit the linear advance of the tape
60, for example pressing it on one of the guides 35 by a suitable actuator. It the tape 60 is correctly
connected with the reel hub, rotation of the reel 28 will'be hindered. On the other side, if the tape breaks
20 or slips out of the slot 28 for whatever reason, the reel 28 will be able to rotate freely. The system
senses the torque needed to rotate the reel 28 at a given angular speed, or the rotation speed obtained
with a given drivingetoedjiie ngsd dunigigethBehoasthnefarease Riuéd o aedifee?s Qfhdther the tape 60 is
satisfactorily conneggchyitbyibegeel 28. This test needs only to be made once shortly after the insertion
8or unsuccessful insertion) of the tape. In another embodiment, the rotation speed of the reel is

sensed with a suitable encogeﬁgﬁilure tagsins%tm%o IIhne Fallpe carrec I% inIcI)\R%srult inI a higher speed, which
can be detected for stopping e device® 1T Accor(ﬂhg 0 a further aspe%lf'o theé ‘?’nvention, the

loading system is EGUISHELRithas stikér &SpERSes YRNAreShaRirhafcSheoFdYate@BthcktRe desired
length of tape % |oadd RBthiesrexmh @8, tmstitk hiefrdessncetd thengoih5adf tapeim ¢he re@e28 automatically.

| oaded.

According to aspect of the present invention, the
inventive device is arranged to test whether the tape
| eader has been correctly inserted in the slot 27, and to
10 take appropriate neasures, |ike generating a warning signa
and/ or stopping the |oading operation, in the case of a
failed insertion.

The successful insertion of the tape | eader into

the slot 27 can be tested, for exanple, by rotating the

15 reel 28, and at the sane tinme prevent or limt the |inear
advance of the tape 60, for exanple pressing it on one of
the guides 35 by a suitable actuator. It the tape 60 is
correctly connected with the reel hub, rotation of the reel
28 will be hindered. On the other side, if the tape breaks

20 or slips out of the slot 28 for whatever reason, the ree
28 will be able to rotate freely. The system senses the
torque needed to rotate the reel 28 at a given angul ar
speed, or the rotation speed obtained with a given driving
torque, and conpares themw th reference values to decide

25 whether the tape 60 is satisfactorily connected with the
reel 28. This test needs only to be made once shortly after
the insertion 8or unsuccessful insertion) of the tape.

In anot her enbodi nent, the rotation speed of the
reel is sensed with a suitable encoder; failure to insert
30 the tape correctly will result in a higher speed, which can
be detected for stopping the device.



Figure 7 represents an automatic reel-coiling and changing device according to one aspect of the
invention. It Includes an upper magazine 70 in which the empty reels 25 waiting to be processed are
loaded. The upper magazine 10 is placed above the coiling position 80 in which the reels are mounted on
a rotatable shaft 32 for coiling. A tape insertion unit 50 j5 placed at the same level as the coiling position
80 and is used to automatically guide the tape leading Section to the reel and affix it to the hub of 15 the
reel, as it will be explained later. Figure 10 illustrates, in a simplified schematic way, the automatic
reel changing system of the invention. The empty reels 25 in the upper magazine 70 are moved by the
linear actuator 41 (for exampecan dimngylineled, dia telinganeotorobr bhg dtheeehuRalettectuator) up to
the axis referencel adinegsg svikkipe ysedjasppechanichl eefetengestordhe geanséer, ot th roller from the
upper magazine tg the JoadingNasiion, Thrn adingasAcluaie A%:dor expmplR,AR ajf 2bgydnder, or a
linear motor, or any oﬁherﬁ?éﬁmll%lephactruaé r) . will %v%tthe I?mrh)t¥ r&el 25 tnaoL{%h m]eeo ening 71
downwards until tﬁéy ard evel with R at the cc_)i'ir(f Osition 8G. THE movement &an, in
alternative, beqguitied!RPSdéfiohBPgURfhg eferABh Rt § fé’,-roll or 30 inclines (not represented) under

the action of the gravity until it reaches the desired position. 12 At this point, the reel will be indexed
by reference guides 43, whigh ganeber agtyrieslediy syliiels: BIRPITOF agy -aiber swigakladechanic
actuator. Once th | 23 Is in the refer tion, S of the.5 reel ' inserted within
the centre of the r%tﬁ%%ﬁ %&e a;%%;?(égr%e@nq&fgg %Sg c?tréatfgrl{zed %%eé\/géraﬁ\?vta'g?fgrﬂé/xgﬁglgeﬂby a second,

or,

non represented lifear A6t 6P upper magazine /0 which the empty reels
25 waiting to be processed are | oaded. The upper magazi ne

