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clainms priority from European Patent Application EP081 69267 filed on
Novenber Wo,2000B886and from Eur opean Patent Applicati on BPOSP2008H28856i | ed on
Decenber 22, 2008. Reld of the invention The present invention relatesto a
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i ndustri al () n i sthe transport and delivery of conponents t o the
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comon in electronic testing and manufacturing, to package el ectronic
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The present invention relatesto a device for loading and/or
unloading reelswith tape-form carriers. In particular, but not exclusively,
the device of the invention issuitable for loading and/or unloading
electroniccomponentspackaged in flexible tapes.

10 Description of related art

Automation isa constant goal of many production industries and
isof special importance in those manufacturing fieldsthat involve the
assembly of a plurality of components, like, for example, the production of
electronic equipment. An important aspect of industrial automation isthe

15 trangport and delivery of componentsto the different production units, or
to workstationsof a production line.

It iscommon in electronic testing and manufacturing, to package
electroniccomponentson a flexible tape support with longitudinally
spaced pocketsthat correspond to the sizesand the shapesof the

20 components. Packaging tapescan have indefinite length and may be
conveniently coiled in reelsfor compact storage, protection, transport and
interoperation with automatic machinery.

In thistechnical field the need frequently arisesto coil tape
carrier in reelshaving given characteristicsfor delivery or further
25 processing.



fashion, the reels receiving and delivering the tape carrier being driven
inrotation by notors, while the enpty and full reels are usually manually
pl aced, awmo2twsispe | eader is nmanual ly inserted in thepemmpPgommessse Manual
operation being slow, costly, and error-prone, there is evidently a need
for a device for |oading and unloadi nggeels of tape carriqumgﬁﬁg%gp
speed and with a mni mal manual intervention. Flexible tapes are often
used to carry relatively bulky and | arge el ectronic conponents. .Especially
when | oaded, these tapes are heavy and do not offer high nechani cal
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are faster in coill ng reel tape carrier than tt own esand
met hods. BlABieS@EhHEY) sBeetmd Witdna MyRiRaLBYaiuURy INtesVemdONnvent i on, these
ai nsare achi eved by nmeansof the device that isthe object of claim1. Mre

particularly, these ains are achi eved b devi ce that hasthe features of
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by the of known coiling devicesand methods, in particular during the delicate

phase of insertion of the tape leader into the dot of the reel.

A firgt aim of the present invention isto provide a device, and
15 the corresponding method, by which flexibletape carriers can be coiled in
reelswith lessmanual operationsthan in the devicesand method that are
known in the art.

A further aim of the present invention isto propose a device, and
a corresponding method that are faster in coiling reelsof tape carrier than

20 the known devicesand methods.

Brief summary of the invention

According to the invention, these aimsare achieved by meansof
the device that isthe object of claim 1. More particularly, these aimsare
achieved by adevice that hasthe featuresof the preamble of claim 1,

25 characterized by a stopper element, drivable by an actuator in an
engagement postion in which the stopper elementsengageswith said reel,
resulting in a stop of the rotation of the reel and leaving the reel in a
predefined relationship with the tape guidesand by a stop detector,
providing a stop signal when the rotation of the reel isstopped by the

30 stopper element.



stopper elenment.3 ISV ECA -52-PCT Mireover, the ains of the present

I nvention are achieved by a device for the automatic coil ing and/or

uncoi | i ngvof2om/dskssgi bl e tape on reels conprising : a coPCrmp2000088350n wher e
a reel can be rotatably connected t o the device; a tape insertion unit,
operatively arranged t o guide the flexidle tape and connect eesgnd of
the flexible tape t o a 5 hub of the reg:) . According to a prl%*‘%{\(r%gg&n
variant, the ains of the invention are achieved by a device as stated above
and further conmprising : a fist reel magazine for stocki ng reelsto be
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a devi ce as above, so arranged that one or nore sections of the flexible
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ep rocesse reelstrom the coiling location to the second magaZ| e, the
motion of the reelsfrom said first magazine and/or to said second

15 magazine being driven or assisted by gravity.

In afurther variant, the aimsof the invention are achieved by a
device asabove, so arranged that one or more sectionsof the flexible tape
assume the shape of arcs, during a coiling operation.

Likewise, the above aimsare attained by a method for coiling a

20 flexible tape carrier on areel , said tape comprising a leading end for
engagement in the reel , the method comprising the stepsof: feeding the
flexible tape towardsthe reel; stopping or hindering the advance of said
leading end with a first restriction meansso asto produce afirst dack arc
portion in the flexible tape; detecting when the first dack arcportion has

25 reached adetermined height; stopping or hindering the advance of one
intermediary portion of tape with a second restriction meanswhile feeding
the flexible tape further, so ato produce a second dack arc portion of tape;
detecting engagement of said leading end into a hub of the reel or
alignment of said leading end with a fixation feature of the hub of the

30 reel; releasing the restriction means 161, 162.



detecting engagenent of said |leading end into a hub of the reel or
alignnent of said leading end with a fixation feature of the hub of the
reel ; reweasiomgssshe restriction neans 16 1 , 162.4 | SVIPCEGR2005D5867
Further optional features of the invention are the object of dependent
claims. Brief Description of the Drawi ngs The invention will &Qa-b %
understood with the aid of the description of an enbodi nent gi ven y way of
exanple and illustrated by the figures, in which : Rg. 1 shows a view of an
automatic coiling device accordi ng t o one aspect of the invention during
a first phase of argeiHdr dpgicoRarfakt desiof Ree iRvehoystdne tHevbsectadf figure 1
prior of tg%p a genfant of a stopper elenent according to the invention ;
Rg. 2a ill AHES §8485ai | of the functi oni ng of the stopper el enment
before its engagenent ; Rg. 3 and 3a show t he engagenent of the stopper

el ement in i l[?ésc-i itorﬁeofhll‘% Bta\bﬂﬁﬁreel ; Rg. 4 and 4a show the reel

st opped wi %‘F@‘ e tape | eader, and the stopper el enent
inits rest position. Rg. 5 illustratesthe insertion of a free end of the

flexible tape in theeShobntidRdvidoe Bebidh Wit siRRONMG Qe hidFof aRe carrier

in the reel owsa vi ew of Col deyi ce accordi ng one aspect
of the &reQ&%?FPH%r??%hemﬁ@d'@e@ﬁW%V o 8¥%m|p(f%ﬁ8dt'558rﬁtrﬁéie'i9¥| on
unit of a (ﬂﬁglfrgyr@gqarvdhrm t o anot her enbodi ment of the invention.
Rgures9a-9e illustrate a sequence of steps of the nethod in a device
according to anot her enbodi nent of the invention.5 | SVI ECA -52-PCT Figure
10 shows, in a simblg.fi gobwshenewiod avagytarmatiagodimeg device according to

one aspect of the invention during afirst phase of a coiling operation;

