
ISVI ECA -52-PCT Auto-reel changer Reference data The present application
claims priority from European Patent Application EP081 69267 filed on
November 17, 2008 and from European Patent Application EP081 72524 filed on
December 22, 2008. ReId of the invention 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 is suitable
for loading and/or unloading electronic components packaged in flexible
tapes. Description of related art Automation isa constant goal of many
production industries and is of special importance in those manufacturing
fields that involve the assembly of a plurality of components, like, for
example, the production of electronic equipment. An important aspect of
industrial automation isthe transport and delivery of components t o the
different production units, or to workstationsof a production line. It is
common in electronic testing and manufacturing, to package electronic
components on a flexible tape support with longitudi nally spaced
pocketsthat correspond t o the sizes and the shapes of the components
Packaging tapes can 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 reels having given characteristicsfor delivery or
further processing.2 ISVl ECA -52-PCT Coiling and uncoiling operations are
often done in a semiautomatic 



fashion, the reels receiving and delivering the tape carrier being driven
in rotation by 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 unloadi ng reels of tape carriers at high
speed and with a mini mal manual intervention. Flexible tapes are often
used to carry relatively bulky and large electronic components. .Especially
when loaded, these tapes are heavy and do not offer high mechanical
strength. High speed coiling isdelicate in this case, because of the risk
of tape failures This imposes a limit t o 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 the present
invention isto provide a device, and the corresponding method, by which
flexibletape carriers can be coiled in reelswith less manual operationsthan
in the devices and 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 the known devicesand
methods. Brief summary of the invention According t o the invention, these
aimsare achieved by meansof the device that isthe object of claim 1. More
particularly, these aims are achieved by a device that hasthe features of
the preamble of claim 1, characterized by a stopper element, drivable by an
actuator in an engagement position 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 guides and by a stop
detector, providing a stop signal when the rotation of the reel is stopped
by the 



stopper element.3 ISVl ECA -52-PCT Moreover, the aims of the present
invention are achieved by a device for the automatic coil ing and/or
uncoiling of a flexible tape on reels comprising : a coiling location where
a reel can be rotatably connected t o the device; a tape insertion unit,
operatively arranged t o guide the flexible tape and connect a free end of
the flexible tape t o a 5 hub of the reel . According to a preferred
variant, the aims of the invention are achieved by a device as stated above
and further comprising : a fist reel magazine for stocki ng reelsto be
processed and placed above the coiling location, a second reel magazine for
stocking the reelsthat have been processed placed below the coiling
location, the device being operatively arranged t o move the reelsto be
processed from the first magazi ne towardsthe coiling location, coil the
flexible tape in the reels, and to move the processed reelsf rom the
coiling location t o the second magazine, the motion of the reelsf rom said
first magazi ne and/or t o said second magazine bei ng 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 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 on
a reel , said tape comprising a leading end for engagement in the reel ,
the method comprising the steps of : feeding the flexible tape towardsthe
reel ; stopping or hindering the advance of said leadi ng end with a first
restriction meansso asto produce a f i rst slack arc portion in the
flexible tape; detecting when the first slack arc portion has reached a
determined height ; stoppi ng or hindering the advance of one intermediary
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 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
reel ; releasing the restriction means 16 1 , 162.4 ISVl ECA -52-PCT
Further optional features of the invention are the object of dependent
claims. Brief Description of the Drawings The invention will be better
understood with the aid of the description of an embodiment given by way of
example 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 a coili ng operation ; Rg. 2 showsthe device of figure 1
prior of the engagement of a stopper element according to the invention ;
Rg. 2a illustrates a detail of the functioning of the stopper element
before its engagement ; Rg. 3 and 3a show the engagement of the stopper
element in a slot in the hub of the reel ; Rg. 4 and 4a show the reel
stopped with the slot aligned with the tape leader, and the stopper element
in its rest position. Rg. 5 illustratesthe insertion of a free end of the
flexible tape in the slot, and Rg. 6 showsthe loading of the tape carrier
in the reel. Rg. 7 showsa view of a coiling device according t o one aspect
of the present invention. Rg. 8 shows more in detail the tape insertion
unit of a device according t o another embodiment of the invention.
Rgures9a-9e illustrate a sequence of steps of the method in a device
according to another embodiment of the invention.5 ISVl ECA -52-PCT Figure
10 shows, in a simplified schematic way, the automatic 