10 is placed above the coiling position 80 in which the reels
are nounted on a rotatable shaft 32 for coiling. A tape
insertion unit 50 is placed at the same | evel as the
coiling position 80 and is used to automatically guide the
tape |l eading section to the reel and affix it to the hub of

15 the reel, as it will be explained |ater.

Figure 10 illustrates, in a sinplified schematic

way, the automatic reel changing system of the invention.
The enpty reels 25 in the upper nagazine 70 are noved by
the linear actuator 41 (for exanple an air cylinder, or a

20 linear notor, or any other equivalent actuator) up to the
axis reference 42 The axis will be used as nechani cal
reference for the transfer of the roller fromthe upper
magazine to the | oadi ng position.

Then a |inear actuator 42 (for exanple an air
25 cylinder, or a linear notor, or any other equival ent
actuator) will nove the enpty reel 25 through the opening
71 downwards until they are level with the shaft 32 at the
coiling position 80. The novenent can, in alternative, be
gui ded by additional guiding elenments |like slides, roll or
30 inclines (not represented) under the action of the gravity
until it reaches the desired position.



preferably, by a sideways displacement of the shaft 42. After the shaft 32 is inserted and coupled with the
reel 23 10 a motor 39, or any other suitable actuator, drives it in rotation in order to fill the reel with the
desired amount of flexible tape carrier. Upon completion of the coiling operation, the full reels 26 are
disengaged from the shaft 32 and move 15 downwardﬁa, under the action of gravity and of a linear
actuator 45 (which could take the form, in different variants of the invention, of an air cylinder, linear motor
or any equivalent actuator) into the lower magazine 90. The reels could also, in a variant of the invention
fall down 20 under the action of gravity only through openings 81. In this case the fall of the reels can be
slowed down and guided byAipgrobsiaf®iMdand, Wehéeakcessarybe i ndaxedohillustrated different
variant of the invengoey theceee)in des cagingwositior 80 iseaicts ketatablypyneynteddyr &,shaft, but is
moved toa cer_ltreﬁl@_lsgrrgtqjt_@bgg]?u;a@wérmgmqlggpéler@rcmg gr%gqj_lglrg,rf_s gan@q QL more driven
rollers, interacting W|tr|1 tf}% rim of h(? Eeel fo;f' sugﬁortln it .atn.d dnw?g it |nhroﬁ1t|%(n(?t rter?resented here).
30The function of tfi& tape insertiOn Uit 56 |seF10WCeexp§?8|SHeof With reféteRce to arfotier embodiment of the

device, lllustrated HBEERurds 8l toPr0.| ASBRIGH gHitiB! 131D §&iaks’hefidxifet8BE 6D03towards the hub
29 of the reel 28. The pargeptreguideaciober ththa held is sormoseal byvaylewelr alidegpgpide 128,

actuated by the aipgybndeich?dd, andRyraprepenadiculaigddpvat2addal or
preferably, by a sideways displacenent of the shaft 42.
After the shaft 32 is inserted and coupled with the reel 23
10 a notor 39, or any other suitable actuator, drives it in
rotation in order to fill the reel with the desired anount
of flexible tape carrier.

Upon conpl etion of the coiling operation, the ful
reels 26 are disengaged fromthe shaft 32 and nove
15 downwards, under the action of gravity and of a linear
actuator 45 (which could take the form in different
variants of the invention, of an air cylinder, |inear notor
or any equival ent actuator) into the | ower nmagazine 90. The
reels could also, in a variant of the invention fall down
20 under the action of gravity only through openings 81. In
this case the fall of the reels can be sl owed down and
gui ded by appropriate neans, when necessary.

In a non-illustrated different variant of the
invention, the reel in the coiling position 80 is not
25 rotatably nmounted on a shaft, but is noved to a centre-I|ess
rotatabl e support, including one or nore free rollers, 5
and one or nore driven rollers, interacting with the rim of
the reel for supporting it and driving it in rotation (not
represented here).

