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" The present |nvent|on‘:!Ié?%gk?b

wi nding for a tape-shaped package strip onto a reel,

. conprising a carrier
with. alpLuraIity of pockets:

TAPE WINDING APPARATUS AND TAPE WINDING WETHOD

The present'invention relaﬁes ﬁo a.tape winding
abparatus for wiﬁding'a tape~shaped package around a
reel. Further, the present invention relates to a.
tape winding method to be practiced in association

with the foregoing type of tape winding apparatus.

In the case that chip-like electronic components

such as chip resistors, chip-like miniature mold
transistors, chip-like miniature diodes or the like
are practicalLy-installed on a semicqnductor
substrate, a hitherto known measure is usually taken
such that thesé chip-like eléctroniC'components'are
taken one by one from a tape-shaped package héving
them received therein in the equally spaced
relationship as seen in the longitudinal direction
by actuating’a manipulator, and subsequéntly, they
are automatically mounted on the semiconductor
substrate at predetermined positions.

Generally, the tape-shaped package is composed
of a plurallty of pocket portlons each having an
electronic component received therein as a work, a
carrier tape having one or two rows of perforations
holes formed thereon in paral;el to each other in
the_equally spaced relationship as seen in thé
longitudinal direétion of the'ﬁape-shaped package,

and a cover tape thermally fused to the carrier tape

e e
< i
%

" x

Rep\aceC

-5 i

g e S



rom t he ot her and each §h§ped to house a morkplece ‘E’a successi on of \
- whi ch wor kpi eces are to-be supplied _ to a work- station by the process i
of longitudinally advancing the package strip to the work-station,
and, - a cover strip sealed to the upper-surface of the - .carrier
fstrip to enclose and seal those workpiece3 2 = within their individual

jpockets in the carrier strip. In the manufacture of electronic

' qu|pnent|t i Sfor peeknMyt 8o%enrfilng Chhe- bidek et epbrarian £ othereniikisuch
as chip resistors, chip-like mniature nold transi stors, chip-1like

!
m ni ature di odels 6L,.trhemd1died of a synuhegsisenteyist and)mavnlngeaf ormof a ‘
pr epackaged t ape- shaped package carrying those workpi eces equi - H
' plurality of pocket portions embossed thereon and a
cardboard hav1ng a plurality of pocket portions
5 puhched therefrom are usually used as a carrier
tape.
A tape-shaped package is continuously produced
by operating a taping machine, and subsequently, it
is wound'around.a reel disposed in a tape winding
10 apparatus after it is cﬁt to assume a predetermined
length. The foremost end of the tape-shaped package
is inserted into a tape inserp slot formed through a
hub core ¢of the reel on the inner peripheral side of
the tape-shaped package. The carrier tape on the
15 outer peripheral side of the tape-shaped package is
cut to have a length shorter than that of the cover
tape by a quantity of, e.g., about 200 mm. A part
of the cover tape having a length more than that of
the carrier tape is used as a leader portion when
20 the tape-shaped package is applied to a mounting
machine on a production line. In addition, a
measure is taken such that an end tape or an end
seal having excellent adhesiveness is firmly
connected to the terminal end part of the cover tape
25  to serve as a leader portion in order to pré&ent the
tape-shaped package from being disconnected from the

reel in the unwounded state.

For example, a tape-shaped assembly winding

\acec

o
m‘s\\\\\\\\\\\\\\\\\\\\\\\\\



istrip by a-

-, -

e Iength of “t he strlp At the - assenbly stati on,
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Laying~Open No. 63~ 123740, a mechanism for forming a
leader portion for a taping tape corresponding to

the'tape-shaped package in the present invention, as

disclosed in Japanese Patent Application Layiné—Open '

No. 63~200993, and an automatic chip-type compohent.
packaging tape {(corresponding to.the tape-shaped
package in the present invention) winding apparatus
as disclosed in Japanese Patent Application Laying-
Open No. 4-239418 are hitherto known by experts in
the art in association with the tape winding
apparatus for winding a tape-shaped package around a
reel as mentioned above.

The tape-shaped assembly winding method as
disclosed in Japanese Patent Application Laying-Open
No. 123746 is practiced such that the fore end side
of a sleeve-shaped product guide located in a reel,
the base end part of the product guide is expanded
in the form of a trumpét, a guide portion is
interposed between a trumpet-like opening portion of
the product guide and a tape cutter) and the fore
end part of the tape-shaped assembly cut by a tape
cutter is fed into the trumpet-like 6pening portion
of the product guide from a guide portion.

The mechanism for forming a leader portion for a
taping tape as disclosed in Japanese Patent

Application Laying-Open No. 63-200993 is constructed
such that

o
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; sem conduct or. substrate at a predetern1ned position. - General ly,
the tape-shaped package strip - conprises a carrier tape_having one



2, . provided vith a pl u(®

-contalnlng an i ndi vi dual el ectronic conponent and seal ed therein by a

" peel abl & cover tape thermally fused to the carrier tape. The carrier tape

;usually conprises a filmof a synthetic resin having a plurality of pockets

: moul ded therein and supported by a.cardb6aﬂd'étrip-having a plurality of

‘ hol es punched therein to receive the nmoul ded pocket. Duri ng manuf acture

" the tape-shaped packagkscateecosdatubos! ¥opr oThctdnigy 3 packaegrng amehi ne,
and after |oadjing and sending, the tape is cut to length
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is disposed downstream of a first cutter section for
cutting a tape-shaped package so that a part of the

carrier tape downwardly bent after completion of the
cutting operation performed for tape-shaped package

by the first cutter section is cut by the second

cutter section for forming a leader portion composed

of a cover tape therewith.

Next, the automatic chip-type component
packaging tape winding apparatus as disclosed in
Japanese Patent Application Laying-Open No. 4-239418
is constructed such that the foremost end of a
movable type guide shoe is displaced in the radial
direction of a reel corresponding to a quantity of
winding of a chip-type coﬁponent packaging tape
around the reel, a tape guiding portion is
interposed between the movéble guide shoe and a
cutter, and the foremost end of the chip-type
component packaging tape is delivered to the base
end part of the movable type guide shoe from the
tape guide portion.

As is generally known, a tape-shaped packaée fed
from a taping machine has problems that a carrier
tape constituting the tape-shaped package is roll
set, and moreover, the tape-shaped package itself ie
undesirably warped due to the thermal strain arising

therein after a cover tape is thermally fused to2 the
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and wound around a reel

about 200 mm That extra

~length of. cover tape serves as a |eader portion when the tape-shaped
package i s subsequeim | yheedase « matkpinee et apanshagpamichs aembd vt he

production |ine,

t he wound reel_ Met hods_and apparatus for_the 1yf gcture of such
fiishad 46
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APRL & CEt IR kYA RIRARAR s NOPY 1s applied to
a tape winding operation, when the foremost end of
the tape-shaped assembly is convéyed-to the reel

side, there is a possibility that the foremost end

of the tape-shaped assembly is undesirably

disconnected from the guide portion in the course of

the conveying operation, resulting in the foremost
end of the tape-shaped assembly failing to be
introduced into the trumpet-like opening portion of
the product guide. Similarly, in the case that the
automatic chip-type component packaging tape winding
apparatus as disclosed in Japanese Patent
Application Laying-Open No. 4-239418 is likewise
applied to a tape winding operation, a thrusting
roller and a turnable pawl portion are additionally
attached to the.tape guiding portion in order to
prevent the chip~type component packaging tape fiom
falling down from the tape guiding portion.

However, once the chip-type component packaging tape
is roll set, and morecover, the tip tape is thermally

warped due to the inner strain arising therein at

the time of a thermal fusing operation, it becomes

difficult to reliably deliver the foremost end of
the chip-type component.packaging tape to the base
end part of the movable guide shoe.

As far as the conventional tape winding

S
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@'a t ape wi ndi ng apparatus. In Qder to wind the
- packaging strip onto .the reel the forenpst end of the tape-shaped package
is inserted into a tape insert slot-forned'in the hub of the reel.
“tai.l end of the wound strip the carrier tage is usually cut to a shorter.
| engt h than that of the cover tape e.g. by*

At the

. In order to prevent the tape-shaped package from beconi ng
unwound from then@déag methkad as hestbaged sift i jPPangdfedatedPhtseal ed to
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apparatﬁs as mentioned above is concernéd, there
often arises anioccasion that the position-aSsumed
by~each.of tape insert slots formed through a hub
core of the reel largely varies from reel maker to
reel maker or the foregoing position slightly varies
from reel maker to reel maker. For this reason, an
inserting operation for inserting the foremost end
of the tape-shaped package into one of tape insert
slots should be achieved with an operatof's hand.
Consequently, an automatic tape winding operation
can not continuously be performed with the -
conventional tape winding operation.

On the other hand, with respect to the mechanism
for forming a leader portion for a taping tape as
disclosed in Japanese Patent Application Laying-Open
No. 63-200993, only the leader portion having a
length corresponding to a distance between a pair of
cutter portions disposed in the direction of
conveyance of the taping tape while extending in
parallel with each other can be formed. Thus, when
the foregoing mechanism is applied to an actual
machine which reqﬁires a leader portion having a
comparatively long length, there arises a necessity
for enlarging the distance between the pair of
cutter portions, resulting in the whole structure of
the tape winding apparatus being unavoidably

designed with large dimensions. Such a malfunction

as mentioned above likewise occurs with the

-
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further- details. .. 1fiYhe manufacture of such tape-s ed packages
pfobl ems arise fromthe Toll .set of the carrier tape from undesirable
war pi ng due to the thermal strain arising in the carrier strip after cover
tape has been thermally fused to the carrier tape. “For exanple, in.
the wi nding nethod di scl oséd in ‘Japanese Published Patent Application No
63-123746 there is a possibility that when the forenost end of

automatic chlp—type component packaging tape winding
apparatus as disclosed in Japanese Pétent=
 Application Laying-Open No. 4-239418.
To assure that the leader portion is wound
5 around the réel after it is formed, a measure is
taken such that an end seal having excellent
adhesiveness is adhesively secured to the terminal
"end of the leader portion in order to prevent the
tape-shaped package from being unwound from the
10 reel. With respect to the conventional automatic
chip component packaging tape winding apparatus as
mentioned above, since the terminal end of the
leader portion is not restrictively held, there is a
possibility that when an end seal is adhesively
15 secured to the terminal end of the leader portioen,
the terminal end of the leader portion is
vibratively displaced, causing the end seal to

adhere to one of flange portions of the reel.

20 The present invention has been made in
consideration of the aforementioned background.

A primary object of the present invention is to
provide a tape winding apparatus which assures that
the foremost end of a tape-shaped package having any

25 roll set or thermal warpage arising in the tape-
shaped package during a winding operation performed
for the tape-shaped package can reliably be

delivered to the interior of a reel, and moreover,
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t he tape7Shaped-assenbly'\s conveyed to 't he mhnding_ree(:’he f orenost end
of the tape-shaped packaging strip is undesirably disconnected fromthe.
gui de portion during the course of the conveying operation, resulting in
the forenmost end of the tape-shaped assenbly failing to be introduced into
the tapered opening portion of the produd® guide. Simlarly, in the case
of the wi nding apparatus disclosed in Japanese Published Patent No

4-239418, andaaddieeshtaat it roekh@ystnena by nahs ec ppwl- st&ped
additionally attached to the tape guiding nechanismin order to
package can automatically be inserted into one of.
tape insert slots formed'throuqh a hﬁb-core of each
reel molded in conformity with a different
5 dimensional standard.

A secondary object of the present invention is
to provide a tape windiﬁg apparatus which is simple
in structure, and moreover, assures that a leader
portion having an arbitrary length can be'formed‘

10 with a tape-shaped package of the foregoing type.

A thirdly object of the present invention is to
provide a tape winding method which assures that a
leader portion having an arbitrary length can be
formed with a tape-shaped package of the foregoing

15 type.

A fourthly object of the present invention is to
provide a tape winding_apparatus which assures thaﬁ
the terminal end of a leader portion can exactly be
wound around a reel together with an end seal usable

20 for a tape-shaped.package of the foregoing type.

According to a first aspect of the present
invention, there is provided a tape winding
apparatus for winding a tape-shaped packaqe around a
reel, the tape-shaped package being composed of a

25 carrier tape having a plﬁrality of pocket portions
for receiving works therein formed in the equally
spaced relationship as seen in the longitudinal

direction of the tape-shaped package and a cover

-
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prevent t he. packagi ng- t!EE frontdlsengaglng frontthe taﬂ;’QU|de it is

~still difficult to reliably deliver the forenpst -end of the packaglng tape
to the gU|de shoe because of roll set and p055|ble marplng of the-
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tape connected to the carrier tapé in the face-to-

face relationship for covering the pocketiportions

therewith, wherein the tape winding apparatus
comprises a ree; driving shaft having a reel for
winding the tape-shaped package therearound
detachably fitted thereonto; a pair of pinch rollers
for delivering the tape-shaped package toward the
reel driving shaft; a tape-shaped package guiding
slider for guiding the movement of the tape-shaped
package from the pinch roller side to the reel
driving shaft side, the tape-shaped package guiding
slider being capable of reciprgpably moving between
the pair of pinch rollers and en empty reel fitted
onto the reel driving shaft; slider driving means
for driving the tape-shaped package guiding slider
to a predetermined stop position; and a tape-shape
package foremost end seizing means disposed on the
tape-shaped package guiding slider for seizing the
foremost end of the tape-shaped package therewith;
whereby the predetermined stop position to be
assumed by the tape-shaped package guiding slider is
one of a tape-shaped package receiving stop position
located in the vicinity of the pair of pinch rollers
for receiving the foremost end of the tape~shaped
package delivered from the pair of pinch rollers, a
tape-shaped package delivering stop position located
in the vicinity of the reel driving shaft for

delivering the foremost end of the tape-shaped
_

eet Has Been Replaced
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esmemme————— E .
1ead -end of the carrlerffzrlp - Furthernore, tape wi{fii ng appar at us of
L't he type described often-Suffers fromthe probl.em that t e. position of the
tape insert slots in the hub of the reel varies fromreel naker to reel
maker. . .For this reason, the forenpst end -of the tape- shaped package
usual |y has to be fed nanually into the +ap@ rnsert slot in the reel hub,
rat her than autonatlcally Consequent |y, the tape wi ndi ng operation cannot

be run_cont!ngﬁgé g e Ja,éﬁélbﬂgqﬁhf ePr oblensqaphse Wid rgspect to the

nmechani smdis panese d Patent - Appllcatlon Layi ng- Open No f
63-200993 for dPi¥iRg &Shaft, and a tape-shaped package guiding :

stop pdsition ldcated between the tape-shaped

package receiving stop position and the tape-shaped
5 package delivering stop position for guiding the

movement of the tape-shaped package from the pair of

pinch rollers to the reel driving shaft side during

a winding operation performed for winding the tape-

shaped package around the empty reel by rotating the
10 reel driving shaft. '

In the case that the tape winding apparatus is
constructed according to the first aspect of the
present invention, it is preferable that the tape
winding apparatus further includes tape insert slot

15 detecting means for detecting one of tape insert
slots formed through a hub core of the reel fitted
onto the reel driving shaft so as to allow the
- foremost end of the tape-shaped package to be
'inserted thereinto and reel driving shaft

20 controlling means for properly controlling the
position where the rotation of the reel driving
shaft is to be'stoppéd, so as to allow the tape
insert slot to be indexed to a predetermined
rotational position on the hub core in response to a

25 detection signal outputted from the tape insert slot
detecting means.

According to the first aspect of the present

invention, an empty reel is first fitted onto the

e
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.leader portion for a pacﬁaplng tape . In that case the ¢ nder portion

formed by the .extra |ength-of cover tape only has a | engt'f correspondi ng te;
the di stance between a longitudinally spaced pair of cutters. ‘Thus, when-a

l.onger length i's required the distance between the pai r- of - cutters has to
be i'ncreased resulting in a nmachine of |large & nensions. Still .other
probl'ems arise with packaging tape wi ndi ng apparatus of the type disclosed

i n Japanese Pupé hg&riﬁ‘;\fﬁ tSn (F;Efd caghansl\lpo ﬁo %l&e%,r ouér)lﬁe Ee R eto

assure that the por the' tape1s after
it is forned, ggpadhgsieser eadoted fbf:m@raolﬂr?eoaeht Rend %ﬁb”ébr"e“%@fthge

eader reel is indexed to a predetermined rotational

‘position on ;he hub core of the reel by activating

'S the reel driving shaft controlling means in response
to a detection signal outputted from the insert slot
detecting means. On the other hand, as the slider
driving means is actuated, the tape-shaped package
guiding slider is displeced to the tape-shaped

10 package receiving stop position from which the.
foremost end of the tape-shaped package is delivered
toward the tape-shaped package guiding slider side
by the pair of pinch rollers. At this time, the
foremost end of the tape-shaped package is ‘seized on

15 the tape-~shaped package guiding slider by actuating
tape-shaped package foremost end seizing means.

While the foremost end of the tape-shaped

package is seized by the tape-shaped package
foremost end seizing means, the tape-shaped package

20 guiding slider is displaced to the - tape-shaped
package delivering stop position by actuating the
slider driving means. Subsequehtly, after the
foremost end of the tape-shaped package is released
from the seized state attained by the'tape-shaped

25 package foremost end seizing means, the foremost end
of the tape-shaped package is inserted into one of
the tape insert slots formed through the huk core of

the reel held in the standby state. In addition,

-
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por.tion.