reel changi ng of the device of the invention. Detailed Description of
possible embodimentsof the Invention According t o an aspect of the present
invention, a device for the automatic coiling of flexible tape carrier
includes, as shown in figure 1, a coiling station 80 t o 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 carrier tape 60. The rotation
actuator is preferably, but not necessarily, an electric motor driven 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 t o the coiling station automatically, or manually,
according t o the needs. The tape carrier 60 is introduced from the right
side of the device and is guided, as it will be explained in the following,
to the hub 29 of the reel 28. The hub 29 presents, in this particular
embodi ment, a slot 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
t o the wheel are however possible. The coili ng device of figure 1 also
comprisesa pai r of retractable guides 35, consisting in this case of a
pair of articulated jaws. Duri ng reel changes and tape loading operations,
the guides 35 assume an open configuration, as illustrated in figure 1, in
which they are outside the rim of the reel, in order not t o interfere with
reel changes and tape loading. During a loading operation, an empty reel is
placed in the coiling location 80 and then the guides 35 are closed, as
illustrated in figures 2 and 2a, pivoting the guides 35 with the actuators
53, which can be pneumatic or electric, for example. In the closed
configuration the tips of the guides are close t o the surface of the hub
29. The guides 35, when closed together, have a free space between them
that allows the guided introduction of the free end of the tape carrier 60
t o the hub 29. Preferably the motion of the 



reel towardsthe coiling location 80 isdriven or assisted by gravity.6 ISVl
ECA -52-PCT Rg. 2a shows a detail of the loading machine and the lower
guide 35, in which the upper guide is not illustrated, t o simplify the
drawing. The lower guide 35 carries, on its end closer t o the reel, a
pneumatic cylinder or another suitable linear actuator 89 that, when
actuated, drivesthe stopper element 87 against a surface on the hub 29 of
the reel. In this initial phase of the loading process, the 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 produces the immediate arrest of the
reel 28 that is stopped in a predetermined position in which the slot 27
isaligned with the stopping element 87 and the reel 28 is in a predefi ned
angular relationship with the tape guides 35. 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 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 element that
engages into the slot of the hub or with another part of the reel is
preferably interchangeable, so asto allow the loading of d ifferent kind of
reelswith the device and method of the invention. The stopping of the
rotation of the reel is sensed by a suitable stop detector of the loading
device providing a stop detection signal when the rotation of the reel
isstopped 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 the stop detector is an
electric circuit responsive t o the power or current absorbed, generati ng
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 t o the rotation of the reel 28. In a further
preferred7 ISVl ECA -52-PCT embodiment, the stop detector includes a
switch, sensitive to the position of any part that moves integrally with
the stopping element 87 and generating a stop signal when the stopping
element 87 is engaged into the slot 27. Advantageously, the stop detector
needs not be particularly accurate or fast, because the correct alignment
of the slot 27 with the guides 35 isdetermined by the mechanical stopper
87. In a preferred variant of the invention, the mechanical stopper 87
iscomplemented by a second stopping device (not shown) that prevents the
rotation of the reel 28 preferably engaging on the reel's side, for
example, or alternatively braking the motor'saxle. The second stopping
device is preferably operated in response t o the stop signal mentioned
above lts purpose isto limit the force between the mechanical 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 f ine
correction of the angular position of the reel, which may slightly 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 stoopin g device. As shown in Figures4
and 4a, in a further phase of the loading process, triggered by the stop
signal generated by the additional stop detector, the reel is immobilized,
and the stopper 87 is retracted with the actuator 89, clearing the slot 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 is guided by the pins 93 sliding in the opening 9 1. 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 isfarther
from the hub, the motion is slanted downwards, in order to provide free
passage of the tape carrier 60 into the slot 84. Advantageously, the top
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 ISVl ECA -52-PCT In
a further phase of the loading process, illustrated in figure 5, the free
end of the tape 60 isf irmly inserted in the slot, and the top guide 35 is
lifted. The tape is continuously fed from the left and, further advance
being impossible, an arc of slack tape (buffer arc) isformed. The height of
the buffer arc may be sensed by a suitable optical or mechanical sensor, t
o compensate for speed variations, and to stop the winding process if the
buffer becomestoo high or t o low, thus preventing excessive tension or
excessive slack in the tape carrier. Alternatively, the length of the tape
can be determined during the loading phase by the counter of the taping
system. Finally, as shown in fig. 6, the lower guide is retracted, as well
as the second stopping element, and the reel 28 is spun until the desired
length of carrier tape is loaded. According to aspect of the present
invention, the inventive device is arranged to test whether the tape leader
has been correctly inserted in the slot 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 tested, for example, by rotating
the reel 28, and at the same time prevent 