30 The function of the tape insertion unit 50 is now
explained with reference to anot her enbodi ment of the
device, illustrated by Figures 8 to 10. A straight guide



5 when in operation, as shown in figure 8, are closed one against the other, defining a channel for guiding
the tape to the hub 29 without any deviation. When the reel 28 must be inserted or removed, the
articulated jaw rotates upwards, and the sliding guide 128 moves backwards, as 10 shown in figure 9a, so
as to clear the reel and allow its insertion or removal. Figure 9a lllustrates the beginning of a coiling
operation, in which the leading end 61 of the tape 60 is glldlng along the guide 160 and is not yet close to
the hub 15 29 of the wheel 28. In following steps, as shown in figure 9b, the jaw 125 and the sliding guide
128 are moved one against the other in order to provide a closed channel that guides the strip 60 to the
hub 29 without beh8fhgiti degetthe Iéaxighedyd ap ehdSirtppsaisieotdiffitiebty¢l®e tdthe hub 29, a
vacuum is applied teeh fips. reﬁréctmde\df:et%é_ gig. d¢) cinoyéder t@ stafe ardunder, the forward motion

of the flexible Stfi&@ﬂg%&lé?@ %I“Pd\?v@P”é'PPSPﬁJQ g&*u fmibehing cpagiaobipe sleipdehind the
restriction point 161 | I% 25 st U|de 6 formln S ack arc 6 is ttle in figure 9c.

Figure 9d lllustratée & u Fers age B Yee g%rac‘:‘jlcgord?nug;il 0 ﬁ1e ha“ﬁ]lé%sf}{he invention and
shows that théard’"@f'@;rbﬁ/s%ﬁhéF beCause tﬁé‘%YWb 60 i I3 EStthudidy FePHBh Beright. The slack
arc 61 is measureaday tisd pobiiontsersor &1 thatgs arrcingedeto detecpgwheénnthetdre 6 pas reached a

determined height 014 he hub 29 without any deviation. Wen the reel 28 nust
be inserted or renoved, the articulated jaw rotates
upwards, and the sliding guide 128 noves backwards, as
10 shown in figure 9a, so as to clear the reel and allowits
i nsertion or renoval.

Figure 9a illustrates the beginning of a coiling
operation, in which the |leading end 61 of the tape 60 is
sliding along the guide 160 and is not yet close to the hub

15 29 of the wheel 28. In follow ng steps, as shown in figure
9b, the jaw 125 and the sliding guide 128 are noved one
agai nst the other in order to provide a closed channel that
guides the strip 60 to the hub 29 w thout bending it.

Once the | eading edge of the strip 60 is
20 sufficiently close to the hub 29, a vacuumis applied to a
first restriction device 161 (fig. 3c), in order to stop,
or hinder, the forward notion of the flexible strip 60.
Since the strip is continuously fed from behind, portion of
the strip behind the restriction point 161 lifts fromthe
25 straight guide 160 formng a slack arc 61, as visible in
figure 9c.

Figure 9d illustrates a further stage of the reel
change according to the nmethod of the invention and shows
that the arc 61 grows hi gher because the strip 60 is

30 continuously fed fromthe right. The slack arc 61 is
nmeasured by the position sensor 261 that is arranged to
detect when the arc 61 has reached a determ ned height.



Once the desired height is attained for arc 61, a second restriction device 162, placed upwards with
respect to the first restriction device and the feeding direction of the flexible tape 60, is activated to stop or
hinder the tape 5 motion, whereby a second arc 62 is formed in the tape 60 before the second restriction
device 162. The height of the second arc 62 is sensed by position sensor 262. In a preferred
variant, position sensors 261 and 262 are both mechanical switches. The 10 invention however allows
other type of position sensors, for example optical sensors, to sense the height of arcs 61 and 62. The
structure of restriction devices 161 and 162 can also be adapted and changed, according to the
circumstances. In@gefefreddesiartdnégirsthiestiictrit 86 rGideol 621§ ablacLuraeeiendn plate, which
has the advantage 8 noi damagide\ardencing the eading miost dbthe taperisspacwayo Ittin referable, for