‘This prevent _e'tape;shaped package fromb I g aCC|dentaIIy

.unwound fromthe reel - ver, as the termnal end of t | eader portion’
"is not positively guided durlng mnndlng, there is the - p055|b|I|ty that the .
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d of the | eader mnll.
- 12 -

tﬁe reel driving shéft is fotated together with the
reel in synchronization with the rotatidn of the
éinch rollers at a low speed by several revolutions
with the aid of thé ﬁeel driving_shaft controlling
means, causing the foremost end of the tape-shaped
package to be wound around the feel by several
turns. Thereafter, the tape-shaped package guiding
slider is escapably displaced to the tape-shaped
guiding slider stop position.by actuating the slider
driving means.

Subsequently, the reel is rotated together with
the reel driving shaft at a high speed by activating
the reel driving shaft controlling means so that the
tape-shaped package is wound around the reel while
the movement of the tape-shaped package is properly
guided by the tape-shaped package guiding slider.

Therefore, the foremost end of the tape-shaped
package can be delivered to the interior of the reel
regardless of any roll set or thermal warpage
arising on the tape-shaped package during a winding
operation performed for the latter. In addition,
the foremost end of the tape-shaped package can
automatically be inserted into one of the tape
insert slots formed through the hub core of each
reel molded in conformity of a different dimensional
standard.

According to a second aspect of the present

invention, there is provided a tape winding

// .
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becone 1ateralry'drspracag by vibration during w nding adhere to one of
its side-flanges of .the el rather than to the wound p age. - The . s
- present invention seeks to alleviate sone or all of these problens, and
_ especially to provide a tape wi ndi ng apparatus which ensures that the"
forenost end of a tape-shaped package having.any roll set or thermal
war page arising in the tape-shaped package during a w nding operation
performed for the tape-shaped package'cqn-reliablycfe delivered to the
interior of a®PRATARRY AGTedVRdlREsdr ePRHPERET RETHLECRAF VfNEha

ot -sh d K t tically be.i d int t Lnsert -
ior, in the PEATnbRe EarHTRoRar) PAERASE nEep L TR MPRIER (h ¢ | east

carrier tape having a plurality of pocket portions

for receiving works therein formed in the equally

5 spaced relationShip as seen in'the longitudinal
direction of the tape-shaped package and a cover
tape connected to the carrier tape in the face-to-
face relationship for covering the pocket portions
therewith, wherein the tape winding apparatus

10 comprises a reel driving shaft having a reel for
winding the tape-shaped package therearound
detachably fitted thereontb; a pair of pinch rollers
for delivering the tape-shaped package toward the
reel driving shaft; cover tape sucking means

15 disposed between the pair of pinch rollers and the
reel driving shaft for holding the cover tape in the
sucked state; a carrier tape cutter disposed on the
opposite side relative to the cover tape sucking
means with the tape-shaped package interposed

20 therebetween, the carrier tape cutter being
reciprocably displaced in the direction toward and
away from the tape-shaped package; a tape-shaped
package cutter disposed opposite to the carrier tape
cutter with the tape—-shaped package interposed

25 therebetween, the tabe-shaped package cutter being
reciprocably displaced in the direction toward and
away from the carrier tape cutter; a tape thrusting

. cylinder disposed sideward of the carrier tape
fr,#,’f~’~“”’””"
n Replaced
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in.its preferred enbodi fyts al so ensures that;a_teader(gyrtlon havi ng an
arbitrary length can-easty be forned w thout changing tfe position of the

cutters. - I n another preferred aspect the invention provides a tape
wi ndi ng . apparatus whi ch ensures t hat-

- 14 -
cutter for thrusting the carrier tape toward the
tape—shaped package_cutte: side; .and a cutter
receiver adapted to be inserted between the carrier
tape of the tape-shaped package and the cover tape

5 of the same for cutting the carrier tape by
actuating the earrier tape cutter, and moreover,
cutting the tape-shaped package by actuating the
tape-shaped package cutter.

With the tape winding apparatus constructed

10 according to the second aspect of the present
invention, when the tape-shaped package is wound
around the reel fitted onto the reel driving shaft
by a predetermined length, the rotational speed of
the pinch rollers is increased to assume a value

15 higher than that of the reel driving shaft, whereby
a part of the tape-shaped package is held in the
loosened state between the pinch rollers and the
reel fitted onto the reel driving shaft. When the
cover tape is sucked by actuating the cover tape

20 sucking means, a gap is formed between the cover
tape and the carrier tape. Subsequently, the cutter
receiver is inserted into this gap'so that the
carrier tape interposed between the cutter receiver
and the carrier tape cuttep is cut by actuating the

25 carrier tape cutter. At this time, since the reel
driving-shaft is continuously rotated, a part of the
cover tape which should serve as a leader portion is

wound around the reel. -
Has Been Reialaced
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ferm nal. end-of the | eader portion can_be precisely and accuratel)
sealed to the wggnd.package. I n general te(gk, and in accordance with §
the principal a%pect of the present invention, There is provided a tape

wi ndi ng apparatus -of the type described, conprising: a stub shaft for _
receiving. and tenporarily holding in a fixed angular position thereon, the
reel - onto which fhe package strijgis to be wound, the said reel conpri sing
a hub around which the package strip is to be wound and a t ape- rece|V|ng

slot for n’E%he Ethe leader portlon having a predetermlned

1ength i{formed with the tape-shaped package, the o . ;
cutter rfeiver is escapably retracted, and | '

the carrier tape is thrusted-toward the

package cutter by actuating a tape
thrustinfylinder. While the foregoing state is

the cutter receiver is projected so that

10
located between the tape-shaped package

he cutter receiver are cut by actuating

here is provmded a tape winding

r winding a tape-shaped package around a
pe-shaped package being composed of a
having a plurality of pecket portions

g works therein formed in the equally
ionship as seen in the longitudinal

the tape-shaped package and a cover

ed to the carrier tapp in the face-to-
nship for covering tle pocket portions
herein the tape windfhg apparatus

reel driving shaft ing a reel for .

tape-shaped package erearound This She nRT‘Tce
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the hub for receiving-tw€j eadi ng end of the. length of p age strip that
" Is+to be wound onto the reel; means for driving the stub shaft to w nd
the package strip onto the reel;. means for detecting the angular
position of the tape-receiving slot formed in the hub of the reel, when the
reel is nmounted onto the stub shaft; -mggns- for indexing the stub ‘shaft,
with the reel nounted.thereon, so as to-bring the tape-receiving slot in

Lhe ecl, Dhb  pB ARl T BRSO RORL! LSl AV A S AR
thereto by a paekage FIyERinPUNY APIYHDEd package toward the
o | reel driving shaft; cover tape sucking means
disposed between the pair of pinch rollers and the
S - reel driving shaft, the co#er tape sucking means
being capable of holding the cover tape in the
sucked state; a carrier tape cutter disposed on the
opposite side relative to the cover tape sucking
means with the tape-shaped package interposed
10 therebetween, the carrier tape cutter being
reciprocably displaced in the direction toward and
away from the tape-shaped package; a cover tape
cutter dispdsed opposite to the carrier tape cutter
with the tape-shaped package interposed
15 therebetween, the cover tape cutter being
;eciprocably displaced in the direction toward and
away from the carrier tape cutter; and a cutter
receiver adapted to be inserted between the carrier
tape of the tape-shaped package and the cover tape
20 of the same for cutting the carrier tape by
actuating the carrier tape cutter, and moreover,
cutting the cover tape by actuating the cover tape
cutter.
In sddition, according to a fourth sspect of the
25 present invention, there is provided a tape winding
method df winding a tape-shaped package around a |
reel, the tape-shaped package being composed of a

carrier tape having a plurality of pocket portions
e
eet Has Been Replaced
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means; “and - a ﬁafhige étrib'feéding.and'guidfng': gs for

feedlng and ' guiding t

and during the mnndlng of the

10

15

20

25

- 17 -

for receivihg works therein.formed in the equally
spaced relationship as seen in the 1ongitudinal_f.
direction of the ﬁape-shaped package and a cover
tape connected to the éarrier tape in the face-~to-
face relationship for covering the pocket portions
therewith wherein a leader portion composed merely
of the cover'tape is fbrmed at the terminal end of
the tape-shaped package when the latter is wound
around the reel, wherein the tape winding method
comprises a step of setting a speed of delivering
the tape-shaped package to the reel to be higher
than a speed of winding the tape-shaped package
around the reel; a step of forming a gap between the
cover tape and the carrier tape by sucking the cover
tape; a step of inserting a cutter receiver into the
gap between the cover tape and the carrier-tape; a
step of cutting the carrier tape by utilizing the
cutter receiver; a step of winding the cover tape
around the reel by a predetermined length so as to
allow a part of the cover tape to serve as a leader
portion; and a step of cutting the cover tape
together with the carrier tape by utilizing the
cutter receiver interposed therebetween.

According to the third aspect and the fourth
aspect of the present invention, when a leader
portion having a predgtermined length is to be
formed with a part of the tape-shaped package, the

carrier tape cutter and the cover tape cutter are

i
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) package strlp ont o the r T;;Lhe-package strip féedihg_ d gurding'néans :
cofrpri si ng: o a pair pinch rolls for receiving th ackage " strip
froma packaging station in which the workpieces are charged to the pockets
in the carrier strip and sealed therein by the attachment of the cover tape
to'the carrier strip, and for feeding the1ipagkage strlp along a feed path
to a.reel nounted on the stub shaft;
actuated, cau51ng_the cover tape and the carrier
tape located between these cutters and the cutter _
receiver to be cut, fesultihg in the terminal end of
the leader pgrtion to be wound around the reel being
5 formed with the tape-shaped package.
Further, according to a fifth aspect of the
present inventioa; there is provided a tape winding
apparatus for winding a tape-shaped package and a
leader portion around a reel, the tape-shaped
10 package being composed of a carrier tape having a
plurality of pocket portions for receiving woxrks
therein formed therein in the equally spaced
relationship as seen in the longitudinal direction
of the tape-shaped package for covering the pocket
15 portions therewith, and the leader portion being
connected to the'terminal end of the tape-shaped
package, wherein the tape winding apparatus
comprises a reel driving shaft having a reel for
winding the tape-shaped package and the leader
20 portion therearound detachably fitted thereonto:;
means for connecting an end seal to the terminal end
of the leader portion} a turn arm located on'the
upper side of the reel having the reel driving shaft
fitted thereinto, the base end of the turn arm being
25 turnably fitted onto a pivotal shaft extending in
parallel with the reel driving shaft; a retaining

roller rotatably fitted to the foremost end of the

turn arm, the retaining roller coming in rolling

Fomn e Phe e

Rep\aced

™ i

adveant B



a slider mounted for recRrocal sliding novenent al ong spad feed path from
‘a first position adjacent fthe pinch rolls and in which I'tion the slider
receives fromthe pinch rolls the forward end of the package strip which:
is to be wound.onto the reel to-a second position adjacent the stub shaft
and in which position the slider delivers {?e_formard end of. the package
strip to the tape receiving slot in the reel hub that has been-aligned with
the said feed path b¥ t he sai d indexing neans; means on sai d slider
for rel easabl ;chg‘_ﬂ’—ﬁsu ndiHe Fhewdrapendhapecherapokrage ditepleadery the

travel of portion and the end seal; and sucking,means”for
sucking the'leaderfpértion and the ehd seal, the
sucking means being kept open on the reel side of
S the turn arm.

With the tape winding apparatus cbnstructed
according to the fifth aspect of the present
invention, the retaining roller is normally biased
toward the reel driving shaft side by the dead

10 weight of the turn arm and the .retaining roller in
such a manner as to turn about the pivotal shaft
f;tted to the base end of the turn arm, causing the
leader portion to be thrusted toward the inside of
the reel. At this time, the suckiné means is

15 actuated to firmly hold the leader portion by the
air suction force without any vibrative movement of
the leader portion. Since the end seal adheres to
the terminal end of the leader portion with the aid
of end seal connecting means while the foregoing

20 state is maintained, the end seal can reliably
adhesively be connected to the leader portion or the
tape-shaped package wound around the reel.

Additionally, according to the second aspect to
the fifth aspect of the préSent invention, a leader

25 portion having an arbitrary length can be formed
with the tape winding apparatus constructed in the
above-described manner. Since the tape-shaped

package cutter or the cover tape cutter is disposed
T = :
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the slider fromthe sai |rst p05|t|on adjacent t he pﬂ(ﬁih-rofys;td t he -

second p03|t|on adjacent Phe st ub shaft;
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opposite to the carrier tape cutter with the cutter

.receiver interposed therebetween,.there does not
‘arise a necessity for elongating a conveyance path

for the tape-shaped package:regardless of the length

of the leader portion, resulting in the whdle
structure of the tape winding apparatus being
designed with small dimensions. Further, since the
sucking means for sucking the leader portion and the
end seal is disposed on the lower surface side of
the turn arm adapted to hold the tape retaining
roller, cau31ng the leader portion wound around the
reei to be retained by the tape retaining roller,
the terminal end of the leader portion and the end
seal can reliably be wound around the reel.

The above and other objects, features and
advantages of the present invention will become
apparent from reading of the following description
which has been made in conjunction with the

accompanying drawings.

The present invention is illustrated in the
following drawings in which:

Fig. 1 is a front view of a tape winding
apparatus constructed in accordance with'an
embodiment of the present invention based on a first
aspect of the latter;

Fig. 2 is a side view of the tape winding

apparatus shown in Fig. 1 as seen from the right-

-
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of ‘t he package strip, "the slider is in said first ition, and to
retease the strip when-the slider is in said second position- so that the
strip can then be wound onto the reel; “means for reciprocating the
slider between the said first- and Second-positrons, t he said operating
nmeans being operable to maintain the grippehg-neans in an open,
non-gri ppi ng position during the return

hand side of the latter;

means for operating the rjl easablle'_gri ppi'n'g 'rreéris' to gr@f he forward end

Fig. 3 is a perspective view whiCh schematically
shows the contour of a tape-éhaped.package
employable for the tape winding épparatus:

5 Fig. 4 is a frégmentary enlarged front.view of a
dancer unit arranged:for the tape winding apparatus;

Fig. 5 is a sectional view of the dancer unit
taken along line 5 - 5 in Fig. 4; |

| Fig. 6 is an enlarged front view of a pin roller
10 section arranged for the tape winding apparatus;

Fig. 7 is a sectional view of the pin roller
section taken along line 7 - 7 in Fig. 6;

Fig. 8 is a fragmentary enlarged sectional view
of the pin roller section represented by an arrow-

15 shaped mark of 8 in Fig. 7;

Fig. 9 is a perspective view of a éuide member
arranged for the tape winding apparatus;

Fig. 10 is an enlarged front view of a pinch
roller section arranged for the tape winding

20 apparatus;

Fig. 11 is a sectional view of the pinch roller
section taken along line 11 - 11 in Fig. 10;

Fig. 12 is an enlarged sectidnal view of a tape-
shaped package cutting unit arranged for the tape

25 winding apparatus; |

Fig. 13 is an enlarged rear view of a tape-
shaped package foremost end guiding unit arranged
for the tapelwinding_apparatus as seen from the

[ —
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of the slider fron1the cond tb the first bosrtion t hqrgby alroming t he
package strip to run fre ¢l y past ‘the slider as the strip is being wound

. onto the reel; and gui de ‘neans on the slider to guide the passage of
the strip across the slider as the strip is fed al ong the feed- -path from
the pinch rolls to the reel. - In the Xperation of the apparatus of the

present invention, an enpty reel is first fitted onto the reel driving
shaft, and subsequent)y. , ook Jhea 0§ -5 tne -ape windiag

apparatus; | |

Fig. 14 is a secticnal‘view of the tape-shapéd

package foremost'end'guiding unit taken along line
S 14 - 14 in Fig. 13;

Fig. 15 is an enlarged sectional view of a
carrier tape cutting unit arranged for the tape
winding apparatus;

Fig. 16 is an enlarged sectional view of a tape-

10 shaped package guiding arm section arranged for the
tape-shaped package foremost end guiding unit shown
in Fig. 13;

Fig. 17 is an enlarged secﬁional view of a reel

driving shaft section arranged for the tape winding
15 apparatus;

Fig. 18 is an enlarged front view of a reel
indexing unit arranged for the tape winding
apparatus;

Fig. 19 is a plan view of the reel indexing unit

20 shown in Fig. 18; _

Fig. 20 is an enlarged front view of an end seal
feeding unit arranged for the tape winding
apparatus;

Fig. 21 is a sectional view of a driving

25 mechanism for the end seal feeding unit shown in
Fig. 20, showing the developed state of the driving
mechanism;

Fig. 22 is a sectional view of a tape retaining
-
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insert slots of the reelwis indexed to-a predeternined tatlonal 05|t|
relative to'the axis of e shaft under t-he control of . hasSh&ﬂHaﬁ

shaf t controlling means operatlng in response to detectlon “he
-insert slot.detecting neans. Then, as the slider dr|V|ng

actuat ed, the tape-shaped package guidlng)sllder S

" roller sec:ion'for :hé end seal f=zeding unit shown
in Fig. 20; o
| Fig. 23 is an éﬁlarged sectidnal view of a_reel
attaching/detaching unit arranged for the tape
S winding apparatus; | -

Fig. 24 is an exploded plan view of a reel
feeding/discharging unit arranged for the tape
winding apparatus;

Fig. 25 is a sectional view of the reel feeding/

10 discharging unit taken along line 25 - 25 in Fig.
24;

Fig. 26 is a sectional view of the reel feeding/.
discharging unit taken along line 26 - 26 in Fig.
24;

15 Fig. 27 is a front view of a tape winding
apparatus constructed in accordance with another
embodiment of the present invention based on a
second aspect of the latter in association with a
fourth aspect of the same;

20 Fig. 28 is an enlarged front view of an upper
casing of the tape winding apparatus shown in Fig.
27; |

Fig} 29 is an enlarged front view of a tape
cutting unit arranged for the tape winding

25 apparatus;

Fig. 30 is a side view of the tape cutting unit
as seen from the right-hand side in Fig. 29;

Fig. 31 is a plad view of a tape-shaped package

i



-0 dlspraced to the t@@? shaped package- rece|V|ng st op p05|t|on I n whi.ch

t ape- shaped package gui ding slider by the pair of pi nch r

the forenpst end of the t/ape-shaped package is dellvereEhQ i n Replaced
h|s-
tinme, the forenost end of the tape-shaped package is grlp u

t he tape-shaped package gui ding slider by~gctuating the package grlpplng

neans.

wm .
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foremost and juiding uni- ar:anqee for the tape
winding_apparatus; |

eFig. 32 is a front view oﬁ:a driving mechanism
for the tape-shaped.package foremost end guiding
unit shown in Fig. 31;

Fig. 33 is a sectional view of the driving:
mechanism taken along line 33 - 33 in Fig. 32;

Fig. 34 is a sectional view of the driving
mechanism taken along line 34 - 34 in Fig. 32;

Fig. 35 is an enlarged sectional view of a reel
driving shaft section arranged for the tape winding
apparatus;

Fig. 36 is an exploded front view of a reel
fitted onto the reel driving shaft, showing the
inner structure of the reel; |

Fig. 37 is an enlarged front view of a tape
retaining roller section arranged for the tape
winding apparatus; and

Fig. 38 is a sectional view of the tape

retaining roller section taken along line 38 - 38 in

Fig. 37.