or limit the l i near 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 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 t o 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 is satisfactorily connected
with the reel 28. This test needs only t o be made once shortly after the
insertion 8or unsuccessful insertion) of the tape.9 ISVl ECA -52-PCT In
another embodiment, the rotation speed of the reel issensed with a suit
able encoder; fail ure t o insert the tape correctly will result in a
higher speed, which can be detected for stopping the device. According t o
a further aspect of the invention, the loading system is equipped with a
sticker dispenser, that are automatically operated once the desired length
of tape is loaded in the reel 28, to stick hisf ree end to the coil of tape
in the reel 28 automatically. Figure 7 representsan automatic reel-coiling
and changing device according t o one aspect of the invention. It includes
an upper magazine 70 in which the empty reels25 waiting t o be processed
are loaded. The upper magazine is placed above the coiling position 80 in
which the reels are mounted on a rotatable shaft 32 for coili ng. A tape
insertion unit 50 is placed at the same level asthe coiling position 80 and
is used t o automatically guide the tape leading section t o the reel and
affix it to the hub of the reel, as it will be explained later. Figure 10
illustrates, in a simplified schematicway, the automatic reel changing
system of the invention. The empty reels 25 in the upper magazine 70 are
moved by the l i near actuator 4 1 (for example an ai r 



cylinder, or a linear motor, or any other equivalent actuator) up t o the
axis reference 42 The axiswill be used as mechanical reference for the
transfer of the roller from the upper magazine t o the loading position.
Then a linear actuator 42 (for example an air cylinder, or a linear motor,
or any other equivalent actuator) will move the empty reel 25 through the
opening 7 1 downwards until they are level with the shaft 32 at the coil
ing position 80. The movement can, in alternative, be guided by additional
guiding elements like slides, roll or inclines (not represented) under the
action of the gravity until it reachesthe desired position. At this point,
the reel will be indexed by reference guides 43, which can be activated by
cylinders, motors or any other suitable mechanic actuator. Once the reel 23
is in the reference position, the shaft 42 of the1 0 ISVI ECA -52-PCT
reeler will be inserted within the centre of the reel 23. The engagement
can be obtained in several ways, for example by a second, non represented
linear actuator or, preferably, by a sideways displacement of the shaft 42.
After the shaft 32 is inserted and coupled with the reel 23 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 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, linear motor or any equivalent actuator) into the lower
magazine 90. The reels could also, in a variant of the invention fall down
under the action of gravity only through openings 8 1. In this case the
fall of the reels can be slowed down and guided by appropriate means, when
necessary. In a non-illustrated different variant of the invention, the
reel in the coiling position 80 is not rot at ably mounted on a shaft, but
is moved t o 



a centre-less rotatable 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). The
function of the tape insertion unit 50 is now explai ned with reference to
another embodiment of the device, illustrated by Rgures t o 10. A straight
guide 160 guides the flexible tape 60 towards the hub 29 of the reel 28.
The part of the guide closer to the hub iscomposed by a lower sliding guide
128, actuated by the air cylinder 129, and by an upper articulated jaw 125
that, when in operation, as shown in figure 8, are closed one against the
other, defining a channel for guiding the tape t o 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 shown in
figure 9a, so asto clear the reel and allow its insertion or removal.1 1
ISVI ECA -52-PCT Rgu re 9a ill ust rates the beginning of a coiling
operation, in which the leading end 6 1 of the tape 60 is sding along the
guide 160 and is not yet close to the hub 29 of the wheel 28. In following
steps, as shown in figure 9b, the jaw 125 and the sliding guide 128 are
moved one agai nst the other in order t o provide a closed channel that
guidesthe strip 60 t o the hub 29 without bending it. Once the leading edge
of the strip 60 is sufficiently close t o the hub 29, a vacuum is applied t
o a first restriction device 16 1 (fig. 3c), in order to stop, or hinder,
the forward motion of the flexible strip 60. S nee the strip is
continuously fed from behind, portion of the strip behind the restriction
poi nt 16 1 Nf tsfrom the straight guide 160 forming a slack arc 6 1 , as
visible in figure 9c. Figure 9d illustrates a further stage of the reel
change accordi ng to the method of the invention and showsthat the arc 6 1
grows higher 