an easy insertion ) ihg slitgQl pEinereelsiul23nthat e ieRdnaens sReiddae sEPt Hgry straight. The

second restrlctlonfqeé/)l((lz%gg ]t6a2 IS I[gC ated further u w%rc{so_ln taoposmon at which small bends in the tape

are acceptable, and is'a méchahta arr'mﬁ, c%:er'a e Br% a pis on,p(h%{ ppésnseesrthtehteapteagr?to the

underlying guide T60.1 e VRGN SaR.NAvEhtor Préraly B ddudée als¥Ps nfdveable obstacle
165 that is lifted abeVertlkee tshaigietaguide rlg) ini atdeono éesgistehd 6@rmation of the arc 62. In a simplified
variant, the obstacle 165 could also be fixed. Figure 9e illustrates some last steps of the 30 insertion

process. The restriction deviﬁgelﬁpéfggtthgp tp(ﬁereggﬂpﬁs%g\gC%Z’qusarseeﬁglgafti\@ed, whereby the slack

tape in the loops is released and eading e r(,‘;e 0 tape moves rap ard, and enters the
u

0
slit 291 of the reelRPiib 2% PERT bl andllaf pBEﬁ?‘o%r&elffi]eV el 28lis rﬂé&éﬁﬂe@by a suitable
sensor, and the de&BRItRHN2Eflihenestfctici geliebd 1HCARNI162! is3hé e heritivéhe
10 invention however allows other type of position sensors,

for exanple optical sensors, to sense the height of arcs 61
and 62. The structure of restriction devices 161 and 162
can al so be adapted and changed, according to the
circunstances. In a preferred variant the first restriction
15 device 161 is a vacuum suction plate, which has the
advant age of not damagi ng or bending the | eading end of the
tape in any way. It is preferable, for an easy insertion in
the slit 291 of the reel's hub 29, that the | eading end
shoul d be kept very straight. The second restriction device
20 162 is located further upwards, in a position at which
smal | bends in the tape are acceptable, and is a mechanica
cl anp, operated by a piston, that presses the tape onto the
under | yi ng gui de 160.

The insertion unit of the invention preferably
25 includes also a noveabl e obstacle 165 that is |ifted above
the straight guide 160 in order to assist the formation of
the arc 62. In a sinplified variant, the obstacle 165 could
al so be fixed.

Figure 9e illustrates sone | ast steps of the
30 insertion process. The restriction device 161 and then the
restriction device 162 are deactivated, whereby the slack
tape in the loops is released and the |eading edge of the



5 the passage of the slit 291 in alignment with the leading edge of the tape. Though slotted hubs are
almost universally used, it is conceivable that the invention could be used with different kinds of 5 fixation
features, for example a hook, a roller, a magnetic connection, or any 10 suitable fixation. Once the
leading edge is inserted in the slit 291, the coiling of th gape 60 in the reel 29 can proceed normally.
Preferably, the jaw 125 and the lower guide 128 are retieated ad this moment, to leave space for the tape
15 inside the reel. The speed of rotation of the reel 29 and/or the feeding speed of the tape 60 are
preferably controlled so as to maintain a set height in the arcs 61 and 62, as sensed by detectors 261 and
262. In this mannérthe tpeeensrii @ mirdieTalesven andiginesilingtdpeesl, P20 &% iPfeddrrd the friction

of the tape on thergside s hub AP@thePinsiepeasient aspeahglither inyestioneoneernsie dadce for the
automatic coiling aartio¢ upealing:of & flextie [RRRIEO AR FRES 2GaMPREINE 4 eplagiIgration B0 where
aree can be ro connected to the. device; g tape, i ion unit 50, operatively arranged to
guide the flexible P;;e?gg anc c?(gr'lr?gétoanfrgtgvéncoe St ?h%%ﬂé"\ﬂgle Sgeé téps)'e%t(') %Eﬁutg %?f até \r/eé/eﬁléé. Preferably

the devices IneludedealB8S§ 328 r&d| hAgagine 7@ %dr $BcRinOERS to WeldtobB8sé§249 &% 30 placed
above the coiling kedatonf80, eséeprd rédlanggazinet 9@ dohstoskengethal meedd that have been processed
26 placeddbelow thpicedingalacationf), the deyieeheno/ape@tiveht atrﬁégﬁ‘ﬁ\llérfﬂph?ﬂ the reels to be )
processed 25 16 from ir gazi t iling Jogatj ole] ible tape 60 in the
reels, and to moveé ‘tg)rlfé H:&:geg}sslé%areaeﬁzl? gggggn\gtigﬁo”ﬁg] (ﬁogcagti#on%%qto %?é %ﬁcé%%{rﬁgg%z’ine 90, the

moﬂon(ﬁtheredéﬂﬁ) égﬂphﬁna hook, a roller, a magnetic connection, or- any
10 suitable fixation.