The present invention will now be described in
detail hereinafter with reference to the
accompanying drawings which illuetrate.preferred
embodiments thereof. |

First, a tape winding apparatus constructed in

accordance with an embodiment of the present



sl jider driving means. ‘THe forenpst end of the package {id then rel eased by
" the grlpplng means and fed into the aligned tape insert sTot in the reel.
The reel is then rotated in synchronizati,on with the rotation of the. pinch
rollers-at a low speed for several-revolutions thereby to wind the forenpst
end of the tape-shaped package onto the-réd +y several turns: The
guiding slider then returns to its initial position ready to receive the

next Iength(ﬁ1d@@@rt@m(gggygrgdxathefgexgbgggb opt Larallr@dtef;1hgi ng
held at an internediate stop position, whilst the rest of the package strip

I's wound ontoltehedeselribed ihtgetidia ivélbal wiead rébereerle itorpigted at

 The sllder i's then dlsplaged to the dellvery stop p05|tug§ by aétuatrhg t he

1 to Fig. 26 wherein a tape-shaped package having a
pluraiity of semicqhductor chip components received
S therein is used for thé tape wihding apparatus.

As is apparent from Fig. 1 which shows by way of
front view the contour of the whole structure of the
tape winding apparatus and Fig. 2 which shows by way
of side view the contour of the tape winding

10 apparatus as seen from the right-hand side in Fig.
1, the tape winding apparatus includes a lower
casing 106 which is mounted on a floor surface 104
with the aid of four expansible/contractible feet
102 each having a caster 100 attached thereto, andla

15 control panel 108 and an upper casing 110 are
arranged on the lower casing 106. A start switch, a
stop switch, various kinds of alarm lamps, a display
unit and a counter (each of which is not shown in
the drawings) are arranged on the control panel 108

20 for properly operating the tape winding apparatus.
With this construction, the tape winding apparatus
can automatically be operated by actuating these
switches with an operator's hand in order to assure
that a tapg-shaped package 112 fed from a taping

25 machine (not shown) is successively wound around an
empty reel 116 fitted onto a reel driving shaft 114.

First, the empty reel 116 is fitted onto the

reel driving shaft 114 and one of tape insert slots
o mEEs BRI
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hfgh speed"fdhcdnplete t mnndlng operatlon dprihg whi tlne'the
nnvenent of ‘the tape-sha package I's properly guided b he t ape- shaped
N

package gU|d|ng : _ _ | -10- m
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120 (see Fig. 18) Formed rhrough a hub core 118 of

the empty reel 116 is then lndexed to a

predetermlned position. Subsequently, the foremost

end of the,tape—shaped package 112 is inserted into
the.tape insert slot 120 formed through the hub core
118 of the empty reel 116, and the tape-shaped
package 112 is then wound around the reel 116 by a
Predetermined length by rotationally driving the
reel driving shaft 114. On completion of the |
winding operation, a leader portion 122 (see Fig. 3)
is formed on the terminal end of the tape-shaped
package 112, and after an end seal 124 is adhesively
connected to the terminal end of the leader portion
122, the reel 116 is detached from the reel driving
shaft 114, and thereafter, a next winding operation
is performed-again'from the beginning.

In this embodiment, to assure that a series of

~operations as mentioned above are automatically . =

repeated, a pair of pinch rollers 126 and 128 for
feeding the foremost end of the tape-shaped paekage
112 toward the reel driving shaft 114, a tape-shaped
paekage foremost end guiding unit 130 for conducting
the tape-shaped package 112 discharged from the pair
of pinch rollers 126 and 128 to the empty reel 116
fitted onto the reel driving shaft 114 while seizing
the foremost end of the tape-shaped package 112
therewith, a tape-shaped package cutting unit 132

located between the pair of pinch rollers 126 and

This Sheet Has Been Replaced

L




_ Wth this apparatus ther re, the forenost end of the e- shaped package
cap be delivered to the ?gferior of the reel regardl ess kafany.rolr.Set or

t hermal warpage arising on the.tape-shaped package during a wi ndi.ng
operation perforned to the latter. In addition, -the forenost end of the
t ape- shaped package can automatically be |nserted into one of the tape

I nsert slots fornmed through the hub core oF'each feel manufactured in
conformty of a different dinmensional standard. In a first preferred

aspect of the pREsaridi vuentiape-shepkapoatkdiyey Rppanesys shid theiding

unit 130 to cut the tape-shaped package 112
therewith, a carrier tape cutting unit 136 for
_cdtting only a carrier tape 134 of the tape-shaped

5 package 112 to form a leader portion 122 with the
cut part of the carrier tape 134, an end seal
feeding unit 138 for connecting an end seal 124 to
the terminal end of the leader portion 122, a reel
attaching/detaching unit 140 for attaching the reel

10 116 to the reel driving shaft 114 and detaching the
former from the latter (see Fig. 17), and a reel
chip components unit 142 for indexing one of the
tape insert slots 120 formed through the hub core
118 of the reel 116 to a predetermined position are

15 arranged in the upper casing 110. In addition, a
reel receiving/delivering unit 144 for delivering an
empty reel 116 to the reel driving shaft 114 and
receiving the reel 116 having a tape-shaped package
112 wound therearound from the reel driving shaft

20 114 (see Fig. 23)_and a reel delivering/discharging
-unit 146 for délivering an empty reel 116 to the
reel receiviné/delivering unit 144 and receiving the
reel 116 having a tape-shaped package 112 wound
therearound from the reel receiving/delivering unit

25 144 (see Fig. 24) are firmly arranged in the lower
casing 106. Additionaliy, a dancer unit 148 for
tempbrarily storably holding the fore end side of

the tape-shaped package 112 delivered from the
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ponprlses a cover. tape sucklng neans di sposed betmeen t ng

‘rollers and the reel dr ng shaft for holding the cdb& ucked
state; a carrier tape cutter disposed on the opposite \

cover tape sucking means with the tape-shaped package i

t herebet ween, -the carrier tape cutter being reciprocably dlsplaced in the .
direction tomard and away fromthe t ape~shaped package; - a t ape-shaped
package cutter di sposed opp05|te to the carrier tape cutter with the tape- .

shaped package jiniterp rgbetwgpn t he. t.ape-. shaped_.package cutter
bei ng reci procaa‘tg{1 J?%Jl Ls?%l‘e:aceaéel n>t A& cﬁ1%t? g t‘b‘v&br‘tf ga %ﬁ/ fromthe

carrier tape extending between the upper casing 110 and the iqwer
casing 106. | |
| The taping machine installed for producing a
5 tape-shaped package 112 is equipped with a.chip
component inserting mechanism (not shown) for.
successively receiving semiconductor chip components
152 in a series of pocket portions 150 formed on a
carrier tape 134 oné by one and a tape connecting
10 mechanism (not shown) for thermally fusing a cover
tape 154 to the carrier tape 134 having the
semiconductor chip components 152 received in the
pocket portions 150 thereof as shown in Fig. 3 which
schematically illustrates the structure of the tape-
15 shaped package 112. The chip component ihserting
mechanism is constructed such that.semiconductor
chip components 152 are received in the pocket
portions 150 on the carrier tape 134, and after a
predetermined number of semiconductor chip
20 components 152 are successively received in the
pocket portions 150, a predeﬁermined number of empty
pocket portions 150 having no semiconductor chip
components receiVed_thereiﬁ are formed on the |
carrier tape 134. 1In add;tion, the tape connecting
25 mechanism is constructed such that the cover tape
154 is thermally fused to a part of the carfier tape
.L34 having semiconductor chip componentsllSZ

- received in the pocket portions 150 thereof and a

o t he '3
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- 11- cutter;. a tape t 'usting cyfihderdisposed sidemggg- of the carrier

‘tape cutter for thrustinglthe carriefr tape toward the
~cutter side,

e- shaped' package
and a cutter recelver adapted to be |nserted betmeen t he -

el oy -
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part of :Ho sover :ape 134 3 usad as a leader

- portion 122 by formlng a non fusing part on the

cover tape 154 w1thout any thermal fusion of the
latter to the empty pocket portions 150. |

As shown in Fig. 1, Fig. 4 that is a fragmentary
enlarged front view of the dancer unit 148 and Fig.
S that is a sectional view of the dancer unit 148
taken along line 5 -~ 5 in Fig. 4, a slider 164
having two tape guide rollers 160 and 162 rotatably
held thereon to rotate about their horizontal shafts
is slidably.fitted onto a guide rod 158 supported by
a pair of ﬁpper and lower rod holders 156 fixedly
Secured to the side wall portion of the upper casing
110 at the upper end of the latter as well as the
side wall portion of the lower casing 106 at the
lower end of the latter in such a manner as to allow
the slider 164 to be slidably raised up and lowered
along the guide rod 158 in the upward/downward
direction. To prevent the slider 164 from being
turned in the horizontal direction, a slide turning
movement preventive pin 168 threadably fixed to the
slider 164 is slidably received in the substantially
U-shaped groove of a slider turning movement
preventive member 166 firmly secured to the upper
casing 110 and the lower casing 106 while extending
in parallel with the_guide rod 158 in the spaced
relationship. |

In addition, as shown in Fig. 1, four slider

HlIII
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cafrier Tape of the tapegshaped packagé and the cdvér t é.dethé sane fdr
cuttl-l—nigsthgé,_@glggé@heglgdgg y actuatinng the carriertape c@ver, and

nDreove e tape-shaped package by actuating the tape-shaped
- package mm !‘lm Wth the tape w nding .apparatus constructed according
to this ect of the present invention, when the tape-shaped

package is wound around the reel fitted @dto-the reel driving shaft by a
predeterm ned | ength, the rotational speed of the pinch rollers is :

increased to aT4ie; gnValdées rs g{?m sthaly ofy 4he rneal fHdving shaft,
whereby a parf of the tape- g% DS%C e |sbheld Th the I'oosened state

bet ween t he pﬂ@ﬁhﬁ@ﬁ'%hsﬁﬁéiéE@e&eﬂsféééﬁdfrom below are disposed
|  sideward of the slider turning movement preventive
member 166 corresponding to a highest winding speéd,
S a high winding speed, a low winding speed and a
lowest winding speed, and the base end of a dog
Plate 178 adapted to cooperate with the slider
position detecting sensors 170, 172, 174 and 176 is
fixedly secured to the slider 164. In response to é

10 detection signal outputted from each of the slider
position detecting sensors 170, 172, 174 and 176,
the winding speed of the tape-shaped package 112 set
by the reel driving shaft 114 is automatically
changed by controlling unit (not shown).

15 Specifically, in the case that the slider
position detecting sensor 170 detects the position
of the slider 164 corresponding to a highest winding
speed, the winding speed of the tape-shaped package
112 is increased to reach a preliminarily determined

20 highest speed, causing the position of the slider
164 to be quickly raised up. In addition, in the
case that the slider position detecting sensor 172
detects the position of the slider 164 corresponding
to a high winding speed, the winding speed of the

25 tape-shaped package 112 is increased to reach a
pPreliminarily determined high speed, causing the
position of the slider 164 to be correspondingly

raised up. Additionally, in the case that the



into the reel driving shaft. . Wen the cover tape is sycked by actuating.
the cover tape sucking redns, a gap is forned between thg cover tape and
t ape. Subsequently, the cutter receiver is inserted into

this gap so that -the carrier tape interposed between the cutter
and the carrier tape cutter

the carrier

this tinme,
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Siider position detech;nq sensor 174 detects the

' poSition of the slider 164 corresponding to a low

winding Speed, the winding speed of the tape—shaped_ 

package 112 is redﬁced to assume a preliminarily
determined low speed, causing the position of the
slider 164 to be correspondingly lowered. 'Further,
in the case that the slider position detecting
sensor 176 detects the position of the slider 164
corresponding Fo a lowest winding speed, the winding
speed of the tape-shaped package 112 is reduced to

assume a preliminarily determined lowest speed,

causing the position of the slider 164 to be quickly'

lowered.

As shown in Fig. 1, Fig. 4, Fig. 5, Fig. 6 that
is an enlarged front view of a pin roller 186 |
arranged at the left upper end part of the upper
casing 110, Fig. 7 that is an enlarged sectional

view of the pin roller 186 taken along line 7 - 7 in

Fig. 6 and Fig. 8 that is an enlarged sectional view

of a section represented by an arrow-shaped mark of
8 in Fig. 7, the pin roller 186 is disposed
slantwise downward of a tape-shaped package
introduction pulley 646 which is rotatably disposed
at the left uppermost end of the upper casing 110,
and a number of pins 182 arranged in the equally
spaced relationship as seen in the circumferential
direction of the pin roller 186 so as to be brdught

in meshing engagement with a plurality of
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a | eader portion is wourffd)yaround the reel.  Wen the ader portion _
“having a predet er m ned ength.i's formed with the tape-shaped.- package, the.
cutter receiver is escapably retracted, .and therefore, the carrier tape is
thrusted toward the tape-shaped package cutter by actuating a tape
thrusting cylinder. Wiile the foregoing:state is maintained, the cutter
receiver is projected so that

cerforacion ho‘es 130 fZformed through Zhe *ane shaped

-12-Cohtinuduslyrotaafg,'a~part of the cover tape whigh should serve. as'

package 112 (see Fig. 3) are radially projected from
the pin roller 186 with.the aid of a plurality 6f.
set screws 184. 1In addition, a rotary encoder 188

5 is disposed integrai with the pin ioller 186 in the
cqaxial relationship relative to the latter in order
to detect the length of passage of the tape-shaped
package 112 past the pin roller 182, i.e., the
length of the tape-shaped package 112 wound around

10 the reel 116.