Fg. 2 showsthe device of figure 1 prior of the engagement of a
10 stopper element according to the invention;

Fg. 2aillustratesa detail of the functioning of the stopper
element before itsengagement;

Fg. 3 and 3a show the engagement of the stopper element in a
dot in the hub of the reel;

15 Hg. 4 and 4a show the reel stopped with the dot aligned with
the tape leader, and the stopper element in itsrest position.

Fg. 5illustratesthe insertion of a free end of the flexible tape in
the dot, and Fg. 6 showsthe loading of the tape carrier in the reel.

Fg. 7 showsa view of a coiling device according to one aspect of
20 thepresent invention.

Fg. 8 showsmore in detail the tape insertion unit of adevice
according to another embodiment of the invention.

Fgures9a-9e illustrate a sequence of stepsof the methodin a
device according to another embodiment of the invention.



reel changi ng of the device of the invention. Detail ed Description of
possi bl e enbodi nent sof the Invention According t o an aspect of the present
i nventi onwvoaothesisseé for the automatic coiling of flexiblPETIERR@INSSIS6 er

i ncludes, as shown in figure 1, a coiling station 80 t o which a reel 28
can be connected. The reel 28 can be drigven in rotation by a ,gukab!
rotation actuator, for coiling or uncoiling a carrier tape 60. The rotation
actuator is preferably, but not necessarily, an electric notor driven by an
i ndustrial controller or processor, according to a defined program The
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side of the device and is guided, as it will be explained in the foll ow ng,

to the hub D%%aﬁég%gﬁﬁhnzcﬁ pd6b18ih E3aih &g IRyERtiBnPar L cul ar
enbodi nen the free end

of the carrier tape 60. O her mannersof connecting the free end of the tape
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pair of car BUEaMaAtLyiking o 'ﬁgalp@eqarﬁ‘ﬁé 4 %%@Stsgﬁlé’rl WadOHEE dpdr at i ons,

the guides oBﬁlrfgﬁstlamrﬁBO@@wm@ﬁrﬁﬂ@UQetdaﬁrbe a@nnécbt@@lt Thtedel 28 taglee 1, in
whlchtheyg;ire autside th er in or
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| Tustrat e%lééf[)fc'rﬁb'tfoef% fvéarpg %ﬂ inB Eét‘? dl %ggimegwr%ogéow é&otraﬁ@&s Jators
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conf i gulCat |d&f1lrtelﬁﬂeprtqqc@rrbfmerf@tgupaeasctaabordls@§é showrt et hutigHERS, 681 t he hub
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that all ows t ction of the free end of the tape carrier 60
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The tape carrier 60 isintroduced from the right side of the device

and isguided, asit will be explained in the following, to the hub 29 of the

15 reel 28. The hub 29 presents, in thisparticular embodiment, a sot 27 that is
provided for the insertion of the free end of the carrier tape 60. Other
mannersof connecting the free end of the tape to the wheel are however
possible. The coiling device of figure 1 also comprisesa pair of retractable
guides 35, consisting in thiscase of a pair of articulated jaws. During reel

20 changesand tapeloading operations, the guides 35 assume an open
configuration, asillustrated in figure 1, in which they are outsde the rim of
the reel, in order not to interfere with reel changesand tape loading.

During aloading operation, an empty reel isplaced in the coiling
location 80 and then the guides 35 are closed, asillustrated in figures2 and
25 2a, pivoting the guides35 with the actuators 53, which can be pneumatic
or electric, for example. In the closed configuration the tipsof the guides
are close to the surface of the hub 29. The guides 35, when closed together,
have a free space between them that allowsthe guided introduction of the
free end of the tape carrier 60 to the hub 29. Preferably the motion of the
30 reeltowardsthe coiling location 80 isdriven or assisted by gravity.



reel towardsthe coiling | ocation 80 isdriven or assisted by gravity.6 | SV
ECA -52-PCT Rg. 2a shows a detail of the | oading machine and the | ower
gui de 35,wOreowiisessst he upper guide is not illustrated, PCo/EPRONISEIF6t he
drawi ng. The |l ower guide 35 carries, on its end closer t o the reel, a
pneumatic cylinder or another suitable Ig near actuator 89 th E@Mﬁgﬂﬁ
actuated, drivesthe stopper elenent 87 against a surface on the hub 29 of
the reel. In this initial phase of the | oading process, the reel is
rotated, while the stopping element 87 is in sliding contact with the

S:Jrfacg Oft}]htethbIF?éﬁ-ZaVWﬁjwlshrde:taig?W{dES@?@ﬂ;ntgtﬁﬁchﬂi@éh@fﬂheﬂ@ﬁ@: OE 27 i_st
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angul ar re}ﬁf’gﬁu&’é}%’tﬁﬁ:%}lw rwh%ﬁggg%ﬁ%%%gﬂg@ﬁ?ﬁﬁ%oég?gﬁ%ﬂdt\l\ll@%rpenbodi ment
of the ivéstuded, doivepthestoppeasdlemeat X/qaaing 2Beane 087 hedullk 28rmfage
wi th anot herepagt of the reel, for exanple the spokes, or a notch in the

rim in order t o stop the reel 28 in a predefined angular relationship
with the tape guide 35. Moreover the portion of the stopping el enent that

engages into the sl®thigfinithe phdte @f thetlbadimy peiceRatheaket ot gRdd,i s
preferably in

erchanaeabl e, so o_al Low the | oadir f different kind of

ool sw th WAIGHTE SEHHRG mehdat B s i sflparBns AR WD GiepiaeSof Mo
rotati on ofhutth29.rWaleni o sledsedrdeyofa heuiotatbae, shepod&/dsatgnefl wtb theadi ng
devi ce o di i ' rof.atd : I
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and the st gp deeRet &mined PéSAbALIAGY hizhith@ J&X 27 isaligned with the

stopping element 87 and the reel 28isin a predefined angular relationship

with the tape guides 35.