Once the leading edge is inserted in the slit 291,
the coiling of the tape 60 in the reel 29 can proceed
normal ly. Preferably, the jaw 125 and the | ower guide 128
are retreated ad this nonent, to | eave space for the tape

15 inside the reel. The speed of rotation of the reel 29
and/ or the feeding speed of the tape 60 are preferably
controlled so as to maintain a set height in the arcs 61
and 62, as sensed by detectors 261 and 262. In this manner
the tape tension is mnimal, even at high coiling speed,
20 and is reduced the friction of the tape on the guide.

Anot her independent aspect of the invention
concerns a device for the automatic coiling and/or
uncoiling of a flexible tape 60 on reels 28 conprising: a
coiling location 80 where a reel 28 can be rotatably

25 connected to the device; a tape insertion unit 50,
operatively arranged to guide the flexible tape 60 and
connect a free end of the flexible 60 tape to a hub of the
reel 28. Preferably the devices includes also: a fist reel
magazi ne 70 for stocking reels to be processed 25 and

30 placed above the coiling | ocation 80, a second ree
magazi ne 90 for stocking the reels that have been processed
26 pl aced below the coiling |ocation 80, the device being
operatively arranged to nove the reels to be processed 25



5 magazine 70 and/or to said second magazine 90 being driven or assisted by gravity. According to
a variant, the above described device further comprising a linear actuator 41, operatively arranged to
connect the reels to be processed to the device 10 in the coiling location 80, and/or a linear actuator 41
operatively arranged to move the reels to be processe(j!0 5 above a opening 71 in said first reel magazine
70, whereby the reels to be processed 25 move to the opening 71 in their motion towards the coiling 5
location 80. 15Preferably the reels that ought to be loaded in the device of the invention are mounted on a
rotatable shaft 32 provided to this purpose. In variants, however, the reel could be driven by a roller
interoperating with BAmMUtBEri b theRgA 26 tRivédheawi fsrdthBoa oCenh@-lees 30 aitaBBements, in
which one or more fiee fatlers texatatably spepedt the needin the egilingdocatiorbate alg® possible.

In another variant fag taRe insertien Unieot thepeding devichfthe devemtio cpptaing one linear guide

25 160 and at least one O,oreferab.ly tw est{)iction means 161 %62 tha} gaprbe ogeraéeg it? stop or hinder

the advance of at ?eeé:sqrja SEGHSHT of the'flexi Peeta_npoe 68" in%lu%ertﬁg 3riafion of one of fvo arcs 61, 62

behind the restictiB9ATddIs 161 2169 Othel &c35diflgELEONLUPRBREIG a8 308 Mo MBB tape 60 lifted
from the linear guitle B8 SaEdrdsyrigiicavimeans may consist in a mechanical clamp 162 or a vacuum
suction device 161, for example, and 17 position detectors 261, 262 may be arranged to detect the

height of at least one arc 61ﬁ§ﬁﬂp Jhﬂ éle&p_lg tgg 60t , It ;aghed%g%eraleigggpg% t%lﬁf%rg provides

also a method for coilinﬁ] a flexible tapé carrier 60 on a reel 28, _
further conprising a linear actuator 41, operatively

arranged to connect the reels to be processed to the device

10 in the coiling |location 80, and/or a linear actuator 41
operatively arranged to nove the reels to be processed 25
above a opening 71 in said first reel nagazine 70, whereby
the reels to be processed 25 nove to the opening 71 in
their notion towards the coiling 5 | ocation 80.