In this embodiment, the pins 186 on the pin
roller 186 are brought in meshing engagement with
the perforation holes 180 formed through the tape-
shaped package 112 in the equally spaced

15 relationship in order to detect the length of
passage of the tape-shaped package 112 by utilizing
the followable rotary movement of the pin roller 186
caused as the tape-shaped package 112 moves in the
forward direction. Alternatively, a pair of light

20 permeation type optical sensors having the
perforation holes 180 interposed therebetween may be
substituted for the Pin roller 186. 1In this case,
the length of passagé of the tape-shaped package 112
is detected by counting a series of pulse-like

25 detection signals each outputted every time the
optical sensors detect one perforation hole 180

without any necessity for coming in contact with the

perforation hole 180.
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- the cutter .receiver, and%se' tape- shaped package cutter ~Fa c

t-h
the carrier tape betweer, Jand thereafter, the cover taRfisafdet i

carrier o
t ape’ | ocat ed between the™ ape-shaped package cutter and tf < Gedr . -
are cut by actuating the tape- cutter, resulting in thet m,n l t he

| eader. portion to be wound around the reel being forned. I d

preferred aspect, the tape wi nding apparatiss -al ternatively conprises a
cover tape sucking neans di sposed between the pair of pinch rollers and the

reel driving shaftd hesS@uer hape sycking Bans,bai vGcangp! e19f 1ol ding
the cover tape in the sucked state; -a carrier tape cutter dlsposeé on the.
opposite sideprepdtVg torddifct@deEroiP&he package introduction | '
pulley 646 to a pair of pinch rollers 126 and 128 to
pe described later, a stationary'guide member 196
5 Thaving a guide portion 194 formed thereon to
slidably hold the right-hand end of the tape-shaped
package 112 therewith and a movable guide member 198
capable of moving toward or away from the stationary
guide member 196 (i.e., in the rightward/leftward
10 direction as seen in Fig. 7) corresponding to the
width of the tape-shaped package 112 are mounted on
an inverted L-shaped bracket 192 fixedly secured to
the upper casing 110 by using bolts 190. |
As is apparent from Fig. 9 which shows by way of
15 perspective view the appearance of both the guide
members 196 and 198, to assure that the movable
guide member 198 can be displaced toward or away
from the stationary guide member 196 with the aid of
two bolts 200 threadably fitted to the bracket 192,
20 a pair of elongated holes 202 are formed through the
movable guide member 198 so as to allow a series of
pocket portions 150 on the tape-shaped packagé 112
to move past a gap 204 formed between the stationary
guide member 196 and the movable guide member 198.
25 A relief groove 208 is formed at the central part of
a guide portion 206 of the movable guide member 198
usable for slidably holding the left-hand end of the

tape-shaped package 112 in order to allow the pins



i sucklng neans_MLLh—%he—fapE‘shaped package |nterposed th ebetmeen, the -
- carrier tape cutter bei 'y - 13- :
iﬁ‘ ?‘?e direction toward and avvay fromthe

reC|procth§
"t ape- shaped
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er tape
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182 on the pin zoller 185 =g be successively

’.4

recelved in the *ellef groove 208 With this
constructlon when the tape-shaped package ll?_moves
between the pin roller 186 and both the guide
members 196 and 198, the fore end paft of each pin
182 on the pin roller 186 is fitted into one
perforation hole 180 formed through the tape-shaped
package 112, whereby as the tape-shaped package 112
moves in the forward direction, the pin roller 186
is followably rotated so as to enable a quantity of
movement of the tape-shaped package 112 to be
detected by the rotary encoder 188.

As is apparent from Fig. 10 that is an enlarged
front view of a pair of pinch rollers 126 and 128
and Fig. 11 that is a sectional view of the pinch
rollers 126 and 128 taken along line 11 - 11 in Fig.
10, a pinch roller driving shaft 212, of which fore
end part is projected outside of the upper casing
110, is rotatably supported by a pair of bearings
214 in a cylindricai holder 210 fixedly secured to
the rear surface of the upper casing 110. A pair of
driving pinch rollers 126a and 126b adapted to hold
the opposite sides of the tape—shaped package 112
with the pocket portion 150 on the tape-shaped
package 112 interposed therebetween are fitted onto
the fore end part of the pinch roller driving shaft
212, and the driving pinch roller 126a located

outside of the driving pinch roller 126b can



-—
cutter di sposed opposite to the carrier tape cutter wi.th the tape-shaped
package i nterposed thereﬁaimeen, the cover tape cutter'ﬁi? ng reci procably
displaced in the direction toward and away fromthe carrier tape cutter;
and a cutter ‘receiver adapted to be inserted between the carrier. tape of
t he tape-shaped package and the cover t-ape of the sane for cutting the
carrier tape by actuating the carrier tap&Sutter, and noreover, cutting
the cover tape by actuating the cover. tape cutter. According to the

Prorng.s b careRs288sT ind 8 Besand LDMER A Mot 2 eggchnanet o
tape-shaped packngge hie LGVt LArlARR LIS ABYermined
corresponding to the width of the tape-shaped
package 112 as seen in the longitudinal directiqn'of
S the pinch rbller driving shaft 212 by tightening a
set screw 216. A pinch roller driving motor 218 for
rotationally driving thelpinch roller driving shaft
212 is attached to a frame 220 in the upper‘casing
110 via a speed Eeducing unit 222, and an endless
10 toothed belt 232 is bridged between a driving gear
226 integrated with an output shaft 224 of the speed
reducing unit 222 and an idling gear 230 rotatably |
fitted onto the pinch roller driving shaft 212 via
bearings 228 while extending around the driving gear
15 226 and the idling gear 230.

An electromagnetic clutch 234 is interposed
between the idling gear 230 and the upper casing
110. In this embodiment, the electromagnetic clutch
234 is substantially composed of a spline sleeve 236

20 integiated with the idling gear 230, an armature 238
slidably fitted onto the spline sleeve 236 to
slidably move on the latfer, a frictional plate 240
integrally fitted onto'the.pinch roller shaft 212, a
compression coil spring 242 interposed between the

25 spline sleeve 236 and the armature 238 for normally
biasing the armature 238 toward the frictional plate

240, and a coil block 244 for magnetizing the

frictional plate 240 for biasing the armature 238

This Sheet Has Eeen Relplaced
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. the cover tape cutter ar actuated, causing the cover tapg and the carrier

~tape | ocat ed between th cutters and the cutter recei to- be cut,

resulting in the ternina

reel being formed with the tape- shaped package. I'n.-a final preferred
~aspect of the present invention, the tape7%|nd|ng appar at us conprises-a
reel driving shaft havrng a reeI for w ndi'ng the tape- shaped package and

t he | eader .

10

15

20

25

portion

Coward the idling qea: 2230 bty the magnetic force
against the resilient force of the compressien coil
spring 242. Thelcoil bleck 244 having the pinch
roller diiving shaft 212 surrounded thereby with
bearings 246 interposed therebetween is held by a
coil- holder 248 fixedly secured to the upper casing
110 at the left-hand end thereof.

Thus, when the coil block 244 is turned off, the
armature 238 is thrusted against the frictional
plate 240 by the resilient-force.of the compression
coil spring 242 so that the rotational force of the
pinch roller driving motor 218 is transmitted from
the frictional plate 240 to the pinch roller driving

shaft 212 by the frictional force arising between

the armature 238 and the frictional plate 240, via

the endless toothed belt 232, the spline sleeve 236
inﬁegrated with the idling gear 230 and the armature
238. On the contrary, when the coil block 244 is
turned on, the armature 238 is parted away from the
frictional plate 240 by the magnetic force generated
by the coil block 244 against the resilient force of
the compression coil spring 242. Thus, the
rotational force of the pinch roller driving motor
218 ie transmitted only to the spline sleeve 236
integrated with the idling gear 230 and the armature
238 via the endless ;eothed belt 232,'resulting in
the spline sleeve 236 and the armature 238 being

idly rotated relative to the pinch roller driving

-
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end of "the | eader portion to be. wound’ around t he Q‘



- 14- ;théreéround detachably fitted thérebnto; nmeans for. connécthngﬁanwénd

" - seal to the termnal en f the |l eader portion; a turn armlocated on the

~upper side of the reel ha ving the reel driving shaft fnhkeﬂemhbséeﬁlﬁemﬁﬁ
base end of the turn-armbeing turnably fitted onto a piv Iﬂu |“
retairni

extending-in parallel with the reel driving shaft; areta ﬁ“lw
rotatably fitted to the forenpst end of- the turn arm the ng rol
coming in rolling

shaft 212.

The electromagnetic clutéh 234 is held in the
inoperative state that it is turned off until the
foremost end of the tape-shaped package 112 is

'S seized by the tape-shaped package foremost end
guiding unit 130 located at the position where the
receipt of the package to be described later is
stopped. In addition, the electromagnetic clutch 234
is held also in the inoperative state that it is

10 turned off when the reel driving shaft 114 is
rotated at a low speed so as to allow the fore end
part of the tape-shaped package 112 to be wound
around the hub core 118 of the reel 116 while the
package foremost end guiding unit 130 is located at

15 the position where the delivery of the tape-shaped
package is stopped. While the foregoing state is
maintained, the rotational force of the pinch roller
driving motor 218 is transmitted to the pinch roller
126a. However, the electromagnetic clutch 234 is’

20 held in the oOperative state that it is turned on for
a period of time other than the aforementioned one.

On the other hand, a turn shaft holding sleeve
250 is fixedly secured to the upper casing 110 in
the vicinity of a bearing holder 210 so that a tuzrn

25 shaft 252 extending through the upper casing 110 in
parallel with the pinch roller driving shaft 212 is
rotatably supported in the turn shafﬁ holding sleeve

250. The upper end part of a turn arm 254 is firmly



contact with the tape-shaped package, the |-eader %gtmgehﬁegﬁdedseal
and sucki ng nmeans for su¢E)ng the | eader portion a t he
suCki ng means bei ng kept open on the reel side of thm\ﬂmmﬂm Wth
the.tape w nding apparatus constructed according to t ect of
the present invention, the retaining roller is normally biased toward the
reel driving shaft S|de by the dead wei ght3 ®f -the turn arm and the
retaining roller in such a manner as to turn about the pivotal shaft fitted

to the base enflietederdttn-aem: caysingethe d pager -per tion tRahe Wyyst ed
toward the inside of the reel. At this tinme, the sucki ng neans Is actuated
to firmy hol dofhemeeamtttaﬁr talsorsé%/n_t ba @ifg surt} oBnlorLeroller
holding shaft 256 is projected from the lower end
part of the turn arm 254 in parallel with the pinch
S ro;ler driving shaft 212. An idling pinch roller
128 is rotatably supported'on the roller holding
shaft 256 while facing to the pair of driving pinch
rolleis 126a and 126b with the tape-shaped package
112 interposed therebetween in the clamped state. A
" 10 tension pin 260 is projected from the rear surface
of the upper casing 110 at the position above the
turn shaft 252, and an adjustment screw shaft 262 is.
threadably inserted through the tension pin 260 with
a pair of lock nuts 264 located on the opposite
15 sides of the tension pin 260. As the lock nuts 264
are threadably tightened from the opposite sides of
the tension pin 260, the tension pin 260 is
immovably held on the adjustment screw shaft 262
while building an integral structure with the
20 adjustment screw shaft 262. A tension coil spring
268 is bridged between the left-hand end of the |
adjustment screw shaft 262 and a circular disc-
shaped tension ring 266 immovably fitted onto the
turn shaft 252 at the left-hand end of the latter in
25 order to normally bias the idling pinch roller 128
toward the driving pinch rollers 126a and 126b.
With this construction, the idling pinch roller

128 is normally biased toward the driving pinch



" without any V|brat|ve ve & the Ieader portlon "Si e:thefend seal

+. . adheres t.o thdhig 6 : - 15 - -
| eader portlon “ \ end seal connectlng - S :
S - 39 - |

rollers 1l2%a and 126k by =ne resilient force of the

tension coil spring 268, whereby as the driving
pinch rollers 126a and 126b are rotationally driven,
the tape-shaped package 112 held between both the
5 driving pinch rollers 126a and 126b in the clamped
state is slantwise downward conveyed in the
rightward direction as seen in Fig. 1. It is
obvious that the resilient force of the tension coil
spring 268 can arbitrarily be changed by adequately
10 adjusting the position where the lock nuts 264 are
thréadably fitted onto the adjustment screw shaft
262.
A tape-shaped package cutting unit 132 is
arranged at the position slantwise downward of the
15 pair of pinch rollers 126 and 128. Fig. 12 shows by
way of an enlarged sectiondl view the structure of
the package cutting unit 132.
Specifically, a knife driving air cylinder 270
is arranged on the rear surface of the upper casing
20 110 via a bracket 272 fastened to the latter with a
downward attitude, and the left-hand end part of a
rod holder 276 extendihg through the upper casiqg
110 is connected to the lower end of a piston rod
274 extending through the knife driving air cylinder
25 270. 1In addition, the lower end of a cutter rod 280
slidably held by a pair of guide bushes 278 fastened
to the front surface of the upper casing 110 is’

firmly connected to the right-hand end part of the



means -while the foregoi state is nmuifitained, the end sgal can reliably
adhesi vely be connected*td the | eader portion or the tdpy-shaped package
. wound around the reel. . Addi tionally, in accordance with the second
alternatively preferred enbodi ment of the present invention, a |eader
porti'on having an arbitrary | ength can be: borned with the tape wi ndi ng
apparatus constructed in the above- destrfBed manner . Since the
t ape- shaped package cutter and the cover t ape '
cod nolder 274. A :sutzar noider 282 1s secured to

the lower end of the cutter rod 280, and a cutter.
knife 284 iS'firﬁly attached to the cutter holder
282 in order to cut the tape-shaped package 112

S therewith. A piate*shaped knife receiver 286
adapted to be projected from the rear side of the
upper casing 110 is slidably held relative to a
knife receiver holder 288 fastened to the rear
surface of the upper casing 110 directly below the

10 cutter knife 284 in such a manner as to slidably
move in the normal direction relative to the upper
casing 110 (i.e., in the rightward/leftward |
direction as seen in Fig. 13). The foremost end of
a piston rod 294 projected from the holder driving

15 cylinder 292 fixedly secured to the rear surface of
the upper casing 110 via a bracket 290 is connected
to the left-hand end of the knife receiver holder
288 via a connecting member 296. In operation,
before the piston rod 274 of the knife driving air

20 cylinder 270 is lowered, the piston rod 294 of the

| holder driving cylinder 292 is displaced in the

forward direction, causing the fore end part of the
knife receiver holder 288 to be projected directly
below the carrier tape 134 of the tape—shaped.

25 package 112 in order to receive the thrusting force
of the cutter knife 284.

On-the other hand, to damp the shock caused when

- the tape-shaped package 112 is cut by the cutter
________________d

Has Been Replaced

",

e e Lt



cutter are disposed on t'--opposite of the packaging tapgeto the carrier
tape cutter, with a cutted receiver interposed therebet n, the neceSS|ty
for an eIongated conveyance path through the apparatus does not arise.
"The di nmensions of the tape wi nding apparatus can thus be kept relatively
small. Further, since the sucking neans. ffg sucki ng the | eader portion and
the end seal is dlsposed on the | ower surtacé side of the turn arm adapted
to hold the tape retaining roller, causing the |eader portion wound around
the reel to benkéeaided, by ﬂhmgannx-nqtavmrnavohbea dies t enwiizal Lgnd of

t he | eader
U-shaped sectlona; shape is attached to the upper
end of the piston rod 274 of the knife driving air
“cylinder 270. 1In thls connectlon, the lower end
S part of the damper ring 298 adapted to collide
against the upper surface of the bracket 272 is
molded of an elastic material such as a rubber or
the like. The tape-shaped package cutting unit 132
is actuated when it is detected by the rotary
10 encoder 188 that the tape-shaped package 112 is
wound around the reel 116 by a predetermined length.
At this time, the reel driving shaft 114 is held in ~
the temporarily stopped state.
It should be noted that any hitherto known
15 structure other than that described above may be
employed for the package cutting unit 132. |
Fig. 13 schematically shows by way of rear view
the structure of a tape-shaped package foremost end
guiding unit 130 for conducting the tape-shaped
20 package 112 discharged from the pair of pinch
rollers 126 and 128 to the empty reel 116 fitted
onto the reel driving shaft 114 while the foremost
end of the tape-shaped package 112 is seized by the
guiding unit 130, Fig. 14 shows by way of sectional
25 view the structure of the tape-shaped package
foremost end guiding unit 130 taken aloﬁg line 14 -
14 in Fig. 13, and Fig. 15 shows by way of sectional

view the structure of a carrier tape cutting unit
_
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po}fion-and the end seal #gan rellably be’ mound around th reel . - O her
features, aspects and adv tages of the b :
-16-

'.
wad
I

The oppoeite ends'of a.slider gﬁide shaft 300
extending in the_direction in parellel with a line
segment between the pair of pinch rolle;s 126 and

5 128 and the reel driViﬁg shaft 114 are held on the
'upper casing 110 within the range between the pair
of pinch rollers 126 and 128 and the reel driving

shaft 114 with the aid of a bracket 302, and a
slidable pin 310 slidably received between a guide

10 block 308 and an upper guide member 306 having an
inverted L-shaped sectional contour and fixedly
secured to the upper casing'ilo in parallel with the
slider guide shaft 300 ie firmly secured to a slider
base 304 slidably fitted onto the slider guide shaft

15 300 to slidably move along the latter by tightening
screws.

An air cylinder 322 includes a piston rod 316 of
which foremost end is operatively connected to the
slider base 304 #ia a bracket 318 and a connecting

20 member 320. To assure that a slide member 312 of a
rodless cylinder 314 fixedly secured to the upper
casing 110 can reciprocably move in the direction in
parallel with the slide guide shaft 300, the air
cylinder 322 is firmly secured to the sliding member

25 312. Three stop positions, i.e., a tape-sheped
package receiving stop position located in the
vicinity of the pinch rollers 126 and 128.to receive

the fore end part of the tape-shaped.package 112

heet Has Been Replaced
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wi'th ref era'ms6heei
aspects of th ustrated are to be found i vi si onal
appllcatlons (GB2313365) and GB9713845.7 (GB2313366A) ..
In the dramnngs F|g lis,afront view of a tape w nding apparatus

constructed in accordance with the preferyed aspect of the present
i nventi on; '

- present invention w 1 I ?ﬁci apparent from t he foll ow ng descri ption nmade

delivered

n

z2m the pinch rollers 125 and 128,.a
‘tape-shaped package dellvering stop pOSlthn located
in the vicinity of the reel driving shaft 114 to
deliver the fore end part of the tape-shaped package.