15 In an alternative embodiment of the invention, not illustrated,
the stopping element 87 could engage with another part of the reel, for
example the spokes, or anotch in therim, in order to stop thereel 28 in a
predefined angular relationship with the tape guide 35. Moreover the
portion of the stopping element that engagesinto the dot of the hub or

20 with another part of the reel ispreferably interchangeable, so asto allow
the loading of different kind of reelswith the device and method of the
invention.

The stopping of the rotation of the reel issensed by a suitable

stop detector of theloading device providing a stop detection signal when

25 therotation of the reel isstopped by the stopping element 87. In an
embodiment, the rotation actuator of the reel isa DCelectric motor or a
stepper electric motor, and the stop detector isintegrated in the motor
itself or in the motor controller, for example the stop detector isan electric
circuit responsive to the power or current absorbed, generating a stop

30 signal when therotation of the reel 28 isimpeded by the stopping element
87. In other embodiments, the stop detector may be an optical or magnetic
encoder sensitive to the rotation of the reel 28. In afurther preferred



itself or in the nmotor controller, for exanple the stop detector is an
electric circuit responsive t o the power or current absorbed, generati ng
a stop siwyoabiwviiessst he rotation of the reel 28 is inpededThpamdpsssoppi ng
el ement 87. In other enbodi nents, the stop detector nay be an optical or
magnetic encoder sensitive t o the rotation of the reel 28. h%ﬂ%A%Hﬁ&Per
preferred7 |1 SVI ECA -52-PCT enbodi nent, the stop detector includes a
switch, sensitive to the position of any part that noves integrally with

t he stopping el ement 87 and generating a stop signal when the stopping
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above |ts purpose isto limt the force between the nechani cal stopper 87

and the slot 27, and to nmake sure the slot 27 is perfectly aligned with the
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guides. Auctioning the second stopping device may thusresult in afine

15 correction of the angular position of the reel, which may dightly rotate in
the clockwise or anticlockwise direction when the second stopping device is
pushed against the reel. An additional, independent stop detector detects

operation of thisadditional stooping device.

Asshown in Figures4 and 4a, in a further phase of the loading

20 process, triggered by the stop signal generated by the additional stop
detector, the reel isimmobilized, and the stopper 87 isretracted with the
actuator 89, clearing the dot 27, whereby the free end of the tape 60 can
be inserted between the guides 35 into the slot 27. The motion of the
stopper 87 isguided by the pins93 diding in the opening 91. In afirst part

25 of the motion, the stopper 27 movesin a radial direction relative to the reel
28 while, when the stopper hascleared the dot 27 and isfarther from the
hub, the motion isdanted downwards, in order to provide free passage of
the tape carrier 60 into the slot 84. Advantageousdy, the top side of 84 of
the stopperisaligned with the bottom side of the dot 27, when the

30 dopperisinthefully retracted position, asshown in fig. 4a, thusproviding
aguiding surface for the tape carrier.



stopper 87 is guided by the pins 93 sliding in the opening 9 1. In a first
part of the notion, the stopper 27 noves in a radial direction relative to
t he reel W0 20dwdseg6swhen t he stopper has cl eared the sl oPC2EPasvd/0SSE@r t her
fromthe hub, the notion is slanted downwards, in order to provide free
passage of the tape carrier 60 into thegslot 84. AdvantageouqﬁﬁxAg?gcgop
side of 84 of the stopper isalig ned with the bottom side of the slot 27,
when the stopper is in the fully retracted position, as shown in fig. 4a,
thus providing a guiding surface for the tape carrier.8 1SV ECA -52-PCT In
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| ength of carrier tape is.|ogded. According to aspect o he_present

vent on, SRACERRTLART dhTind i ad i RERE I B {REM 58l 1hF TaRE T ape 1 cader
has beel® ceoystestly inserted in the slot 27, and to take appropriate
nmeasures, |ike generating a warning signal and/or stopping the |oading

operation, in the case of a failed insertion. The successful insertion of
the tape | eader infinalyeassaewnrindae. bdhedoneat guigde iskelnpeied, Bywadkasi ng

the reel 28nhcapebdd stdppihgBeme®, M@YRBYeel 28 isspun until the desired
length of carrier tape isloaded.

According to aspect of the present invention, the inventive
15 deviceisarranged to test whether the tape leader hasbeen correctly
inserted in the dot 27, and to 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
20 tested, for example, by rotating the 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 iscorrectly connected
with thereel hub, rotation of the reel 28 will be hindered. On the other
sde, if the tape breaksor dipsout of the dot 28 for whatever reason, the
25 reel 28 will be able to rotate freely. The system sensesthe torque needed to
rotate the reel 28 at a given angular speed, or the rotation speed obtained
with a given driving torque, and comparesthem with reference valuesto
decide whether the tape 60 issatisfactorily connected with the reel 28. This
test needsonly to be made once shortly after the insertion 8or unsuccessful
30 insertion) of the tape.