15 Preferably the reels that ought to be |oaded in the
device of the invention are nounted on a rotatable shaft 32
provided to this purpose. In variants, however, the ree
could be driven by a roller interoperating with an outer
rimof the reel to drive the reel in rotation. Centre-less

20 arrangenents, in which one or nore free rollers to
rotatably support the reel in the coiling |ocation are al so
possi bl e.

In another variant the tape insertion unit of the
| oadi ng device of the invention contains one |inear guide
25 160 and at | east one, preferably two restriction neans 161,
162 that can be operated to stop or hinder the advance of
at least a section of the flexible tape 60 and induce the
formati on of one or two arcs 61, 62 behind the restriction
means 161, 162, the arc being a self-supported sl ack
30 portion of the tape 60 lifted fromthe |inear guide 160.
Said restriction neans may consist in a nmechanical clanp
162 or a vacuum suction device 161, for exanple, and



5 said tape 60 comprising a leading end for engagement in the reel 28, the method comprising the steps
of: feeding the flexible tape 60 towards the reel 28; stopping or hindering the advance of said leading end
with a first restriction means 161 so as to produce a first slack arc portion 61 in 10 the flexible tape 60;
detecting when the first slack arc portion has reached fjetermlned height; stopping or hindering the
advance of one intermediary portion of tape with a second restriction means 62 while feeding the flexible
tape further, so a to produce a second slack arc 15 portion 62 of tape; detecting engagement of said
leading end into a hub 29 of the reel 28 or alignment of said leading end with a fixation feature 291 of the
hub 29 of the reelprgéasing tHetrestrivtiondbandtibnenchel18Clanasd t . detiegicetfbethe automatic
coiling and/or uncagingran ttelsti(28pat a flaxiblartape rarser (60)tdfeclecErnisl @omppeess, the device
comprising: a coiling location (80) where a reel (28) can be 5connected to a rotation actuator; tape
guides (35), operatively arra_ngd to wde the er ible tap 60 and to con ct a free end of the flexible
tape (60) to a hub (29) of the feel (Z% OYSLLan % rlva & éan ac?uas‘[or in 10an

a sto pper elemen
engagement posititt [HPHhiaT tf@éﬂdﬂﬁ)@r%léh@ﬁ@bﬁgh@% VAEH Ehier re?P anB sétof)§‘?ll1e Station of the

reel (28), leaving thei ket §28) Bi0a poaghefirsech gelatibrsidipngitie tide tape goglegenment in the

reel 28, the nmethod conprising the steps of: feeding the
flexible tape 60 towards the reel 28; stopping or hindering
t he advance of said leading end with a first restriction
means 161 so as to produce a first slack arc portion 61 in

10 the flexible tape 60; detecting when the first slack arc
portion has reached a determ ned hei ght; stopping or
hi nderi ng the advance of one internediary portion of tape
with a second restriction neans 62 while feeding the
flexible tape further, so a to produce a second slack arc

15 portion 62 of tape; detecting engagenent of said |eading
end into a hub 29 of the reel 28 or alignnent of said
| eading end with a fixation feature 291 of the hub 29 of
the reel; releasing the restriction neans 161, 162.



a stop detector, arranged to generate a stop detection 15signal upon engagement of said stopper
element with said reel. 2. The device of the previous claim, wherein the stopper element (87) engages
with a slot (27) in the hub (29) of the reel (28). 203.The device of the previous claim, wherein the stopper
element (87) is further drivable in a rest position in which it is disengaged from the reel (28), the stopper
element in the rest position allowing the insertion of said free end of said flexible tape (60) into said slot.
254.The device of any of the previous claims, wherein said stop detector is an optical or magnetic or 19
resistive detector arranged for detecting displacement of said stopper element (87). 5. The device of
any of the previous claims, wherein said stop detectol@i#Gdes a switch sensitive to 5 the position of said
stopper element (87). 6. The device of any of the previous claims in which the tape guides (35) are

retractable. 7. The device of ar(ljy of the Previous claims, wherein the tape guides (35) consist in two
articulated . A device for the automatic coiling and/or

uncoiling on reels (28) of a flexible tape carrier (60) of
el ectroni c conmponents, the device conpri sing:

a coiling location (80) where a reel (28) can be
5 connected to a rotation actuator;

tape gui des (35), operatively arranged to guide the
flexible tape (60) and to connect a free end of the
flexible tape (60) to a hub (29) of the reel (28);

a stopper elenment (87), drivable by an actuator (89) in
10 an engagenent position in which the stopper elenents

engages wWith said reel and stops the rotation of the

reel (28), leaving the reel (28) in a predefined

rel ationship with the tape guides;

a stop detector, arranged to generate a stop detection

15 si gnal upon engagenent of said stopper elenment with
sai d reel
2. The device of the previous claim wherein the

stopper elenent (87) engages with a slot (27) in the hub
(29) of the reel (28).