5 112 to the reel 116 fitted onto the reel driving
shaft 114, and a tape~shaped package guiding stop
position located between the'tape~shaped package
receiving stop position and the tape-shaped package
delivering stop position for guiding the movement of

10 the tape-~shaped package 112 from the pair of pinch
rollers 126_and 128 to the reel driving shaft 114 in
the course 6f a winding oberation for winding the
tape-shaped package 112 around the reel 116 are
determined by combining the opposite end positions

15 of recipfocable movement of the sliding membgr 312
of the rodless cyliﬁder 314 with the opposite end
positioas of reciprocable movement of the piston rod
316 of the air cylinder 322.

A slider 324 having the slider base 304 firmly

20 secured to the lower surface thereof is projected
outside of an opening portion 326 formed through the
upper casing 110 in parallel with the slider guide
shaft 300 so that a tape-shaped package introduction
block 328 and a’tape-shaped package guide arm 330

25 are mounﬁed on the fore end part of the slider 324.

The.tape-shaped package introduction block 328
having a tape-shaped package guide groove 332 formed

S0 as to slidably receive the tape-shaped package

anyi ng dr awi ngs. O her i r@endent ly clainmed
n o

O

N A
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Fig. 2 is a side viem10p~3he tape mnndlng apparatus shovf,ln Fig. ‘1 as seen

fromthe right-

SHEET

10

15

20

25

REPLACENENT
- 17 - hand S|de of the | atter; :

12 therein i3 exchangeably sacurad :5 the slider
324 by tiqhtening screhs.' A block holder 336 is
firmly fitted onto a rotary clamp shaft 334 |
rotatably inserted through the central part of the
tape—shaped package'introduction block 328 in the
horizontal direction at a right angle relative to
the direction of conveyance of the tape-shaped
package 112, and a clamp block 338 having an
inverted L-shaped sectional contour is firmly
secured to the block holder 336 by tighteﬁing set
SCrews. in addition, a clamp pawl 340 adapted to

thrust the fore end part of the tape-shaped package

112 received in the tape-shaped package guide groove

332 of the tape-shaped package introduction block
328 against the tape-shaped package guide groove 332
is integrally secured to the clamp block 338. "In
addition, a clamp lever 342 of which left-hand end
part is integrally fitted onto the rotary clamp
shaft 334 is connected to a lever extension member
346 while a tension coil spring 344 is spanned
between the right-hand end part of the clamp lever
342 and the right-hand end part of the bracket 318.
To turn the clamp lever 342 about the rotary clamp
shaft 334 together with the lever extension member
346 in the anticlockwise direction as seen in Fig.
13 against the resilient force of the tension coil
spring 344, an air cylinder 350 including a piston

rod 348 is firmly mounted on the bracket 318.

=
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“Fig. 3 is a-perspeCtive vi ew whi ch §bhenaticakly shows the contour of a

- tape- shaped package yyabl €. for the tape wi ndi ng apy® at us; Fig. 4
is a fragnentary enlarg front view of a dancer unit anged for the
t'ape w ndi ng appar at us; Fig. 5.is a sectional view'of the dancer unit

. taken along line 5 - 5 in Fig. 4; ~ Fig. 6is an. enlarged front vi ew of
a pin roIIer' - 45 -

k2]

Specifizally, while =he zape-snaped sac<age 112
is wound around the.reel 116, the piston rod.348 of
the air cylinder 350 is retracted in the_danWard |
direction as shown in Fig. 13, and the clamp lever

5 342 is turnably biésed by the-reéilient force of the
tension coil spring 344 in such a mannér as to allow
the tape-shaped package guide groove 332 of the
tape-shaped package introduction block 328 to be
parted away from the clamp pawl 340. As a result, a

10 gap wide enough to allow the tape-—shaped package 112
to pass between the clamp pawl 340 and the tape-
shaped package guide groove 332 is formed '
therebetween. On the contrary, in the case that the
fore end part of the tape-shaped package 112 is

15 delivered to the reel 116, the piston rod 348 of the
air cylinder 350 is'expénded from the state shown in
Fig. 13 in the upward direction, causing the clamp
lever 342 to be turnably biased so as to allow the
tape-shaped package ggide groove 332 of the tape-

20 shaped package introduction block 328 to come in
contact with the clamp pawl 340, whereby the fore
end part of the tape-shaped package 112 received in
the tape-shaped package introduction block 328 is
thrusted against the tape-shaped package guide

25 groove 332, resulting in tﬁe fore end part of the
tape-shaped package 112 being firmly seized by the

clamp pawl 340 in the tape-shaped package
‘ . R
introduction block 328.

et Has Been Replaced
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section arrangéd'f:of t hegape Wi ndi ng appar at us; . @etﬂassea\Rﬁi‘%ﬁ‘bnm

Fig

represented by an arrow shaped mark of 8 in Fig. 7;
per specti ve V|em10f a gui de nenber arranged for the tape mnndlng

_ IT
view of “the pin roller ‘sgction taken along line 7 -
8'is a fragmentary enlarged sectional view of ‘the p|n

appar at us;

10

15

20

25

On the othe=: -~:~+ :3 .3 apparent from Fig. 13

' and Fig. 16 whizn shows by way of enlarged-sectionai'

- view structure 2f the tape-shaped package guide arm

330, the tape-shaped package guide arm 330 is

- turnably supported to turn about a pivotal pin 354

which is inserted through an arm support plate 352

integrated with the slider 324. To assure that the

‘tape-shaped package 112 is reliably brought in

contact with the tape-shaped package guide groove
356 as the former slidably moves along the iatter, a
leaf spring 358 is fastened to the upper surface of
the tape-ehaped package guide arm 330 by tightening
a screw 360 in order to apply a certain intensity of
resilient force of the leaf spring 358 to the tape-
shaped package 112 from above. In addition, a
compression coil spring 362 is aisposed between the

tape-shaped package guide arm 330 and the slider 324

"to normally bias the package guide arm 330 in such a

manner as to allow the latter to turn about the
pivotal pin 354 in the clockwise direction as seen
in Fig. 13.

The fundamental structure of a carrier tape
cutting unit 136 located between the tape-shaped
package cutting unit 132 and the reel driving shaft
114 to form a leader portion 122 by cutting only the
carrier tape 134 of the tape shaped package 112 is
substantlally coincident with that of the tape-

shaped package cutting unit 132, and the carrier



‘f'fT5—d16‘Tg_;;:;;:;;;;;:;;;;;:QTeM/of a plnch roller. section arranged for :
‘the tape windin r at Iced Fig. 11 is a sectloan’V|em/of the pinch -
-r-ol | er secﬂhﬁ ‘ne 11 - 11 in Fig. .10;- - Fig. 12 is an -
enl arged secti tape--_shaped package cutting unit arranged
for the tape S o S '
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i3 cperatedgﬁ ractly aftét'the
tape?shaped package cutting unit 132 is operated.
Specifically, as shown in Fig; 15, a knife
driving air cylinder 364 is attached to the front
5 surface of the upper caSLng 110 with the aid of a
bracket 366 with an upward attitude, and the upper
end of a piston rod 368 extending through the knife
driving air cylinder 364 is slidably held by é'rod
guide 370 secured to the upper casing 110 while
10 extending through the rod guide 370. A cutter
holder 372 is secured to the upper end of the piston
rod 368, and a cutter knife 374 is firmly attached
to the cutter holder 372 in order to cut the carrier
tape 134 of the tape-shaped package 112 therewith.
15 A plate-shaped knife receiver 376 projected outside
of the upper casing 110 from the rear side of the
latter is located directly above the cutter knife
374, and it is slidably held by a knife receiver
holder 378 fastened to rear surface of the upper
20 casing 110 to slidably move in the normal direction
relative to the upper casing 110 (i.e., in the
rightward/leftward direction as seen in'Fig. 15). A
holder driving cylinder 382 is secured to the knife
receiver holder 378 via a bracket 380, and the
25 foremost end of a piéton rod 384 of the_holder
driving cylinder 382 is operatively connected to the
left-hand end of the knife receiver holder 378 via a

connecting member 386. The piston rod 368 of the



- Wi ndi ng appar at us; g 13 i s an enl arged rear E‘%h&gt SRS Re |§ ped
package forenost end gu d ﬁ

ng unit arranged for the tap atus -
as-seen fromthe I l | ll
- 48 -
aclder driving air zvliandsz 364 is 2xpanded before
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the piston rod 368 of .the knife driving air cylinder
364 is raised up, causing the fore end part of the
knife receiver 376 to be projected between the
carrier tape 134 and the cover tape ‘154 both of
which are not still fuséd to each other, in order to
receive the thrusting forcé of the cutter knife 374

therewiﬁh.

On the other hand, a tape sucking plate 642

.having a L-shaped sectional contour is fastened to

the upper casing 110 by tightening screws in order
to take up the cover tape 154 after the latter is
cut by actuating the tape-shaped package cutting
unit 132, and a suction tube 644 is disposed on the
rear surface of the tape sucking plate 642 facing to
the cover tape 154 of the tape-shaped package 112
while making communication with a suction pump (not
shown). Thus, when the suction pump is driven
before the tape-shaped package cutting unit 132 is
actuated, the cover tape 154 is sucked up to reach
the lower surface of the tape sucking plate 642,
causing only the carrier tape 134 to be downwardly
suspended from the tape sucking plate 642 due to its
own dead weight. As a result, the carrier tape 134
is separated from the cover tape 154, whereby only
the carrier tape 134 can reliably be cut by the
cutter knife 374 after the knife receiver 376 is

inserted between the carrier tape 134 and the cover



18 - insi
o 14 is a secw
unit. taken al

secti onal V|ew

10

15

20

25

de—of an:upper‘ca5|ng of ‘the tape winding ar at.us;

0 I i ape- shaped package faoremodt end guidihg
(§§E éﬁé@ﬁ %ﬁkln Fig. 13; Fig. 15 is an enl arged
|Hl tape cuttlng unlt arranged for the tape

__o_l--')..

CLape 154. The sucnisn zump 13 Ionti aucusly driven

directly before the leader portion 122_of the tape—
shaped package 112 is completely wound around the.
reel 116. | |

To damp the shock caused when the carrier 134 is
cut by the cutter knife 374, a damper ring 388
having a U-shaped sectional contour and molded of an
elastic material euch as a rubber or the like is
attached to the lower end of the piston rod 368 of
the knife driving air cylinder 364 to collide

against the lower surface of the bracket 366. The

carrier tape cutting unit 136 is actuated subsequent

to the cutting operation achieved for the tape-
shaped package 112 by actuating the tape-shaped
package cutting unit 132. For this reason, the reel
driving shaft 114 should temporarily be held in the
stopped state between the time when the tape-shaped
package cutting unit 132 starts to be actuated and
the time when the carrier tape cutting unit 136
concludes to be actuated.

The structure of the carrier tape cutting unit
136 should not be limited only to that employed in
this embodiment but any other type of hitherto known
structure may be employed for the carrier tape
cutting unit 136. | |

Fig. 17 shows by way of sectional view the
structure of a reel attaching/detaching unit 140

constructed in accordance with this embodiment.

Fig.",
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wi ndi ng apparatus _ g. 16°is an enlarged sectlonal i ew of a tape-
- shaped package gui di ng &E}1sect|on arranged for the taﬂé*shaped package
foremost end guiding unit shown in Fig. 13; - Fi-g. 17 is an enlarged
sectional view of a reel driving shaft section arranged for the tape

Wi ndi ng appar at us; _ : 50 ' :

Specifizalls, 3 5::::-ma.33C hafi:g_a 1eav¢
-thlckness is immovably neld 1n31de of the upper
casing 110 with the aid of a plurallty of support
‘columns 392 while extending in parallel with the:

S | upper casing 110. A cylindrical driving shaft
holder 394 is immovably secured to the central part
of the subframe 390, and a hollow shaft 396
extending through the driving shaft holder 394 is
rotatably held in the driving shaft holder 394 with

10 the aid of a pair of bearings 398. A compressed air
supply source (not shown) is communicated with the
left-hand end of the hollow shaft 396 via a rotary
joint 400, and a reel chuck shifﬁ valve 406
communicated with a compressed air supply path 402

15 in the hollow shaft 396 via an air piping 404 as
well as a reel driving shaft expahding/contracting
unit 410 including a reel driviné shaft 114 adapted
to fitted into a reel hole 408 formed through thé
central part of the hub core 118 of the reel 116 are

20 connected to the right-hand end of the hollow shaft
396.

In this embodiment, ﬁhe reel driving shaft
expanding/contracting unit 410 includes a reel
driving shaft 114 having a split structure composed

25 of three split segments so as to allow the outer’
diameter thereof to be reduced by the resilient .
force of spring means (not shown) and a pldrality of

engagement pins 414 adapted to be engaged with a
/ .

ot Has Been Replaced’

"



. Fiig.. 18 is an enlarged fropty view of a reel indexing unit arranged for the
t ape’ wi ndi ng. appar at us; Fig. 19 is a plan view of th eel indexing
~unit shown in Fig. 18; - - Fig. 20 is an enlarged front wew of anend
seal feeding unit arranged for the tape wi nding apparatus; Fig. 21 is
a sectional view of a driving . o o : o

sh%fting valve 406, the three split Segments of the
.5 regl driving shaft 114 are radially displaced in
su?h.a manner that the outer diameter of the reel
driving shaft 114 is enlarged against the resilient
f?rce of spring means. When the enlarged outer
. dlam?ter of the reel driving shaft 114 collides with
the inner Peripheral surface of the reel hole 408,
the reel 116 is firmly held on the reel driving
Shaft 114 while building an integrai Structure with
t?e latter. oOn the contrary, when the compressed
N :::;1:1;h:8reel_driving shaft expanding/coﬁtracting
exhaus;ed to the outside by actuating
the reel chuck shifting valve 406, the threé split
Ségments of the reel driving shaft 114 are equally
- radially displaced in the inward direction until the
outer diameter of the reel driving shaft 114 is
20 reduced to such an extent that the reellllG can be
detached from the reel.driving shaft 114. Each of
the engagement pins 414 is normally biased by the
resilient force of a compression coil spfing.415 m
received therein in sSuch a manner as not to allow it
25 to be Projected from the outer end sﬁrface of the
reel driving shaft 114. With such construction, when
the position of each engagement Pin 414 does not

Coincij i -
Cide with tha; of each engagement groove 412 in

Thi eet Has Been Replaced™

il
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‘mechani sm for the end's I-féedfng:unit'shomn in F|g 2%;
devel oped state of the &S

'vi ng mechani sm F|g 20 |em1.'i
oT' a tape retaini ng S , . 19 - T “““\“‘“
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the reel hole 408, =ha Ssremost and oI 2
engagement pln 414 lS ret racted inside of the réel
driving shaft 114 (i.e., in the leftward direction
as seen in Fig. 17) by the resilient force of the
compreséion'coil spring 415.

In this embodiment, the reel chuck shifting
valve 406 is actuated to stop the feeding of
compressed air to the reel driving shaft
expanding/contracting unit 410 only when the reel
116 is displaced between the reel driving shaft 114
and a reel receiving/delivering shaft 416 to be
described later (see.Fig. 23) so that it is received
from and delivered to the reel receiving/delivering
shaft 416. Otherwise, the reel chuck shifting valve
406 is actuated to feed compressed air to the reel
driving shaft expanding/contracting unit 410. As
will be described later, since the reel
recéiving/delivering shaft 416 is dimensioned to
have an outer diameter substantially equal to that_
of the reel driving shaft 114 in the contracted
state, when the reel driving shaft 114 is correctly
located opposite to the reel receiving/delivering
shaft 416 as seen in the axial direction, receiving
of the reel 116 from the reel receiving/delivering
shaft 416 and delivering of the former from the
latter can be achieved between the reel driving
shaft 114 and the reel receiving/delivering shaft

416 without an occurrence of any particular problem



-
roller section for the end seal feedlng urni t shomn in Fig

. - Baﬁwammaﬁ
is an enlarged sectional” view of a reel attaching/deta

wi ndi ng apparatus; = . .. Fig. 24 is an expl oﬁwmm“m
‘reel feeding/discharging unit arranged for the tape w ndi

Fig. 25 is a sectional view of the.reel feeding/

for the tape
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icrespective of some dcwnwasd positionai offset of
the center.axis-of“the reel hole 408 of the.réel'll6
relative to the center axis of the reel drivihg
shaft 114 and the reel receiving/delivering shaft
416. |

A speed reducing unit 420 is mounted on the

subframe 390 via a bracket 418. A driving gear 424

is firmly fitted onto an output shaft 422 of the

speed reducing unit 420 and a follower gear 426 is
firmly fitted onto the left-hand end part of the
hollow shaft 396 so that an endless toothed belt 428
is spanned between both the gears 424 and 426 while
extending around them. Thus, as a reel driving
stepping motor 430 assembled with the speed reducing
unit 420 is rotationally driven, the hollow shaft
396 is rotated at a reduced speed together with the
reel chuck shifting wvalve 406 and the ;eel driving
shaft expanding/contracting unit 410 via the speed
ieducing unit 420 and the endless toothed belt 428.
In response to detection signals outputted from
the slider position detecting sensors 170, 172, 174

and 176, the rotary encoder 188 and an insert slot

detecting sensor 452 to be described later, the

rotational speed of the reel driving shaft 114 can
arbitrarily be changed in conformity with a command
issued from a controlling unit (not shown).
Basically, the reel driving shaft 114 is rotated at

a low speed not only when the tape-shaped package



- dlscharglng uni T taken along [Tne 25 - 25°in Fig. 24; Fig. 26 s a.
sectional view gigshgagaggbeﬁgephd@g/ di schargi ng unit t@n along line 26 -

26 in Fig. 24; a front view of a tape w nding- apparatus
- constructed in. ach
based on a P

another enbodlnent of t he present I nvention.