because the strip 60 is continuously fed from the right. The slack arc 6 1
is measured by the position sensor 261 that isarranged t o detect when the
arc 6 1 has reached a determined height. Once the desired height is
attained for arc 6 1 , a second restriction device 162, placed upwardswith
respect to the first restriction device and the feeding direction of the
flexible tape 60, isactivated t o 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 is sensed by position sensor 262. In a
preferred variant, position sensors 261 and 262 are both mechanical
switches. The invention however allows other type of position sensors, for
example optical sensors, t o sense the height of arcs 6 1 and 62. The
structure of restriction devices 16 1 and 162 can also be adapted and
changed, according to the circumstances. In a preferred variant the first
restriction device 16 1 is a vacuum suction plate, which hasthe advantage
of not damaging or bending the leading 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 leading end should be kept very straight. The second restriction
device 1621 2 ISVl ECA -52-PCT is located further upwards, in a position at
which small bends in the tape are acceptable, and is a mechanical clamp,
operated by a piston, that pressesthe tape onto the underlying guide 160.
The insertion unit of the invention preferably includes also a moveable
obstacle 165 that is lifted above the straight guide 160 in order to assist
the formation of the arc 62. In a simplified variant, the obstacle 165
could also be fixed. Figure 9e illustrates some last steps of the insertion
process. The restriction device 16 1 and then the restriction device 162
are deactivated, whereby the slack tape in the loops is released and the
leading edge of the 



tape moves rapidly forward, and entersthe slit 291 of the reel's hub 29.
Preferably the angular position of the reel 29 is measured by a suitable
sensor, and the deactivation of the restriction devices 16 1 and 162 is
timed relative to 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 kindsof 5
fixation features, for example a hook, a roller, a magnetic connection, or
any suitable fixation. Once the leading edge is inserted in the slit 291 ,
the coiling of the tape 60 in the reel 29 can proceed normally. Preferably,
the jaw 125 and the lower guide 128 are retreated ad this moment, 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 6 1 and 62, as sensed by detectors261 and
262. In this manner the tape tension is minimal, even at high coiling
speed, and is reduced the friction of the tape on the guide. Another
independent aspect of the invention concerns a device for the automatic coi
Iing and/or uncoiling of a flexible tape 60 on reels 28 comprising : a
coiling location 80 where a reel 28 can be rotatably 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 t o1 3 ISVl
ECA -52-PCT a hub of the reel 28. Preferably the devices ineludes also : a
fist reel magazine 70 for stocking reelsto be processed 25 and placed above
the coiling location 80, a second reel magazine 90 for stocking the
reelsthat have been processed 26 placed below the coiling location 80, the
device being operatively arranged t o move the reelsto be processed 25 from
the first magazine 70 towardsthe coiling location 80, coil the flexible
tape 60 in the reels, and t o move the processed reels 26 from the coiling
location 80 