20 3. The device of the previous claim wherein the
stopper elenent (87) is further drivable in a rest position
in which it is disengaged fromthe reel (28), the stopper
element in the rest position allowing the insertion of said
free end of said flexible tape (60) into said slot.

25 4. The device of any of the previous clains,
wherein said stop detector is an optical or magnetic or



10 jaws that can assume an open position, allowing the insertion of the reel (28) in the coiling location and
the loading of the tape carrier, in which the articulated jaws are outside a rim of the reel (28), and a closed
position, assisting the connection of the free end of the flexible 15 tape (60) to the hub (29) of the wheel
(28), in which the tape guides enter into the reel (28). , 8. The device of the previous claim, wherein the
stopper element (87) is connected to an end of one of %gid articulated jaws. 209.The device of any of the
preceding claim, wherein the stopper element (87) has an interchangeable engaging portion. 10.The
device of any of the preceding claim, comprising a second stopper element arranged for acting on 25
the side of the reel esdidtstygpéletieptiert [fsingratdateer byehrrsiopddétesnbac®dlt XU of the reel so
as to align the ree$ aiitth thedpperwhee teatreelds)stopped by the second stopper element.  12. The
device of any of the previous claims, wherein said rotation actuator comprises an electric motor 5 urging
in rotation said reel (28%,_ and comgriain\ﬂha rotaftion detgfctqrﬁnteg?rated in said electric motor.  13. The

device of any of the preceding _clalms,e WheTeif matién of thé e se(\Q'S?Lt'S and¥rOR said coiling location

(80) is gravity driveRei6hA. 5 HedicePofdsiye6t fe hRESHHTS chimy t ch sensitive to

5 the position of said stopper elenment (87).

6. The device of any of the previous clains in
whi ch the tape guides (35) are retractable.

7. The device of any of the previous clains,

wherein the tape guides (35) consist in two articul ated

10 jaws that can assume an open position, allow ng the
insertion of the reel (28) in the coiling |location and the
| oading of the tape carrier, in which the articulated jaws
are outside a rimof the reel (28), and a cl osed position,
assisting the connection of the free end of the flexible

15 tape (60) to the hub (29) of the wheel (28), in which the
tape guides enter into the reel (28).

8. The device of the previous claim wherein the
stopper elenent (87) is connected to an end of one of said
articul ated jaws.

20 9. The device of any of the preceding claim
wherein the stopper elenent (87) has an interchangeabl e
engagi ng portion.

10. The device of any of the preceding claim
conprising a second stopper element arranged for acting on
25 the side of the reel, said stopper el ement being actuated
by said stop detection signal

11. The device of claim 10, said second stopper
el ement being arranged for nodifying the angul ar position



wherein the motion of the stopper element (87) between the engagement position and the rest position is
guided as to move the stopper element (87) along a radial direction relative to the reel (28), in a first
portion of motion, 15 and in a slanted direction, in a second portion of motion farther from the hub of the
reel than the first portion. 15.The device of any of the %8ceding claims, further comprising a sticker
dispenser for stick a free end of the tape in the reel automatically. 2016.The device of any of the previous
claims, operatively arranged to: connect a reel to the coiling location; rotate the reel with the rotation
actuator; drive the stopper element into engagement with a slot 25in the hub of the reel; 21 detect
the engagement d¥fthé Reopsiag clenramt oy takl 4optdieeceR! ininbbiliZeethieaReatide ActRor;

reel is stopped by the second stopper elenent.

12. The device of any of the previous clains,
wherein said rotation actuator conprises an electric notor

5 wurging in rotation said reel (28), and conprising a

rotation detector integrated in said electric notor

13. The device of any of the preceding cl ains,
wherein notion of the reels (28) to and fromsaid coiling
| ocation (80) is gravity driven.