or limt the | i near 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
connect edwoizbto/asksssr eel hub, rotation of the reel 28 w PCThHP200006835€d. On
the other side, if the tape breaks or slips out of the slot 28 for whatever
reason, the reel 28 will be able to rotafe freely. The systensernsss-t he
torque needed t o rotate the reel 28 at a given angul ar speed, or the
rotation speed obtained with a given driving torque, and conparesthemw th
reference val uesto deci de whether the tape 60 is satisfactorily connected

with the reel 28. Tﬂnaﬁotﬁéﬁemmm@rrnltytﬁe D thE oMb censtet i aidl iy safdar the

insertion 8ar, unsuccessful insertio of t

oot her _entiObh AoT 20T R enFaelT Bt B ey {}}%%%Fg%?o”éém]@? epR R ey ¢
abl e encod@nghéraspead &v lich candey detdoted dpestoppiegthg devide.result in a

hi gher speed, which can be detected for stopping the device. According t o

a further aspect of the invention, the |oading systemis equaifgped wth a
sticker di spenser, Adatdiagdoaafeither eapes wpdedneantiasethatoanisgred | engt h

of tapegs s&&éﬁ?% ddui {)Béd Wiigh a2§|ckb9 d%deﬁﬁ‘éeh'tﬁfat b?@a@f’é’mraﬂchﬂ og‘é'réte‘éjf tape

in the reel Eutoma repr. eantsan aut omat oi ling

and changi ﬁ’@c@é ?é@%@gdﬁﬁgﬁbof t%p%,@o &6lsddp tge rleﬁé‘??n%ﬁﬂ?‘bh's‘cf?e EREI udes

an upper magaheneil/d iapeihittle idet 2ermityniaeddly> waiting t o be processed
are | oaded. The upper nmagazine is placed above the coiling position 80 in
which the reels are nounted on a rotatable shaft 32 for coili ng. A tape
insertion unit 50 iFengrIeaZ:mprasemﬂ:seamalmmmatjelreeismdiléng(anld clvanisgt i on 80 and

i dt | t | i | d
15,0500 T PR G 2,64 Seo b RS R L b T ol and
i | | ust r'i& egnagaziaeionpIw hickd hecerapby 1eslaps Wﬁ'é'n&&%hﬁtﬂr@cﬁ@éﬂ aRangi ng

system of f§hgdéd Ve LBPer MR £WE Vs plaeks a%'%vbﬁh‘é%lllﬂrﬁ)@%rosimﬂﬁéonﬁ 70 are

moved by t hehllch thger%glsaacrteur%%ted'd %n a rotatablnpshaft g.??or coiling. A tape
insertion unit 50 isplaced at the same level asthe coiling position 80 and is
used to automatically guide the tape leading section to the reel and affix it

15 tothe hub of the reel, asit will be explained later.

Fgure 10illustrates, in a smplified schematicway, the automatic
reel changing system of the invention. The empty reels25in the upper
magazine 70 are moved by the linear actuator 41 (for example an air
cylinder, or alinear motor, or any other equivalent actuator) up to the axis

20 reference 42 The axiswill be used asmechanical reference for the transfer
of the roller from the upper magazine to the loading position.

Then alinear actuator 42 (for example an air cylinder, or alinear
motor, or any other equivalent actuator) will move the empty reel 25
through the opening 71 downwardsuntil they are level with the shaft 32 at
25 thecoiling position 80. The movement can, in alternative,be guided by
additional guiding elementslike dslides, roll or inclines (not represented)
under the action of the gravity until it reachesthe desired position.

At thispoint, the reel will be indexed by reference guides43,
which can be activated by cylinders, motorsor any other suitable mechanic
30 actuator. Once the reel 23 isin the reference position, the shaft 42 of the



cylinder, or a linear notor, or any other equivalent actuator) up t o the
axis reference 42 The axiswill be used as nmechanical reference for the
transfer wO 20058851 er from t he upper magazine t o the PCRGIPREIOESSHE | ON.
Then a linear actuator 42 (for exanple an air cylinder, or a |inear notor,
or any other equivalent actuator) wll pgve the enpty reel 254tk Quah the
opening 7 1 downwards until they are level with the shaft 32 at the coil
ing position 80. The novenent can, in alternative, be guided by additional
guiding elenments like slides, roll or inclines (not represented) under the

action of trééle@r\/ﬁwltie’ldéﬁhleb wtthrﬁ‘@ﬁ@@éhh@ sregid R@| Qgsrhe@rngagbniénts poi nt,

h I || b db
oyl i nder s, R LBINERY VIR Seell RN b2 SEPT don GrREERES cel 23
is in the nmfearannmtpozalrtpmieraﬂsig bhafadmﬂamdtsbmbemerﬁ\bf @ Ash B2 4PCT
ool o o L g M SIEP oM kA I e G SBLERP LIRS FEY A% nlie ra0BgeTen!

can be obtainéed in represent ed
| i near &ct @aycrther wﬁabfeea@tbuayor telrivesdt dvam;'a@omlgmr@ﬂ@ért@ﬁtll bhefeﬁi wihhft 42.

After the shaldes?ediambigebt Bexmid t598REA%M th the reel 23 a notor 39, or
any other suitable actuator, drives it 1nrotation in order to fill the

reel wth the desired am)unt of flexible tape carrier. Upon conpletion of
the coiling operatiJypbn txbm pletidn o¢ehe cofimy 6 pet seagAgrdf Il cvl$ e ssbaft 32

d d d d f t t.uat 45
(whi ch couliey Has s o} sh%ﬁ‘ﬁa‘%é’rﬂq S 50 20 S o PBRT of an
ai r cylindgravity aedrofnati oeanactamyoeQﬁwaic&ncoddttaﬁedhp fiomng in kief f eoaver
magazi ng Qi Eh?séfﬂ#énﬁ}é‘h't%rﬁ'o?%wéﬁ hM&él‘ ﬁ‘f?]tea?frrééﬂb% c?rné(rf)ﬂégﬁlva éHt dOW“

under the ac Iron of gravit rou case
fall of thé&cietos) tdA tbelgw&malame T@@ﬂ@@bﬁ%”'ﬁ;ﬂb‘#bp'ﬁlaa}taé'&@aﬂfs V\/nen

necessary. the véiftfon khskiat afladi hekenbn Irgradthy anl?'i‘ﬁrddwab'eﬁih%é he

Il’ge|m)i/2dt P%&C?n thls%ageotshe aﬂpo?the ree scan %t s{T‘owed (XOVURU thguPJ'edabs a
appropriate means, when necessary.

15 In anon-illustrated different variant of the invention, the reel in
the coiling position 80 isnot rotatably mounted on a shaft, but ismoved to
a centre-lessrotatable support, including one or more free rollers, 5 and
one or more driven rollers, interacting with the rim of the reel for
supporting it and driving it in rotation (not represented here).