- 33 -

nd :ctund the f2el 1156 Dbut also
directly before completiOn of the winding operation,
and it is rotated at a high speed for a period of
time other than the foregoing ones, but rotation of
5 the reel driving shaft 114 is stopped at the time of
exchanging the reel 116 with another one.
To assure that the reel 116 is detached from the
reel driving shaft 114 after the tape-shaped package
112 is completely wound around the reel 116, an
10 annular reel thrusting plate.432 is arranged in such
a manner as to surround the reel driving shaft 114
therewith, and the foremost ends of a plurality of
guide rods 436 slidably inserted through rod guide
bushes 434 attached to the upper casing 110 are
15 fixedly secured to the rear surface of the annular.
. reel thrustiqg plate 432. The left-hand ends of the
- guide rods 436 are fixedly secured to an annular
connection plate 438 which surrounds the right-hand
end part.of the hollow shaft 396 therewith, and a
20 piston rod 444 of a reelldischarging air cylinder
442 mounted on the subframe 390 via a bracket 440 is
operatively conneceed to the annular connection
plate 438 via a flexible joint 446.
When the piston rod 444 of the reel discharging
25 air cylinder 442 is expanded, the reel thrusting
plate 432 located at the retracted position shown in
Fig. 17 is displaced in the forward direction to

reach a position represented by phantom lines shown
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second aspect of the latter in association with a. fourth aspect of t cegt
sane; Fig. 28 is anfe®M arged front view of -an uppqmm
. wi*ndi ng apparatus shown in Fig. 27; Fig: 29 is-an e |eW
~of a tape cutting unit arranged for the t ape w ndi ng ap F|g
30is a side view of the tape cutting unit as seen fromt r|g and side
in Fig. 29; . .= 355 -
-0 Zhe drawing, whazaty <he z2el Llo fiztted onto -he

reel driving shaft 114 is thrusted toward the reel
receiving/delivering shaft 4156 which is located
opposite to the reel driving shaft 114 as seen in
5 the axial direction. |
| It should be noted thaﬁ the structuré of the
rgel attaching/detaching unit 140 should not be
limited only to that in the aforementioned
embodiment but any other type of hitherto known
10 structure may be employed for the reel
attaching/detaching unit 140.

To assure that the foremost end of the tape-
shaped package 112 delivered from the tape-shaped
package foremost end guiding unit 130 is

15 automatically engaged with a tape insert slot 120
formed through a hub core 118 of an empty reel 116
fitted onto the reel driving shaft 114, a reel
indexing unit 142 serves to stop the tape insert
slot 120 at a predetermined position at all times.

20 Fig. 1 and Fig. 18 show the structure of the
foregoing reel indexing unit 142, réspectively.

Specifically, an expansible/contractible air
cylinder 450 including_a piston rod 448 adapted to
expand towa:d and contract away from the hub core

25 118 is arranged at the lower end part of the upper
casing 110. A reflection type insert slot detecting
sensor 452 is disposed at the Fforemost end of the

Piston rod 448 of the air cylinder 450 via a sensor

by o8 e R S



Fig. 31 is a plan view of_a tape-shaped package

'-20- forenost end gui @ uni t airanged for the tape Sheet Has Been Replaced
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Sracket 424 1 zrder =T detact o2 I The t3ape

insert slots 120 formed through the hub ‘core 118 of
the reel 116 by using an optical fiber. To aésuré |
that the sensor bracket 454'is smoothly displaced-in
the reel 16 in the forward direction to reach a
detecting position represented by phantom lines in
Fig. 18 while it is not adversely affected by any
warpage of both the flange portions 456 of the reel
116, the sensor bracket 454 is tapered as shown in
Fig. 19 that is a plan view of the sensor bracket
454.- In addition, to assure that the tape-shaped
package 112 is reliébly brought in the interior of
the reel 116 by forcibly expanding both the flange
portions 456 of the reel 116 in the outward
direction, an enlarged portion 458 having an
increased width is fastened to the rear end part of
the sensor bracket 454 (on the left-hand side as
seen in Fig. 19);

When one of the tape insert slots 120 is indexed
to a predetermined position on the hub core 118 of
the reel 116 fitted onto the reel driving shaft 114,
the piston rod 448 of the air cylinder 450 is

- expanded from the standby position as shown in Fig.

18, causing the sensor bracket 454 to be displaced
in the space defined between both the flange
portions 456 of the reel 116 in the forward
direction to reach a detecting position located

opposite to the hub core 118 of the reel 116. At



wi ndi ng ‘apparatus;’ - Fig. 32is a front view of. a drivimg mechani sm for

~the tape-shaped package/Mprenost end guiding unit sh W ShBetftiog Bedd Replaced

Fig. 33 is a sectional view of the driving. nechanlsn1ta 33 -
33 in Fig. 32 Fig. 34 is a sectional view of the d “““
taken along line 34 - 34 in Figf 32;

.3 withcut
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“his time, the zeal
- any rotation thereof. Su:sequently; the reel
driving stepping motor 430 is rotatibnally driven at
a low speed. When the insert slot detecting sensor
S 452 detects 6ne of tape insert slots 120 fofmed
through the hub core 118 of the reel 116 while the
foregoing state is maintained, a detection signal is
ocoutputted to a controlling unit (not shown) for the
reel driving stepping motor 430. 1In response to the
10 detection signal, the reel driving shaft 114 is
rotated by a predetermined angle with the aid of the
controlling unit, and thereafter, the rotation of
the reel driving shaft 114 is stopped, whereby the
tape insert slot 120 on the hub cofellls is located
15 at the position facing to the foremost end of the
tape-shaped package 112 conveyéd from the tape-
shaped package foremost end guiding unit 130.
In this embodiment, the insert slot detecting
sensor 452 is employed for the reel indexing unit
20 142 as means for detecting the position of each tape
insert slot 120 formed through the hub core 118 of
the reel 116. It of course is obvious that any
other type of hitherto known sensor such as a
supersonic sensor, a contact sensor or the like may
25 Dbe substituted for the insert slot detecting sensor
452,
Fig. 20 schematically shows by way of

illustrative view the structure of an end seal



'Flg 35 is ‘an enlarged ¢t10nal vfew of a reel- driving shaft sectlon :
arranged for the tape m?gh

vi ew of ‘a reel fitted onto the reel dr|V|ng shaft, show
structure of the reel; - Fig. 37 is an enlarged front
" . - 58 -

Zeeding uniz 138 for Ismnecting an 2nd seal 124 to
the terminal end of.the"leéder portion 122,.and.Fig.
21 shows by way of sectional view”the'Structure of
the end seal feeding unit 138 in the developed

S state. |

Specifically, an end seal feeding reel 464 is

detachably and rotatably mounted on a reel mounting
bracket 462 projected outside of the right-hand side
surface of the upper casing 110, and a release liner

10 466 having a plurality of ribbon-shaped end seals
124 adhesively attached thereto in the equally
spaced relationship as seen in the longitudinal
direction of the release liner 466 is wound around
the end seal feeding reel 464. A release liner

15 winding shaft 472 is rotatably supported by the
upper casing 110 and an inner frame 468 arranged
inside of the upper casing 110 with the aid of a
pair of bearing bushes 470 while extending through
the upper casing 110 and the inner frame 468, and a

20 release liner winding'reel 474 having a single
- flange structure is detachably fitted onto the fore
end part of the release liner winding shaft 472 by
tightening a screw 476. _

A wedge-shaped peeling plate 478 is firmly

25 secured to the upper casing 110 at the position
above the tape-shaped package guidihg arm 330
disposed at the tape-shaped package guiding stop

position of the tape-shaped package foremost end

ing apparatus; Fig. 36TH|§smma@$aﬂ€Rbpfacmt ;



retalnlng rol | er sectlonraifanged for t'he tape mnndlng aratus; and
Firg. 38 is a sectional of the tape retaining rolle ection taken

along line 38 -.38in Fig. 37. : The present |nvent|on wi b1" now be
described in detail herelnafter mnth reference to the
_ _ - Dsg -
Fuiding unlt 1I% in order to seel tihe ISce 2nd part

)]

of ‘an end seal 124 from the release liner 466, and a
pair of retaining rollers 480 and'482 are rotatably
fitted onto roller shafts 484 and 486 projected

'S outside of the upper casing 110 on the left-hand
side of the peeling plate 478. As the release liner
tape 466 is unwound from the end seal feeding reel
464, it is delivered to the release l1ner winding
reel 474 via the first retaining roller 480, the

10 peeling plate 478 and the second retaining roller
482. At this time, one of end seals 124 is peeled
off from the release liner 466 due to a lerge'
magnitude of direction change induced by the peeling
plate 478, resulting in the end seal 124 being

15 projected away from the foremost end of the peeling
plate 478.

A pair of tape seizing rollers 488 and 490 for
holding the release liner 466 in the clamped state
and an end seal sensor 492 for detecting whether an

20 end seal 124 is adhesively attached to the release
liner 466 or not are disposed between the end seal
feeding reel 464 and the first retaining roller 480
at the positions located in the order as seen from
the end seal feeding ieel 464 side, and the tape

25 seizing rollers 488 and 490 are rotatably fitted
onto roller shafts 494 and 496 projected outside of
the upper casing 110. 1In addition, a pair of pinch

-rollers 498 and 500 for holding the release liner
- _

i
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aCcdhpanyfﬁg drawings whih illustrate preferred. enbdd”gjnté“tHéFeofi

~ Fi.rst, a tape wi nding appdratus constructed .in_ -accordaric
enbodi nrent of the present ' ' ST

‘Wi th an

50 -

L}A

456 in <he :zlamsad <2 are disposed between the

[ ¢7]
1)

- second retaining rolier 482 and the release liner

winding shaft 472. One of the pair of pinch rollers.

- 498 and 500, i.e., the driving pinch roller 498 is

10-

15

20

25

firmly fitted onto the fore end part of a pinch
roller driving shaft 504 rotatably supported by the
upper casing 110 and the inner frame 468 with the
aid of a pair of bearing bushes 502, while the other
one of the pair of pinch rollers 498 and 500, i.e.,
the idling pinch roller 500 is rotatably fitted onto
a roller supporting shaft 512 firmly secured to the
outer end part of a turn lever 510 which is turnably
supported by a turn shaft 508 which in turn is
turnably held in a bearing bush 506 fixedly secured
to the upper casing 110. Additionally, spring means
(not shown) is di5posed on the turn shaft 508 for
the purpose of normally biasing the idling pinch
roller 500 toward the driving pinch roller 498 side
by the resilient force of the spring means.

A release liner driving motor 516 including a
speed reducing unit 518 is.mounted on a bracket 514
fastened to the upper casing 110 by tightening
screws. An endless tooted belt 526 is spanned
between a driving gear 522 firmly fittéd onto an
output shaft 520 of the speed reducing unit 518 and
a follower gear 524 firmly fitted-dntb the pinch
roller driving shaft 504 while extending around both

the gears 522 and 524, and moreover, an endless

heet Has Been Replaced
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- pulley 528 firmly fitted onto the rear end part of

the release liner winding shaft 472 and a pulley 530
firmly fitted onto the rear end part of the pinch.
roller driving shaft 504 while extending around both
the pulleys 528 and 530.

The release liner driving motor 516 is
intermittently rotated every time a leader portion
122 is formed by actuating the carrier tape cutting
unit 136. Specifically, the release liner driving
motor 516 starts to be rotated at a low_speed in
synchronization with the rotation of the reel
driving stepping motor 430 directly after. completion
of the cutting operation performed for cutting the
carrier tape 134 by actuating the carrier tape
cutting unit 136, in order to convey the release
liner 466 at a speed corresponding to the conveying
speed of the leader portion 122, whereby the
foremost end of the end seal 124 is adhesively

connected to the rear end part of the leader portion

. 122 by utilizing the adhesive power of the end seal

124. wWhen it is detected that the release liner 466
is wound around the release liner winding reel 474
by a predetermined lehgth, the release liner dri#inq
motor 516 stops its rotation.

As shown in Fig. 20, Fig. 21 and Fig. 22 that is

'a sectional view of an end seal retaining roller 540

taken along line 22 - 22 in Fig. 20, a bearing bush
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- front view the contour of the whol e structure of the t ape mnndln hus
and Fig. 2 which shows y . of side viewthe contoﬂ‘hl5($het |ng
- apparatus as seen fromthe right- hand side in Fig.

appar.atus includes a l-ower casing 106 which is nDunted ace_
104 with the aid of four expansible/contractible feet 2 each having a -
caster 100 attached thereto, and a control ;panel 108 and an upper casing
110 are

225 1s Zaszaned 2 =he upper casing L1 at the

position above the reel driving shaft_114 by
tightening screws in order to retetably support'a
tape retainer shaft 534 which extehds through the

S upper casing 110 and the bearing bush 536, and the
tape retaining roller 540 adapted to be brought in
the hollow space defined between both the flange
portions 456 of the reel 116 firmly fitted onte the
reel driving shaft 114 is rotatably held at the

10 foremost end of a turn lever 538 of which base end
part is fitted onto the foremost end of the tape
retaining shaft 534. The tape retaininé roller 540
is turned about the tape retaining shaft 534 by its
own dead weight in the clockwise direction as seen

15 in Fig. 20. With this construction, as the tape-

' shaped package 112 is wound around the reel 116, the
outer periphery of the tape-shaped package 112 is
depressed toward the hub core 118 side by the dead
weight of the tape retaining roller 540 in order to

20 assure that there does not arise a malfunction that
the end seal 124 is incorrectly connected to the
tape-shaped package 112. A relief lever 542 is
firmly fitted onto the inne:most end of the tape
retaining shaft 534, and a retaining roller relief

25 cylinder 544 is immovably held inside of the upper
casing 110 while facing to the upper end of the
relief lever 542. As a piston rod 546 of the

retaining roller relief cylinder 544 is expanded,



~arranged on t he-'_ | oWer, cas{ng 106.- A start switch, a f e'él’Wésqiben‘R% eas
kinds of alarmlanps, a display wunit and a counter (ea & lmIMEnot )
perly :

~shown in the drawi ngs) are arranged on the-control pan
45 thrusts the

operating the tape winding apparatus. Wth this constr

‘Wi, ndi ng apparatus can autonatlcally be - operated by - actuatlng t hese
switches with an operator's hand |n or der “fo assure

L Y = -~ -
~ne foramesT =2

wuh

nd 2% =ne oiston rzd
relief lever 542. As a result,'the tape reﬁaininga
roller 540 is turnably displaced together with the
turn lever 538 adapted to turn abqut’the tape“

S retainer shaft 534. In such manner, the reel 116
can be attached to or detached from the reel driving
shaft 114. o

It should be noted that the structure of the end
seal feeding unit 138 should not be limited only to
10 the aforementioned one but any other type of
hitherto known structure may be employed for the end
seal feeding unit 138.
Fig. 23 shows by way of sectional view the
structure of a reel receiving/delivering unit 144
15 which serves to feed an empty reel 16 to the reel
driving shaft 114, and moreover, receives the reel
116 having the tape-shaped package 112 wound
therearound from the reel driving shaft 114.
Specifically, a swing arm 550 is turnably
20 mounted on a horizontally extending pivotal shaft
548 at a right angle relative to the reel driving
shaft 114, and the pivotal shaft 548 is located
above the upper end surface of the lower casing 106.
The upper end of an arm turning air cylinder 554 is
25 pivotally connected to.the right-hand end of the
swing arm 550, while the lower end of the same is
pivotally connected to a bracket 552 fastened to the

inner wall surface of the lower casing 106 at the
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reel 116 is fltted ont-o tHe reel driving
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: = ¢ the latter. When the arm turning

- 534 -

air cylinder 554 is actuated, the swing arm 550
selectively assumes a standby position, i.e., a
horizontal attitude as represented by solid lines in
Fig. 23. Otherwise, it assume a vertical attitude,
i.e., a reel receiving/delivéring position as
represented by phantcm lines in the drawing.