10 14. The device of any of the preceding cl ains,
wherein the notion of the stopper elenent (87) between the
engagenent position and the rest position is guided as to
nove the stopper elenent (87) along a radial direction
relative to the reel (28), in a first portion of notion,

15 and in a slanted direction, in a second portion of notion
farther fromthe hub of the reel than the first portion.

15. The device of any of the preceding cl ains,
further conprising a sticker dispenser for stick a free end

of the tape in the reel automatically.

20 16. The device of any of the previous clains,
operatively arranged to:

connect a reel to the coiling location
rotate the reel with the rotation actuator

drive the stopper elenment into engagenment with a sl ot
25 in the hub of the reel;



drive the stopper element in the rest position; 5insert the free end of the flexible tape into said slot rotate
the reel to load it with flexible tape. 17.A method of loading a flexible tape(60) carrier for semiconductor
components in a reel(28), comprising the steps of: 10connect an empty reel(28) to a rotation actuator;
rotate the reel(28) with the rotation actuator; drive a stopper element(87) into engagement with a slot (27)
in the hub(29)of the reel (28), thereby stopping the rotation of the reel (28); 15detect the engagement of
the stopping element(87) by a stop detector; immobilize the rotation actuator;  drive the stopper
element(87) in a rest position leaving a free passage for a free end of said flexible 20tape carrier (60) to
said slot (27); det ect the engagenent of the stopping el enent by the

stop detector;
i mpbilize the rotation actuator
drive the stopper elenment in the rest position;
5 insert the free end of the flexible tape into said sl ot

rotate the reel to load it with flexible tape.

17. A nmet hod of |l oading a flexible tape(60) carrier
for sem conductor conponents in a reel (28), conprising the
steps of:

10 connect an enpty reel (28) to a rotation actuator;

rotate the reel (28) with the rotation actuator;

drive a stopper elenent(87) into engagenment with a sl ot
(27) in the hub(29)of the reel (28), thereby stopping
the rotation of the reel (28);

15 det ect the engagenent of the stopping el enent(87) by a
stop detector;

i mpbilize the rotation actuator
drive the stopper elenment(87) in a rest position
| eaving a free passage for a free end of said flexible

20 tape carrier (60) to said slot (27);

insert the free end of the flexible tape(60) into said
slot (27);



22 rotate the reel (28)to load it with flexible tape(60). 18. The method of claim 17, further comprising
detecting failed insertion of the tape(60) in the slot  (27), and stopping the advance of said tape(60) in
case of 5 failed insertion. 19. The method of claim 18, wherein failed insertion is performed by
determining the torque or speed or current applied to or by said rotation actuator. 23 Abstract A device
for the automatic coiling and/or uncoiling on reels (28) of a flexible tape carrier of electronic components
(60), the device comprising a coiling location (80) where a reel (28) can be connected to a rotation
actuator, and retractable tape guides (35), consisting of articulated jaws (35) that can be closed together
forming a channel to gtiigkahe fléi¢oleaape((88) bnd crthdct aniréd enldewt thieefldaibie( @) tape (60) to a
hub (29) of the reel (28), the device further having a stopper element (87) that engages with the slot in the

reel hub, in order to stopgthe reg}ig apOgEIPNIN Whightheslot israligtiedbwiththeitage guide. [Fig. 3a]
detecting failed insertion of the tape(60) in the sl ot
(27), and stopping the advance of said tape(60) in case of
5 failed insertion.

19. The nethod of claim 18, wherein failed insertion
is performed by determining the torque or speed or current
applied to or by said rotation actuator.



23

Abstract

A device for the automatic coiling and/or uncoiling on
reels (28) of a flexible tape carrier of electronic
components (60), the device conprising a coiling |ocation
(80) where a reel (28) can be connected to a rotation
actuator, and retractable tape guides (35), consisting of
articulated jaws (35) that can be closed together formng a
channel to guide the flexible tape (60) and connect a free
end of the flexible (60) tape (60) to a hub (29) of the
reel (28), the device further having a stopper elenment (87)
that engages with the slot in the reel hub, in order to
stop the reel in a position in which the slot is aligned
with the tape gui de.

[ Fig. 3a]