20 The function of the tape insertion unit 50 isnow explained with
reference to another embodiment of the device, illustrated by Figures 8 to
10. A straight guide 160 guidesthe flexible tape 60 towardsthe hub 29 of
the reel 28. The part of the guide closer to the hub iscomposed by alower
diding guide 128, actuated by the air cylinder 129, and by an upper

25 articulated jaw 125 that, when in operation, asshown 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 rotatesupwards, and the sliding guide 128
movesbackwards, asshown in figure 9a, so asto clear the reel and allow its

30 insertion or removal.



a centre-less rotatable support, including one or nore free rollers, 5 and
one or nore driven rollers, interacting with the rimof the reel for
supporti nyoi2010n3g8edri ving it in rotation (not represent @dThPe@p/058Bhe
function of the tape insertion unit 50 is now explai ned with reference to
anot her enbodi ment of the device, illusjyated by Rgures t o Bj65§55alght
gui de 160 guides the flexible tape 60 towards the hub 29 of the reel

The part of the guide closer to the hub isconposed by a | ower sliding QUIde
128, actuated by the air cylinder 129, and by an upper articulated jaw 125

tthﬁt’ \Age]p in operﬁ]gu}@ 9|aﬁli$lu%h@V\@sﬂHe beg.tmrn@n§of?r@u$ﬂg$ﬁféggg@naqaihrISE t he

(0] er, erl anne | e, (0] e u ou an

Sevrat i o WiiE 1Pai0adY ond bt e inelkt iSHGing St e Bl 1bb aich: o

J%aw r ot St ess nlpt/\@etjelplsamlthhmm EﬁiohghgwmaelmImrbwléewhaglsvws;iassrmwah(iv\q in
| re a, C v

| Sg/f é@?l@@?@%b tﬁé‘ @hhﬁ%q‘ &rﬁés ttﬁ@@k&fr’gfﬁ{éfcte% 3R HoQ&ogér&% ggg Vi
operatlcﬁ”l tha qxhetrn @rcéerlt@a@rqvgd@accl@seﬁ granngd t ab@uﬂge$t§1es$1ﬂ@g6%t@ng t he

gui de 160 aRd Hub @g)(,\,,yr%utcﬂ)mn?qtthe hub 29 of the wheel 28. In follow ng
steps, as shown in figure 9b e Jaw 125 and the sliding guide 128 are

noved one agai nst the other in order t o provide a closed channel that
gui desthe strip GOOn@tmfeelebdhw@@dgetdith éDﬂpCBmgsuffluéhﬂ? dd tloetad ng edge

of the strip i s sufficient is. a Iledt

o a firat RGP0 yE s Babldo fo &t rSaythiol Gedte 1BL 1T o ffver

t he forwar dorsbep,0or loiincenet Hd Boriwrd rmbtiiom GOth eS| agidl¢ Bhrlrsﬁﬁl dncethe

contin sl i t f [ striction

poi i o 2ip B b 1RAR debind phdET LY 1R alb BongELhES LT O 02

vi si bI e i nresigigiie ng@omn:n@drlét@ﬁom Hm@tstrratgig guifgrtaieiorstingea gack Bec fbel

change accekdigme ihgiddye gt hod of the invention and showsthat the arc 6 1
g

grows hi gher

Fgure 9d illustratesa further gage of the reel change according

to the method of the invention and showsthat the arc 61 grows higher

15 Dbecausethe strip 60 iscontinuoudy fed from the right. The dack arc 61 is
measured by the position sensor 261 that isarranged to detect when the
arc61 hasreached adetermined height. Once the desired height is
attained for arc 61, a second restriction device 162, placed upwardswith
respect to the firg restriction device and the feeding direction of the

20 flexible tape 60, isactivated to stop or hinder the tape motion, whereby a
second arc 62 isformed in the tape 60 before the second restriction device
162.

The height of the second arc 62 issensed by position sensor 262.

In a preferred variant, position sensors 261 and 262 are both mechanical

25 switches. The invention however allowsother type of position sensors, for
example optical sensors, to sense the height of arcs61 and 62. The structure
of restriction devices 161 and 162 can also be adapted and changed,
according to the circumstances. In a preferred variant the first restriction
device 161 isa vacuum suction plate, which hasthe advantage of not

30 damaging or bending the leading end of the tape in any way. It is
preferable, for an easy insertion in the dlit 291 of the reel'shub 29, that the
leading end should be kept very straight. The second restriction device 162



because the strip 60 is continuously fed fromthe right. The slack arc 6 1
I's nmeasured by the position sensor 261 that isarranged t o detect when the
arc 6 1 e 20mashssd a determ ned height. Once the desir @edThPeglansg3se
attained for arc 6 1 , a second restriction device 162, placed upwardsw th
respect to the first restriction deviceqgnd the feeding direqgyjRR -9kt he
flexi ble tape 60, isactivated t o stop or hinder the tape notion, whereby a
second arc 62 isfornmed 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 Valocamdd fipadiet LPW HERSIAr$ pd&ticangt whicrasfahWdhasahasitepe
switches. The Ig%é%l on hci)wever El I oqv%r; Iot her t%p? $f élpOSI i on sensors, for
exanpl e opE&F b7-ANq 158 QG608 G IR P IRLET Oy BPHIANA S The
structure @resesthecapenndetheemddslyingigdidé60an al so be adapted and
changed, according to the circunstances. In a preferred variant the first

restriction device 16 1 is a vacuum suction plate, which hasthe advantage
of not danmmgi ng or Theriaergiameniteddinggneaation aretetappeincudesalmaya It is

pref eraly embaiaiB otraclé 188 thapls iffed ré\‘%o'EE/leith_e?@ﬂaiQlfll_thgtli%lé 60 irP by 29,

that the |eading end should be kept very straight. € second restriction
devi ce 16210ASp h%@ﬂ(mwo@@?tﬁ@ 4re fat ﬁuafsunpﬁgﬁdufﬁmst,h% APEastsi tion at
whi ch smal |16Bejdsd ialsot he fitkage are acceptabl e, and is a nechanical clanp,
operated by a piston, that pressesthe tape onto the underlying guide 160.
The insertion unit of the invention preferably includes also a noveable
obstacl e 165 that iFgyuriefaeidlusbraves sdreedasta ghs opthielensedi0onprocessy The assi st