A fitting shaft driving air cylinder 556
including a reel receiving/delivering shaft 416
adapted to be fitted into a reel hole 408 formed
through the central part of the reel 116 is fixedly
secuied to the left-hand end part of the swing arm
550 with an upward attitude, and the reel
receiving/delivering shaft 416 is dimensioned to
have an outer diameter substantially equal to that
of the reel driving shaft 114 which is held in the
state that no compressed air is fed to the reel
driving shaft enlarging/contracting unit 410. 1In
addition, a receiving ring driving air cylinder 558
is firmly disposed rightward of the fitting shaft
driving air cylinder 558 with an upward attitude
while extending in parallel with the fitting shaft
driving air cylinder 556. While the swing arm 550
is held in the standby state, a reel receiving ring
566 of which upper end surface is held in the
horizontal state with the aid of a receiving ring
bracket:564 is firmly connected to é piston rod 562

of the receiving ring driving air cylinder S558.
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22 -+ . 120 (see Fig. 18) formed through a hub core 118 of the enpty reel

116 is then indexed to predet erm ned posi tion. |axm -
f.orenpst end of the tape-shaped package 112 is |nsert ml‘ -

insert slot 120 formed through the hub core
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Ahile the Zi:zzing shaf:'e_iv ng air Cj;lnder 556 lS
held in the expanded state, the fore end part of the
reel receiving/delivering shaft 416 is projected
outside of the central part of the reel receiving
ring 566 as represented by phantom lines in Fig. 23
sSO that it extends through the reel hole 408. On
the contrary, while the fitting shaft driving air
cylinder 556 is held in the retracted, the reel -
receiving/delivering shaft 416 is lowered below the
reel receiving ring 566 as shown in the drahing.
When the piston rod 562 of the receiving ring
driving air cylinder 558 is expanded from the state
that the reel driving shaft 114 is linearly aligned
with the reel receiving/delivering shaft 416, the
reel 16 held on the reel receiving/delivering shaft
416 is drawn out of the latter, and thereafter, it
is thrusted toward reel driving shaft 114 side.

In this embodiment, the pivotal shaft 548 for
the swing arm 550 of the reel receiving/deliﬁering
unit 144 is laid with a horizontal attitude so that
the swing arm 550 is caused to turn about the
pivotal shaft 548 by an angle of ninety degreee.
However, the preseht invention should.not be limited
only to this embodiment. It of course is obvious
that other type of structure rather than the
foregoing one and any typelof driving means for:
turnably driving the swing arm 550 may be employed

for the reel receiving/delivering unit 144 depending

. ns i

e



- 118 of the enpty reel 116, and-the tape-shaped packagegll? is-then wound
around the reel 116 by ‘predeterm ned | ength by. rotafjﬁ

reel driving shaft 114. conpl etion of the wnding operation, a |eader
portion 122 (see Fig. 3) is.formed on the termnal end of the tape-shaped
- package 112, and after an end seal 124 is adhesively . connected to the
t er-m-nal end of the |eader portion - 56 -

2n the layout 2f 2 reel :eedinqidischa:qiné unit 146
to be described later. |
'In.this embodimént, the pass line of the tape-

shaped package 112 is downwardly inclined at a

S certain angle relative fo the horizontal plane in
order to reduce a floor area required for mounting
the tape winding apparatus, and moreover, a measure
is takén such that the taping machine can
continuously be operated without any reduction of an

10 operation rate thereof by determining a
raising/lowering stroke of the slider 164 of the
dancer unit 148 to assume a large value. |

Next, Fig. 24 shows by way of plan view the

structure of a reel feeding/discharging unit 146

15 which serves to feed an empty reel 116 to the reel '
receiving/delivering uhit 144, and moreover,-receive
a reel 116 having a tape-shaped package 112 wound
therearound from the reel rece;ving/delivering unit
144, Fig. 25 shows by way of sectional view the

20 structure of the reel feeding/discharging unit 146
taken along line 25 - 25 in Fig. 24, and Fig. 26
likewise shows by way of sectional view the
structure the reel feeding/discharging unit 146
taken along line 26 - 26'in Fig. 24. |

25 Specifically, an empty reel storage station 568
is arranged on the lower casing 106 on the left-hand
side of the reel receiving/delivering unit 144 held

in the standby state in order to storably hold a

.
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nally driving the =~



~ 122, the reel 116 is detached fromthe reel‘dfi&ingf shaft 114, and

thereafter, a next wn g operation is perfornmed agaigf™fromthe o
begi nni ng. Inthid nmbodi nent, to assure that a serfes of operations

as mentioned above are autonatlcally repeated, a pair of pinch rollers 126
and 128 for feeding the forenpbst end of the tape- shaped_package

"b_-',"’

-

Sliralizy of empty reels 116 in ﬁhe oVerlapped
state, and spacers 570 fastened to-the lower casing
106 by tightening screws while pfojecting upward of
the lower casing lOG'and two fore and rear support

5 columns 574 each standing upright from the
corresponding spacer 570 via a bracket 572 are
mounted on the empty reel storage station 568. A
plurality of empty reels 116 are placed one above
another in the overlapped state in the hollow space

10 defined by the four support columns 574, and one of
the empty reels 116, i.e., the lowermost reel 116 is
placed on the upper surface of the lower casing 106.

In addition, a recovered reel storage station

576 is arfanged rightward of the lower casing 106 on

15 the opposite side to'the empty. reel storage station
568 while the reel recéiving/delivering unit 144
located in the standby position is interposed
therebetween. A stocker housing 578 is integrated
with the lower casing 106 while surrounding the

20 recovered reel storage station 576 therewith, and a
magazine base 582 is placed on the bottom wall of
the stocker housing 578 in order to detachably place
a reel magazine 580 bn the magazine base 582 in the
correctly located étate. The magazine base 582 1is

25 surrounded by a frame-shaped lifter 584 of which
right-hand end part is integrated with a guide bush
588 adapted to be slidably displaced along an
upright standing guide rod 586 in the stocker

o vemems

en Replaced
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~ 112 toward the reel drfving shaft 114, a tape-shaped >kage forenpst end
guiding unit 130 for ucting 'the.tape-shaped packa 112 di schar ged

- fromthe pair of pinchrollers 126 and 128 to the enpty.reel 116 fitted - °

onto the reel driving shaft 114 while seizing -the forenpst end of the :
t ape- shaped package 112 therewith, a tape-shaped package cutting unit 132
located between the pair of pinch rollers 2% and

acusing 373, Ia addi:ion, a :aisinq/léwering screw
- shaft 592 is rotatably_éupported by uppér and lower
bearihgs 590 in the stocker-housing~578 while
upright standing in parallel with the guide rod 58s,
S and a feed nut 594 fastened to the lifter 584 is
threadably engaged with the raising/lowering screw
592. A follower bevel gear 596 is firmly fitted.
onto the lower end of the raising/ lowering screw
shaft 592 so as to mesh with a driving bevel gear
10 604 firmly fitted onto an output shaft 602 of a
speed reducing unit 600 which is secured to the
lower surface of the stocker housing 578 via a
bracket 598. As a lifter raising/lowering motor 606
integrated with the speed reducing unit 600 is
15 rotationally driven in the normal/reverse direction,
the raising/lowering screw.shaft 592 is'rctated in'
the normal/reverse direction with the result that
the lifter 584 integrated with the feed nut 594
threadably engaged with the raising/lowering shaft
20 592 is raised up and lowered along the guide rod
586.

In this embodiment, the reel maqazinelSSO is
substantially composed of a bottom plate 608 placed
on the magazine base 582 in the correctly located

25 state and a core rod 610 standing upright from the
bottom plate 608 to extend through the reel hole 408
of the reel 116. When a predetermined number of

reels 116 are placed one above another on the base

-

en Replaced

"
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- 23 - 1128 and the’ t'ape- shaped package forenpst end QU|d|ng
cut t he tape shaped pac!ﬁ,e 112 .
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.at2 508 in the sverlapped state whil2 the coie-rod
610 extends throuqh'the respective reels 116,'the'
reel magazine 580.can be -exchanged with a new empty_
reel magazine 580_with an operator's hand. A dog
612 is integrated with the lifter 584 at the right-
hand end of the latter while projecting from the
lifter 584 in order to detect the position of the
lifter 584 in the stock housing 578. An upper
position detecting sensor 614 serves to detect the
upper end of the dog 612, while a lower position
detecting sensor 616 serves to detect fhe lower end
of the dog 612, and both the position detecting
sensors 614 and 616 are fastened to the stocker
housing 578 on the right-hand side of the latter by
tightening screws. To assure that the lifter 584 is
lowered by a distance equal to the width of a reel

116 every time the reel 116 having a tape-shaped

- -package 112 wound therearound is conveyed onto the

reel storage station 576 so that the upper end
surface of the uppermost reel 116 is always flush
with the upper surface of the iower casing 106, a
pair of upper end position detecting sensors 618 are
disposed at the opposing positions with flange
portions 456 of the uppermost end reel 116
interposed therebetween, in order to detect the
pPosition of the uppermost end reel 116 among a
Plurality of reels 116 placed on the recovered reel

Storage station 576 in the overlapped state. In

__‘_________,__—

heet Has Been Replaced
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theremnth a carrier tape cutt1ng unlt 136 for  cuttin

134 of the t ape- shaped

‘cut part of the carrier f'pe 134, an end seal - feedi ngThiaj
connecting an end seal 124 to the terninal end of the'le
a reel attachlng/detachlng unit 140 for attaching the ree

:. driving shaft 114 and ‘detaching the - "0
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tais embodiment, Lo zope with zh2

0O

rcblem that the
width of a reel llGivaries corresponding to
variation of the width of a tape-shaped package 112,
a measure is taken such that the positions of tﬁe
upper -end position detecting sensors 618 cén
correctively be changed in the vertical direction.
With this construction, when no reel is placed
in the reel magazine 680, in response to a detection
signal outputted from the upper end position sensor
614, the lifter raising/lowering motor 606 is
rotatiohally driven in the normal direction until
the lifter 584 is raised up to reach the position
where the upper surface of the lifter 584 is flush
with the upper surface of the lowef housing 106.
When a reel 116 is conveyed to the tecovered reel'

storage station 576 while. the foregoing state is

‘maintained, in response to a detection signal

outputted from the upper end position detecting

sensor 618, the lifter raising/lowering motor 606 is

. rotationally driven in the reverse direction so that

the lifter 584 is lowered by a distance equal to the
width of the reel 116, causing the core rod 610 of
the reel magazine 580 to be relatively inserted
through the reel hole 408 of the reel 116. Thus, a
pluraiity of reels 116 are placed one above another

in the reel magazine 580 in the o6verlapped state by

repeating the aforementioned steps of operations.

When a predetermined number of reels 116 are placed

g~Qm4p£pgaHH1ﬁ~fap :
ckage 112 to forma | eader portlon 122 W QelQ%d i

22,
eel



“former fromthe latter (see Fig 17);-and a reel chip components unit 142
for i ndexi ng-one of the tape insert sl'ots 120 formed t ugh- t he hub core
18 of the r¢ﬁbs&&ﬁHhsBee Gﬂ%ﬁ@ m ned position are arraffged i.n the upper

caS|ng 110. In eel rece|V|ng/deI|ver|ng unit 144 for
delivering an
" the reel 116 ha

to the reel driving.shaft 114 and receiving
Ine abovo anorner ij':ﬁe':ael magazine 380 in the

ape shaped package“‘ -

overlapped state, the lower posxtlon detectlnq
"sensor 616 is turned on, causing alarmlng means (not
. shown) to be activated so as to promote-an operator
S to exchange the reel magazine 580 with an empty one.
As is apparent from Fig. 24, the empty reel
storage station 568, the reel receiving/delivering
unit 144 held at the standby position and the
recovered reel storage station 576 are-arranged side
10 by side in the equally spaced relationship. To
assure that a lowermost reel 116 among a plurality
of reels 116 placed on the empty reel.storage
station 568 in the overlapped state is thrusted to
the position directly above the reel
15 receiving/delivering unit 144 heéld in the standby
position, a plate-shaped empty reel féeding member
620 is reciprocably displaced between the reel
receiving/delivering unit 144 held at the standby
position and the empty reel storage position 568
20 represented by solid lines in Fig. 24. The empty
reel feeding member 620 includes two opposing pairs
of rollers 622 each of which can roll on the upper
surface of the lower casing 106. In addition, to
assure that a reel 116 having a éape—Shaped package
25 112 wound therearound and placed on the reel
receiving/delivering unit 144 held at the standby
position is conveyed to the recovered reel storage

station 576, a substantially U-shaped cénveying
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112 wound 't herearound fromthe reel driving shaft 114,£see—Frg—~237—aﬁd’é
reel delivering/disch ing unit 146 for-delivering: a 14c8d
recei vi ng/ ivering unit 144 and receivi ng m‘ I ng

- the - reel.

a tape-shaped package 112 wound t herearound fromthe reel

receiving/delivering unit 144 (see Fig. 24) are firmy a
“lower casing 106. Additionally, a daneer2unit 148 for tenporarlly
storably hol di ng the fore end side of

10

15

20

25

Z3ol2 524 i3 reciprcoccabiv displaced petween the |
recovered reel storage station 576 and the reel
receiving/delivering unit 144 held at the standby

position to surround the reel receiving ring 566

therewith. The recovered reel Conveying table 624

includes a pair of rollers (not shown) each of which
can roll on the upper surface of the lower casing
106. The empty reel feeding member 620 and the
recovered reel conveying table 624 are operatively
connected to each other vié a joint bracket 626
bridged therebetween, and a sliding member 630 of a
rodless cylinder 628 fastened to the upper part of
the lower casing 106 is operatively connected to the
joint bracket 626 via a plurality of bolts 632.

In the case that the sliding member 628 of the
rodless cylinder 628 is held at one of stroke ends
thereof, the empty reel feeding member 620 and the
recovered reel conveying table 624 are located at
their standby positions represented by-solid lines
in Fig. 24. 1In the case that the sliding member 630
of the rodless cylinder 628 is held at the other
stroke end thereof, the position of the empty reel
feeding member 620 is shifted to the empty reel
storage station 568, and moreover,'the position of
the recovered reel conveying table 624 is shifted to
the recovered reel storage,statibn 576. Concretely,
the empty reel feeding member 620 held in the

standby state is displaced to the reel



the tape shaped-package~iiz_del|vered fron1the _

24 - - taplng machi ne is.arranged within the rangé._

10

15

20°

25

s Sheet Has Been Repl laéed . o

N Mty II

Z2celiving/delivering unic ;44'*i“e, a “:de end

surface 034 of the empty reel feedlng member 620
collides against the outer peripheral edge of a
lowermost reel 116 held on the empty reel receiving
Storage station 568, causing the lowermost reel 116
to be thrusted to the reel receiving/delivering unit
144 side. At the same time, the recovered reel

conveying table 624 is displaced to the recovered

reel storage station 576 together with the reel 116

Placed on the recovered reel conveying table 624 and
having a tape—shapéd package 112 wound thefearound.

A reel retaining cylinder 638 including a piston
rod 636 adapted to be projected in the forward
direction is disposed on the side end of the upper
casing 110 located directly above the stocker
housing 578, and a reel retainer 640 interposed
between the standby position of the reel
receiving/delivering unit 144 and the recovered reel
storage station 576 and adapted to collide against
the outer periphery of the flange portions 456 of
the reel 116 on the recovered reel conveying table
624 located on the recovered reel storage statioﬂ.
576 is firmly fitted onto the fore end part of the
piston rod 636. To aésure that the reel 116 placed
on the recovered reel éonveying table 624 and having
a4 tape-shaped package 112 wound therearound is

immovably retained on the recovered reel storage

‘station 576 when the recovered reel conveying table



extendi ng betveenm the upper casing 110 and the | ower i'ng 106.- The

t api ng rrachl ggggggnfgyp@é@dum ng a tape-shaped p@&age 112 S

equi pped wi't i nserting mechani sm (not shown) for -
mm %B nduct-or. chip conponents 152 in a series of

successively r
pocket portlon a:carrier tape 134 one by one and a tape

connecti ng nechanlsn1(not shown) for tﬁerﬂarly fusing a cover

624':eﬁ*:ns =3 i3 standbv pesizicn from the
recoveréd reel storagé Station 576 the reel
retainer 640 is nrOJected in the hollow space
between the standby pOSlt’On of the reel

5 rece1v1ng/dellver1ng unit 144 and the recovered reel
storage station 576, whereby the reel 116 on the
recovered reel conveying table 624 can immovably be
retained on the recovered reel storage station 576
when the recovered reel conveying table 624 moves to

10 the reel receiving/delivering unit 144 side.

It should be noted that.the structure of the
reel feeding/discharging unit 146 as described above
should not be limited only to the showﬁ one but.any
other type of hitherto known structure may be

15 employed for the reel feeding/ discharging unit 146.

Next, a tape winding apparatus constructed in
accordance with another embodiment of the present
invention based on a second aspect of the latter
will be described in detail below with reference to

20 Fig. 27 to Fig. 38 wherein a tape-shaped package
having a plurality of semiconductor chip components
:eceived therein is used for the tape winding
apparatus. It should be noted that same structural
components as those described above in the preceding

25 embodiment are represented by same reference
numerals. |

As shown in Fig. 27 that is a front view of the

tape winding apparatus and Fig. 28 that is an



tape 154 to the carrier tape-134-haVingethe'senicondubtur

152 received in the- po¢k§t portions 150 thereof as. pHgg
sehematically illustrates’the structure of the tape

The chi p conponent inserting mechanismis constructed s

seni conductor ~ chi p components 152 are received in the

chip
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asing ¢f the tape

winding-apparatué, an.upper casing'108 having a
control panel.lOS attached to the front éurface_
thereof is arranged on a lower casing 106 which in -
turn is mounted on a floor surface 104 with the aid
of a plurality of casters 100. A start switch, a
stop switch, various kinds of alarm lamps, a display
unit and a counter (each of which is not shown in
the drawings) are arranged on the control panel 108
for properly operating the tape winding apparatus.
With this construction, the tape winding apparatus
can autbmatically be operated by actuating these
switches_ﬁith an operator's hand in order to assure
that a tape-shaped package 112 (see Fig. 3) fed from
a taping machine (not shown) is successively wound
around an empty reel 116 fitted onto a reel driving
shaft 114.