to the second magazine 90, the motion of the reelsfrom said first magazine
70 and/or to said second magazine 90 being driven or assisted by gravity.
According t o a variant, the above described device further comprising a
linear actuator 4 1, operatively arranged to connect the reels to be
processed to the device in the coiling location 80, and/or a linear
actuator 4 1 operatively arranged t o move the reelsto be processed 25
above a opening 7 1 in said first reel magazine 70, whereby the reelsto be
processed 25 move to the opening 7 1 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 this purpose.
In variants, however, the reel could be driven by a roller interoperating
with an outer rim of the reel t o 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 the invention containsone linear
guide 160 and at least one, preferably two restriction means 16 1 , 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 or two arcs 6 1, 62
behind the restriction means 16 1 , 162, the arc being a self-supported
slack portion of the tape 60 lifted from the linear guide 160. Said
restriction means may consist in a mechanical clamp 162 or a vacuum suction
device 16 1 , for example, and position detectors14 ISVl ECA -52-PCT 261 ,
262 may be arranged t o detect the height of at least one arc 6 1 , 62 in
the flexible tape 60. The present invention therefore provides also a
method for coiling a flexible tape carrier 60 o n a reel 28, said tape 60
comprising a 



leading end for engagement in the reel 28, the method comprisi ng the
stepsof : feeding the flexible tape 60 towardsthe reel 28; stopping or
hindering the advance of said leading end with a first restriction means 16
1 so as t o produce a first slack arc portion 6 1 in the flexible tape 60;
detecting when the first slack arc portion has reached a determined 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 t o produce a second slack arc portion 62 of tape; detecting
engagement of said leading end into a hub 29 of the reel 28 o r alignment
of said leading end with a fixation feature 291 of the hub 29 of the reel ;
releasing the restriction means 16 1 , 162.1 5 ISVl ECA -52-PCT Claims 1. A
device for the automatic coiling and/or uncoiling on reels (28) of a
flexible tape carrier (60) of electronic components, the device comprising:
a coiling location (80) where a reel (28) can be connected to a rotation
actuator; tape guides (35), operatively arranged to guide the flexible tape
(60) and t o connect a free end of the flexible tape (60) t o a hub (29) of
the reel (28) ; a stopper element (87), drivable by an actuator (89) in an
engagement 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. 2. The device of the previousclaim, wherein the stopper element (87)
engageswith a slot (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 allowi ng the insertion
of 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).1 6 ISVl ECA -52-PCT 5. The device of any of the
previous claims, wherein said stop detector includes a switch sensitive to
the position of said stopper element (87). 6. The device of any of the
previous clai ms in which the tape guides (35) are retractable. 7. The
device of any of the previous claims, wherei n the tape guides (35) consist
in two articulated jawsthat 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 tape (60) t o the hub (29) of the wheel (28), in which the
tape guides enter 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. 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 acti ng on the side of the reel, said stopper element being
actuated by said stop detection signal. 11. The device of clai m 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 is stopped by the second stopper element.
12 . The device of any of the previous claims, wherein said rotation
actuator comprises an electric motor urging in rotation said reel (28), and
comprising a rotation detector integrated in said electric motor. 13 . The
device of any of the preceding claims, wherein motion of the reels (28) t o
and from said coiling location (80) isgravity driven.1 7 ISVl ECA -52-PCT
14 . The device of any of the precedi ng clai ms, wherein the motion of the
stopper element (87) between the engagement position and the rest position
is guided asto move the stopper element (87) along a radial direction
relative t o the reel (28), in a first portion of motion, 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 preceding claims,
further comprising a sticker dispenser for stick a free end of the tape in
the reel automatically. 16. The device of any of the previousclaims,
operatively arranged to : connect a reel t o the coiling location ; rotate
the reel with the rotation actuator; drive the stopper element into
engagement with a slot in the hub of the reel ; 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 slot rotate the reel t o load it with
flexible tape. 17 . A method of loading a flexible tape carrier for
semiconductor components in a reel, comprising the steps of : connect an
empty reel t o a rotation actuator;1 8 ISVl ECA -52-PCT 



rotate the reel with the rotation actuator; drive a stopper element into
engagement with a slot in the hub of the reel, thereby stopping the
rotation of the reel ; detect the engagement of the stopping element by a
stop detector; immobilize the rotation actuator; drive the stopper element
in a rest position leaving a free passage for a free end of said flexible
tape carrier t o said slot ; insert the free end of the flexible tape into
said slot rotate the reel t o load it with flexible tape. 18 . The method
of claim 17, further comprising detecting failed insertion of the tape in
the slot, and stopping the advance of said tape in case of failed
insertion. 19 . The method of claim 18, wherein failed insertion is
performed by determining the torque or speed or current applied t o or by
said rotation actuator. 