the formati ; ) ' | f i LAt 4, 165
could al so r%%lrﬁ@@ﬁfm&i&gﬁ&?ﬁ ag?ntirﬁnﬁt's r%sre@&g%ﬁr(rgelk/g%ﬂ65%%9%?@?9113&t i on
processlO fl'rWah e@dyrthetd @9d i heg OPpém%i_r@ﬁéﬁBGl Aed rﬂ%@_t' eadingordgrRof tee 162
are deacti YaheenoVerraphylytiBewal@cdnd aRersthERft PIPRT the reel'sdsdtand the
| eadi ng ed%e fof Epe e . :
referably the angular position of the reel 29 ismeasured by a suitable
sensor, and the deactivation of the resdtriction devices 161 and 162 istimed
relative to the passage of the dit 291 in alignment with the leading edge of
15 thetape. Though dotted hubsare almost universally used, it isconceivable

that the invention could be used with different kindsof 5 fixation features,

for example a hook, a roller, a magnetic connection, or any suitable

fixation.

Once the leading edge isinserted in the dit 291, the coiling of
20 thetape60inthereel 29 can proceed normally. Preferably, the jaw 125
and the lower guide 128 are retreated ad thismoment, to leave space for
the tape inside the reel. The speed of rotation of the reel 29 and/or the
feeding speed of the tape 60 are preferably controlled so asto maintain a
set height in the arcs 61 and 62, assensed by detectors261 and 262. In this
25 manner the tape tension isminimal, even at high coiling speed, and is
reduced the friction of the tape on the guide.

Another independent aspect of the invention concernsa device
for the automatic coiling and/or uncoiling of aflexible tape 60 on reels 28
comprising: a coiling location 80 where a reel 28 can be rotatably
30 connected to the device; atapeinsertion unit 50, operatively arranged to
guide the flexible tape 60 and connect a free end of the flexible 60 tape to



tape noves rapidly forward, and entersthe slit 291 of the reel's hub 29.
Preferably the angular position of the reel 29 is neasured by a suitable
sensor, awo 2btvsdssacti vation of the restriction devi cesPCEHEP2a@58B6€ i S
timed relative to the passage of the slit 291 in alignment with the | eading
edge of the tape. Though slotted hubs ajg al nost universally ook 1S
concei vabl e that the invention could be used with different kindsof 5
fixation features, for exanple a hook, a roller, a magnetic connection, or
any suitable fixation. Once the |leading edge is inserted in the slit 291

the coiling wibohehbapel 28 Prafémp |y aed ddficeamdngesadonarisakéy. Preferably,
the jaw 125 and.the7lovve ui de 1?&? re retrea%gadthls nent, to | eave
space for TREOFUPE /0H&r ko a0 Fedfe lo P LOReseEh 0 ABERIRGRI SO VR Meel 26
and/ or t he cbded lngasipeedD,a sddoa dt repe ey axi ee PO Desadtkyn g oine redlisédaso asto
maintain 2 xsgh diel Bt dedd8e Bis ool hE iy REIRBH &Y 1B\ Rl G 5261 and
262. In this manner t_che ape tension is mninal,” even at High coillng
speed, &nd bieing egpecaldveliarfanaed bm mave He tegiet@hetprecgsiedelS oot hiee

i ndependenty aspRglhzife ¥HEoAYESEH OB IRARABEAS0A SIE¥bAeNEIiBIR 12wt i ¢ coi
ling and/ or uncorl M:‘tga}%&l‘em bl e tape 60 on reels risin

In t 28 conmp . a
coi ling | odAthBRESS @ Ehe pgo %ée%@étfégwt%mwegée%gm@
device; a tapheisasend invagamht 90thepesiad h oéltieaberiee da0d gusde the
flexible tape 60 a:#) connegt a. free end _aof _the ékexi bl.e 60 taq%g t Cgl 3 1SVl
ECA - 52- PCTaIFIBC P FHUOT 18 5 eNgt IDAGR7\N S L OFIRA QEXCY 0L R8P Yo : a
fist redl mgegeky.ne 70 for stocking reelsto be processed 25 and pl aced above
the coiling | ocation 80, a second reel nagazine 90 for stocking the
reel sthat have been processed 26 pl aced below the coiling |ocation 80, the
devi ce bei ng oper afiogerdingripahyedant.d ke vertescabpdideviee prbeessed 25 from

the first mBaR#ideg Adidaueddishin £0Idpanatilegart fg&@io e8hhekhd fexs bl e
tape 60 in the reels, dand t 8 nove tneogroce sed. regés 2d6 fr(?mthe coi ling
| ocati on 830 be processedto the devicein the coiling location 80, and/or alinear
actuator 41 operatively arranged to move the reelsto be processed 25
15 above aopening 71 in said first reel magazine 70, whereby the reelsto be
processed 25 move to the opening 71 in their motion towardsthe coiling 5
location 80.

Preferably the reelsthat ought to be loaded in the device of the
invention are mounted on a rotatable shaft 32 provided to thispurpose. In
20 variants, however, the reel could be driven by a roller interoperating with
an outer rim of the reel to drive the reel in rotation. Centre-less
arrangements, in which one or more free rollersto rotatably support the
reel in the coiling location are also possible.

In another variant the tape insertion unit of the loading device of
25 theinvention containsone linear guide 160 and at least one, preferably
two restriction means 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
formation of one ortwo arcs61, 62 behind the restriction means 161, 162,
the arcbeing a self-supported dack portion of the tape 60 lifted from the
30 linear guide 160. Said restriction meansmay consist in a mechanical clamp
162 or a vacuum suction device 161, for example, and position detectors



to the second nmagazine 90, the notion of the reelsfromsaid first nagazine
70 and/or to said second nagazine 90 being driven or assisted by gravity.
Accor di ngwo 20100598651 ant, t he above descri bed devi ce fur PhemPe@ePss3sé ng a

| i near actuator 4 1, operatively arranged to connect the reels to be
processed to the device in the coiling {gcation 80, and/or a jipeab por
actuator 4 1 operatively arranged t o nove the reelsto be processed 25
above a opening 7 1 in said first reel magazi ne 70, whereby the reel sto be
processed 25 nove to the opening 7 1 in their notion towardsthe coiling 5
| ocation 8@g1Ppebenapby driehgaet s teeéctauaiticibnt be dt 9ede b ridatd®! Bvince of
t he |nventlﬁn @ 3' unt on a rotatable shart 32 provided to this pur pose.
In varlant§ ﬁ &'a ‘reel could be driven by a roller interoperating
with an outer rim of the reel t odrive the reel in rotation. Centre-|ess
arrangements, 0. Wihe 885 O BT B RFel el fotqed SEabARLINGYPROT L L he
reel in the coiling are al so her variant the tape
i nsertion @mltng)afteq@bleda@erf@ra@vﬁa@rba reeleq, W%t&%%@ﬂﬂtﬂﬁ%@@@ | i near
gui de 160 %létmﬁp diRARST BGag BNBHEIRRhY rE408 ARLIHEI AR TRMIRIAG e, 162

that can be ope i nder _the advance of_ at | east secti on of

the flexi bISEeRER %@ﬂ'&@dﬁ%@%@'% e 80 H%W%%SH?G B <& SEQ/RP'QQ&! 6 1, 62
behi nd the hi @@én’ngtth@radvaar@é oiGald leatibg ehhlaNahCa hiestresricgRId meapgastied

sl ack portigon of the tape.6 ted fromt line e 1l ai
Ceotri bt o eI hay oBBrUrE ek S8 ot Al i USRSt B8; aelidinguct i on
device 16 Wwherd blneélxstrﬁﬂ)a@k ab e hasreabbteeca desdraningal hdeght ; $<2p9m‘lg 261

262 may pe A ﬁ&@ﬁggtth% eﬂﬁ}a‘?ﬁa c}f%é‘ﬁ{tgf%ea %rﬁ/eodr?i%t of é‘ms a S’ 62 in

the flexible resent 1 nvention ore praovi o]
net hod for S@@mcﬂ ﬁ@stadflpemwaa@s6ay@ﬂlt%feedéngébedlewlalert@¢qe fagtheraise atté)pe 60

conpri si ng Roduce a second sack arc 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 afixation feature 291 of the hub 29 of the reel; releasing the
15 restriction means 161, 162



| eadi ng end for engagenent in the reel 28, the nethod conprisi ng the
stepsof : feeding the flexible tape 60 towardsthe reel 28; stopping or

hi nder i ngwohelozdwssace of said | eading end with a first PeSEPR@I0SS3S6rEANS 16
1 soast o produce a first slack arc portion 6 1 in the flexible tape 60;
detecting when the first slack arc portion has reached a det gqA-ngdRei ght

; stopping or hindering the advance of one internediary portion of tape
with a second restriction neans 62 while feeding the flexible tape further,
so at o produce a second slack arc portion 62 of tape; detecting
engagenent of said |leading end into aCwilmg9 of the reel 28 o r alignnent
of said leading end with a fixation feature 291 of the hub 29 of the reel ;
rel easing the restriction neans 16 1 , 162.1 5 ISVI ECA -52-PCT Cains 1. A

device for the jaut ona, | . il : a
flexible tape car ri erAf%dfC% forqﬂga%m8 %’[vg%hﬁer%cg,grPﬁgbﬁ'&%‘a@%ﬁpri si ng:
a coiling (23)aafi @hle«mm tapercarraer ¢l) of E&)Ctt:@micmem:mrmttSeme dewiceot ati on
actuat or; Hﬁj es (35), operatively arranged to guide the flexible tape
(60) and t o connett a free end of the flexible tape (60) t o a hub (29) of
the reel (28) ; a stopper elenment (87), drivable by an actuator (89) in an

engagement posigtdodind Mo ¥flih (80)6v BeapAeEclel28Neath pen@rtrsyed fo saiodatieal and
st opst hSPert ati OﬂJ qf t he reeI (28), leaving the reel (28) in a predefined

relationship wicf ’tape gui des; a stop detector, arranged to generate a
stop detection signal upon engagerrent of said stopper el enment with said

e (1 SEE S Blsd ) RGPS, AL U o 1RSI SRBR LR (67
and to connect afree end of the flexible tape (60) to a hub (29) of the

reel (28);

a stopper element (87), drivable by an actuator (89) in an engagement

10 position in which the stopper elementsengageswith said reel and
stopsthe rotation of the reel (28), leaving the reel (28) in a predefined
relationship with the tape guides;

a stop detector, arranged to generate a stop detection signal upon
engagement of said stopper element with said reel.

15 2. The device of the previousclaim, wherein the stopper element
(87) engageswith adot (27) in the hub (29) of the reel (28).

3. The device of the previousclaim, wherein the stopper element
(87) isfurther drivable in a rest position in which it isdisengaged from the
reel (28), the stopper element in the rest position allowing the insertion of
20 said free end of said flexible tape (60) into said slot.

4. The device of any of the previousclaims, wherein said stop
detector isan optical or magnetic or resistive detector arranged for
detecting displacement of said stopper element (87).



3. The device of the previousclaim wherein the stopper elenent (87)
isfurther drivable in a rest position in which it isdisengaged fromthe
reel (28)wothw/susspper el enent in the rest position all eaiI/EPgoMss3Saserti on
of said free end of said flexible tape (60) into said slot. 4 . The device
of any of the previousclains, wherein sg%d stop detector isaqmﬂgAg§§¢ror
magnetic or resistive detector arranged for detecting displacenent of said
stopper elenment (87).1 6 ISVI ECA -52-PCT 5. The device of any of the
previous clainms, wherein said stop detector includes a switch sensitive to

the position of5 said ﬁﬁ@@@euroeeif ft(h%?;)rev@ouérdslgnﬁ@,\wa@rah s@fd/st@‘ t he

previ ous cl ich t ape..qui 35)..are retractabl e. The

devi ce of egzrﬂ’ﬂ‘élwéﬁé%%’d ﬁ;eg]sﬁg/e @?%P ét { 5@‘2}? g€l gfﬁntconm st
in tw arti(87Z) ated jawsthat can assune an open p05| t| on, allow ng the
insertion of the reel (28) in the coiling location and the | oadi ng of the

tape carrier, in which the articulated jaws are outside a rimof the reel
(28), and a cl 6sed poEhe Heviceaisant ohighe pecvionaseimsm vrhichéhertapeend of

the flexy blgidap@s) 6P rétractdigehub (29) of the wheel (28), in which the
t ape gui des ent er into the reel (28). 8. The device of the previousclaim

wherein the stopper element (87) isconnected t o an end of o ne of said
articulated jaws. 9. Theddeieed afy @mee) réxh@u@bl@nﬂdlwgeﬁéualtﬁle t\d@@rel n the

t | { t t Th
dev be of Ak (BlkoRRR RN ai{'av%tgﬁmﬁ. BB ABR h dhsber el onent
arranged f @osdain, alpvoimy the isiseet i@ of hbereel (283 &i dhst:oﬂ)lprgloeahnnrﬂnd:)el ng

act uat ed by,ggj Q?l%&}g&f Hﬁéf’aﬁ}é 4 ridh |’Pma\k/p &#theTQﬁléﬂﬁgﬂ o s & .

second st opper arr anged modi fy € angu ar p05|t| on of
t he red sdslrggfdhgupgh a&)eand aclosed posmon a$|st|ng he connectlon of the

free end of the flexible tape (60) to the hub (29) of the wheel (28), in which
the tape guidesenter into the reel (28).

8. The device of the previousclaim, wherein the stopper element
(87) isconnected to an end of one of said articulated jaws.

15 9. The device of any of the preceding claim, wherein the stopper
element (87) hasan interchangeable engaging portion.

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

20 11. The device of claim 10, said second stopper element being
arranged for modifying the angular position of the reel so asto align the
reel with the tape when the reel isstopped by the second stopper element.

12. The device of any of the previousclaims, wherein said
rotation actuator comprisesan electric motor urging in rotation said reel
25 (28), and comprising arotation detector integrated in said electric motor.

13. The device of any of the preceding claims, wherein motion of
the reels (28) to and from said coiling location (80) isgravity driven.



reel with the tape when the reel is stopped by the second stopper el enent.
12 . The device of any of the previous clainms, wherein said rotation

act uat or wonpruesesssan el ectric nmotor urging in rotati onPSaEP200005836€28), and
conprising a rotation detector integrated in said electric notor. 13 . The
device of any of the preceding clains, yherein notion of the 4668h$,628) t 0
and fromsaid coiling location (80) isgravity driven.1 7 ISVl ECA -52-PCT
14 . The device of any of the precedi ng clai ns, wherein the notion of the
stopper elenent (87) between the engagenent position and the rest position

islg;J! dedt ast?gaove ltT?@eng@i@_@Qﬁ a@#y?cb’ﬂeme bgdedah@gmimtar%ieaéingﬂweectioln o
relative 0O Lhe T, In a1l reron,or notl on na.n a slante
Giroctton. motian i TGkt aRper elbrdit ) HREChiepnoR eTdAdERenRBRSLR Trdd foe)

t han the fithetreggrdsitton id4§uidethas temame tdie sioppef etdreept é&Bdiloggd ai s,
further co ti r. di r I Std - af tape in
the recl *alPalelddon'lefifle {8 BREASEN 200N 86 £ pBrlibR ATy, EG h7Pe !
oper at i el @ santasgidetioon, iochsrancapeEeen of caetien dartihiendromdaeifor of rot at e

the reel WwihB (EBEIHA Bd g@ﬁ%ryie@tﬂqr; drive the stopper elenment into
engagenent with a slot in the hub of the reel ; detect the engagenent of

the stopping elenent by the stop detector; inmobilize the rotation
actuator; drivasthe sTopgdevicels of thd peedeaisiig RREMIS| Ut het oe@ptiside free

end of the flexible tape into. said slot rptate the reel t o.load.it, with
Flextbi o Abiokey osokAREt i iskY fredidtly aPIPefans B [ESted lupBiticsny:
sem conductor conponents in a reel, conprising the steps of : connect an
empty reel t 043 rotap) ORefchRdNy Jf thd MviEéahas pkratively arranged
10 to:
connect a reel to the coiling location;

rotate the reel with the rotation actuator;

drive the stopper element into engagement with a dot in the hub of
the reel;

15 detect the engagement of the stopping element by the stop detector;
immobilize the rotation actuator;
drive the stopper element in the rest position;
insert the free end of the flexible tape into said dot
rotate the reel to load it with flexible tape.

20 17. A method of loading a flexible tape carrier for ssmiconductor
componentsin a reel, comprising the stepsof:

connect an empty reel to arotation actuator;



rotate the reel with the rotation actuator; drive a stopper elenent into
engagenent with a slot in the hub of the reel, thereby stopping the

rotati on wo 20tvsussel ; detect the engagenent of the stoppimpe@bessse by a
stop detector; inmmobilize the rotation actuator; drive the stopper el enent
in arest position leaving a free passag§ for a free end of sqjd,fbexible
tape carrier t o said slot ; insert the free end of the flexible tape into
said slot rotate the reel t oload it with flexible tape. 18 . The nethod
of claim 17, further conprising detecting failed insertion of the tape in

the slot, and sppppithe rebPwadversmtalioseadlubbee i n case of failed
insertion. 19 . The nethod of claim 18, wherein failed insertion is

performed by determining the torque or speed or current applied t o or by
said rotation acivea siopper element into engagement with adot in the hub of the

reel, thereby stopping the rotation of the reel;
detect the engagement of the stopping element by a stop detector;
5 immobilize the rotation actuator;

drive the stopper element in arest postion leaving a free passage for
afree end of said flexible tape carrier to said dot;

insert the free end of the flexible tape into said dot
rotate the reel to load it with flexible tape.

10 18. The method of cdaim 17, further comprising detecting failed
insertion of the tapein the dot, and stopping the advance of said tape in
case of failed insertion.

19. The method of claim 18, wherein failed insertion isperformed

by determining the torque or speed or current applied to or by said
15 rotation actuator.