First, the empty reel 116 is fitted onto the
reel driving shaft 114 and one of tape insert slots
120 formed through a hub core.118 (see Fig. 36) of
the empty reel 116 is then indexed to a
predetermined position. Subsequentiy, the foremost
end of the tape-shaped package 112 is inserted into
one of the tape insert slots 120 formed through the
hub core 118 of the empty reel 116, and the tape-
shaped package 112 is then wound around the reel 116
by a predetermined length by rotationally driving

the reel driving shaft 114. On completion'of the

L,ﬂl p corrponents .

s 150
on the carrier tape 134, and after a pf eddt er m ned nunber of sentconductor

e R



conponents 152 are successively received in the pocket portions 150 %d e
pr edet-er m ned nunber-offghpty pocket portions 150 MhieiSheetinas: Fictor
chip conponents received therein are forned on the ca In”
addition, the tape connecting mechanismis constructe cover
tape 154 -is thermally fused to a part of the carrier tape 134 having
seni conduct or' chi p conponents 152 recei ved 4 n-the pocket portions 150
t hereof and a :

winding osperacion, 1 _2ader por-icn L2

i~
'xj :

{see 1g. 3)
is formed at the terminal end of the tape-shaped
package 112, and after an.ehd seal 124 is adhesively.
Connected to the terminal end of the leader pdrtidn

S 122, the reel 116 is detached from the reel driving

| shaft'114, and thereafter, a next winding operation
is performed again from the beginning.

In this embodiment, to assure that a series of
operations as mentioned above are automatically

10 repeated, a pair of pinch rollers 126 and 128 for
feeding the foremost end of the tape-shaped package
112 toward the reel driving shaft 114, a package
fore end part gquiding unit 130 for conducting the
tape-shaped package 112 discharged from the pair of

15 pinch rollers 126 and 128 to the empty reel 116
fitted onto the reel driving shaft 114 while seizing
the foremost end of the tape-shaped package 112
therewith, a tape cutting unit 648 located between
the pair of pinch rollers 126 and 128 and the tape-

20 shaped package foremost end guiding unit 130 to cut
only a carriér tape 134 so as to form a leader
portion 122 or to cut a cover tape 154 together with
a carrier tape 134, an end seal feeding unit 138 for
connecting an end seal 124 to the terminal end of

25 the leader portion 122, and a reel
attaching/detaching unit 140 (see Fig. 35) are
arranged in the upper casing 110. In addition, a

reel receiving/delivering unit 144 (see Fig. 23) for



.25 - part of the cover tape 154 i s used as a | eader _portion 122 by
formng a non- fusi ng part\on the- cover tape 154 V\AthmmSﬁéHHEQBéémi

of the
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Z22ding an amghy 22l 115 12 the rzel driviang sharft

't

114 and receiving the reel 116 having a tape-shaped
package 112 therearound.from thé reel driving éhaft
114 and a reel receiving/dischafging-unit 146 (see
Fig. 24) for feeding an empty reel 116 to the.ieel
receiving/delivering unit 144 and receiving the reel
116 having a tape-shaped package 112 wound
therearoﬁnd from the reel receiving/delivering unit
144 are arranged in the lower casing 106.

Additionally, to temporarily storably hold the fore

end part of the tape-shaped package 112 continuously

fed from the taping machine at the time when the

reel 116 is attached to and detached from the reel

driving shaft 114, a dancer unit 148 is displaceably

arranged in such a manner as to be slidably
displaced between the lower casing 106 and the upper
casing 110.

In this embodiment, .a label adhering unit for
adhesively attaching a label 650 having various
kinds of informations on a type of tape-shaped
package 112, a content of each article received in

the tape-shaped package 112 and other items printed

"thereon to one of flange portions 456 of the reel

116 having the tape-shaped package 112 wound
therearound is dispoéed at the position located
sideward of the tape winding apparatus.

With respect to a taping machine to be

operatively associated with the tape winding

n .



jatter to the eany—peeke%—ﬁerfrons 150. As shown in F|g 1, Fig. 4 .
that is a fragnentary ah- t vi ew of the dancer t 148 ‘and Flg
5tshat -is a sectl ncer unit 148 taken ong line 5 - 5

in Fig. 4, aslid “ wo t.ape guide rollers 160 and 162 '
- ..rotatably held t about their horizontal shafts is :
~slidably fitted onto a QUIde rod 158 supported- by
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iuTiag 31 Tap=-3haped Package li2 as
shown in Fig. 3, the taping machine as described

~above in the preceding embodiment can be used as it

5 "In this embodiment, a dancer unit 148 includes a
slider 164 adapted to be slidably displaced along a
gﬁide rod 158 in the upward/downward direction, and
the tape—shaped package 112 is caused to extend
through the slider 164 in such a manner as to enable

10 a speed of winding of the tape-shaped package 12
around the reel 116 caused by rotation of the reel

“driving shaft 114 to be automatically changed
corresponding to the position of the slider 164 on
the guide rod 158. _

15 Specifically, in the case that the slider 164 is
slidably displaced to the lowermost end of the guide
rod 158, the winding speed of the tape-shaped
package 112 is increased to assume a preset highest
speed, causing the position of the slider 164 to be

20 quickly rased up. On the contrary, in the case that
the slider 164 is slidably displaced to the
uppermost end of the guide rod 158, the winding
speed of the tape-shaped package 112 is reduced to
assume a lowest speed, causing the position of the

25 slider 164 to be quickly lowered. Thus, when it is
required that the slider 164 is held at the
intermediate position of the guide rod 158, the

rotational speed of the reel driving shaft 114 is



a pair of upper and Iomer rod hol ders 156 flxedly ~secured To the side wall
portion of the upper ca g 110 at the .upper end oﬁhlgme{néstwenmmmd as

the side wall portion o the | ower casing 106 at the t he
|after in such a manner as to all-ow the slider 164 t

alsed
up and |owered along the guide rod 158 in the upmard
A pair of pinch rollers 120 ‘and 128 are dlsposed

79 -
correspondiagly - ijustéd.
| rlghtward of a tape-shaped package 1ntroduct10n
pulley 646 rotatabiy mounted cn the upper casing 110
5 at the left-hand end of the latter in order,td
convey the tape-snhaped package 112 toward the reel
driving shaft 114 side. The structure of the pair
of pinch rolleis 126 and 128 is entirely same to
that shown in Fig. 11 that is a sectional view taken
10 along line 11 -~ 11 in Fig. 10. |
In addition, a pin roller 186 is disposed
rightward of the pair of pinch rollers 126 and 128
and the sectional structure of the pin roller 186 is
entirely same to that shown in Fig. 7 and Fig. 8

15 that is an enlarged sectional view of a section

AT

represented by an arrow-shaped mark of 8 in Fig. 7.

ey

Fig. 29 shows by way of sectional view the
‘structure of a tape cutting unit 648 arranged
rightward of the pin roller 186; and moreover, Figqg.
30 shows by way of side view the structure of the
tape cutting unit 648 as seen from the right-hand
side of Fig. 29. '

Specifically, a tape-~-shaped package cutter 652
and a carrier tape cutter 654 are disposed in the
tape cutting unit 648 in the opposing relationship
while a conveyance path for the tape-shaped package
112 is interposed therebetween. The tape-shaped

Package cutter 652 adapted to be actuated in the




_'direction To prevent the slider 164 from being turned t he hori zont al

wdirection, "a slfhigéh n nt. preventive pin 168%hreadably fixed to
the slider 164 i i tu eived in the substantially U shaped groove
of a slider turni eventive nenber. 166 firmy secured to the

- *upper casing 110 and the | ower ca5|ng_1Qﬁ)mb|Ie extending in parallel
W th the guide rod 158 in the spaced

4qwnward deeecteon ,ne-udes a xnife drivi ng air
cylinder 270 of which piston.rod 274 is firmly
equipped with a cutter knife 284 via a.cutter holder
282 so as to cut a cover tape 154 of the'tape—shaped
5 package 112 therewith. ©On the other hand, the | |
carrier tdpe cutter 654 adapted to be actuated in
the upward direction likewise includes a knife
driving air cylinder 364 of which piston rod 368 is
firmly equipped with a cutter knife 374 via a cutter
10 holder 372 so as to cut a carrier tape 134 of the
| tape-shaped package 112 therewith. ,
As 1is best'seen_in Fig. 30, a plate-shaped knife
receiver 286 adapted to be projected in the hollow
space defined between both the cutter knifes 284 and.
15 374.from the rear side of the upper casing 110 is
slidably held by a knife receiver holder 288 fixedly
secured to the rear surface of the upper casing 110
so as to be slidably displaced in the horizontal
direction (i.e., in the leftward/rightward direction
. 20 as seen in Fig. 30) while it is operatively
connected to a cutter receiver driving cylinder (not
shown). Before the piston rod 274 of the knife
driving air cylinder 270 is driven in the downward
direction and the piston rod 368 of the knife
25 driving air cylinder 364 is driven in the upward
direction, a piston rod 294 of a knife receiver
- driving air-cylinder (not shown) is linearly driven

in the forward direction, causinq the fore end patrt
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- 26 % position’detecti ng”Sgnsors 170, 172, 174 a {This Beet Has Been Replaced .
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I n addiinn;-aé.Shomn ih F|g four sl i der

286 =3 e idse:ted 11T a gap

2f the knife receiver
formed between the carrier tape 134 and the cover

tape 154 of thé tape-shaped package 112 by'way of

' steps to be described later, in order to receive the

thrusting force of each of the cutter knives 284 and
374 therewith. Incidentally, the carrier tape 134
and the cover tape 154 are not still fused to each
other at this time. :

A tape projecting cylinder 656 adapted to be
actuated in the upward direction is disposed
rightward of-the carrier tape cutter 654 so as to
enable the knife receiver 286 to be projected
directly below the carrier tape 134 by forcibly
raising up the carrier tape 134 to the package
cutter 652 side in excess of the knife receiver 286.

When the tape-shaped package cutter 652 and the
carrier tape cutter 654 of thé tape cutting unit 648
are actuated to cut the cover tape 154 and the
carrier tape 134, the reel driving shaﬁt 114 is
temporarily immovébly held together:with the reel
116. Subsequently, after the carrier tape cutter

654 is actuated, the reel driving shaft 114 is

-rotationally driven again to wound the cover tape

154 around the reel 116 by a predetermined length so
as to allow a part of the cover tépe 154 tq_serve as
a leader portion 122, Thereafter, the piston rod
294 of the cutter receiver driQing cylinder is

retracted in the rearward direction, causing the



|l ocated in.the order en. fron1be|om1are di sposedy t he

- d
slyi der turnlng nnvenent pfeventive nenber 166 corresB
wi ndi ng speed, a high wi nding speed, -a | ow wi ndi ng- sp '
wi‘'ndi ng speed, and the base end of a dog plate 178 ad ate
with the slider position detecting sensor 170, 172, 174 and 176 is

n

nife receivar

l

22 ratracted inside i che
upper casing 110. Ac cthis time, the carrier tape
134 held in the suspended state in the downward
direction due to its own dead weight is réiééd_up by

S expanding the piston rdd 658 of the tape projecting
cylinder 656 again, and subsequently, the knife
receiver 286 is displaced in the forward direction
to reach the position directly below the carrier
tape 134. Thereafter, the tape-shaped package

10 cutter 652 is actuated to cut the cover tape 154 and
the carrier tape 134 at the same time.

When the tape-shaped package cutter 652 is
actuated, a cut piece of the carrier tape 134 falls
down away from the tape-shaped package 112. To

15 discharge the foregoing cut piece of the carrier
tape 134 to a predetermined location on the lower
casing 106 side, a cut tape piece discharging chute
660 is disposed at the lower part of the upper
casing 110 adjacent to the tape cutting unit 648.

20 It should be noted that the structure of the tape
cutting unit 648 should not be limited only to the
aforementioned one but any other type of_hitherto
known structure may be employed for the tape cutting
unit 648.

25 In contrast with the second aspect of the
Present invention as mentioned above, according to a
third aspect of the present invention, the tape-

shaped package cutter 652 serves as a cutter for



- fixedly secured to the slider 164. In response to a detectlon Si naI
outputted fromeach of tfﬁ,slider position detectl Qd 174
and 176, the wi ndi ng speed of .t he tape-shaped packag e reel -
driving shaft 114 is automatically changed by contro '
shpwn). - Specifically, in the case that the sllder p05|t|on detecting
sensor 170 detects the pOSItJOﬂ 33

134, and morecver, it

SutIing only the :zver sage
can cut both the cover tape 154 .and :he carrier tépe
134 without any necessity for actuating the tape
projecting cylinder 656. Specifically, When_the

5 tape cutting unit 648 is actuated to cut both the
cover tape 154 and the carrier tape 134, the knife
receiver 286 is inserted between the cover tape 154
and the carrier tape 134, and while the foregoing
state is maintained, the carrier tape cutter 654 is

10 actuated to cut the carrier tape 134. Subsequently,
after the reel driving shaft 114 is rotationally
driven to wound the cover tape 154 around the reel
116 by a predetermined length so as to allow a part
of the cover tape 154 to serve as a leader portion

15 122, the tape-shaped package cutter 652 and the
carrier tape cutter 654 are successivély actuated to
cut the cover tape 154 with the tape-shaped paékage
cutter 652, and moreover, cut the carrier tape 134
with the carrier tape cutter 654.

20 A pair of cover tape sucking blocks 662 are
firmly secured to upper casing 110 while they are
disposed along a conveyance path of the tape-shaped
package 112 at the positions directly above the
foregoing conveyance path in such a manner that one

25 of them is located before the tape cutting unit 648
and the other one is located behind the same. A
Plurality of suction holes 664 are formed throth

each of the cover tape sucking blocks 662 in order



- of the slider i64corresponding to a: highest wi ndi ng the mnndlng
'speed-of the t §|{'&pﬁggm ecedl12 i s increased to’ r h aprelimnarily

.'_deternlned h| ng the position of the sllder 164 to be.
qui ckly rai sed up. l‘!ﬂ in the -case that the slider position
detectlng 'sensor e QOSLtLOQ4ﬁ_the slider 164 correspondi ng
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lape-3naved nackags 11l 1N Iontacts with
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close contact with the lower surface of each cover
- tape sucking block 662 by the air suction force

induced by the suction of air through the suctlon

w

holes 664 while the tape—shaped package 112 slldably
moves along the lower surface of each cover tape
sucking block 662, and the respective suction holes
664 are communicated with a suction pump (not
shown). Thus, as the suction pump is driven, the
10 cover tape 154 is brought in close contact with the
lower surface of each cover.tape sucking block 662,
and the suction pump is continuously driven for a
period of time that elapses from the time when the
leader portion 122 is formed to the time when the
15 cover tape 154 passes past a tape confirming sensor
666 to be described later.

In this embodiment, the cover tape sucking
blocks 662, the suction holes 664 and the suction
pump are used as cover tape sucking means. However,

20 it of course is obvious that other type of structure
applicable to these components rather than the
aforementioned one may be employed for the same
purpose, provided that the cover tape 154 of the
tape-shaped package 112 can reliably be brought in

25 the sucked state when the tape-shaped package cutter

652 is actuated. |
Fig. 31 schematically shows by way of plan view

the structure of a tape-shaped package foremost end



: to a hi'gh winding speed"thé wi ndi ng speed'of fhe t ape- shaped péékage 112;"
“lis increased to reach a {pjelimnarily determ ned hi ghThipSked HasBesn

position of the slider 164" to be correspondl ngly rai sed mll m“ 'TTM| y,

.in the case that the
juLiing ounlz 122 IZ:x :;nduc:i:g,:he = ap2-s3haped
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package 112.discharged from the pair of pinch
rollers 126 énd 128 to_the empty reel 116 fitted
onto the reel driving sharft 114 while Seizing the
o) foremost end of thé tape-shaped package 112

therewith, Fig. 32 shows by way of front view the
structure of a dri&ing mechanism for driving the
tape-shaped package foremost end guiding unit 130,
Fig. 33 shows by way of sectional view the driving

10 mechanism for driving the tape-shaped package
foremost end guiding unit 130 taken along line 33 -
33 in Fig; 32, and Fig. 34 shows by way of.sectional
view the driving mechanism for driving tﬁe same
taken along lihe 34 - 34 in Fig. 32.

15 Specifically, the opposite ends of a slider
guide rail 668 exfending in the direction in
parallel with the line extending from the tape
cutting unit 648 to the reel driving shaft 114 are
héld between the tape cutting unit 648 and the reel

20 driving shaft 114 on the rear side of the upper
casing 110 with the aid of a bracket 670. A slider
324 inserted through an opening portion 326 formed
through the upper casing 110 in parallel with the
slider guide rail 668 and ha&ing the fore ehd part

25 thereof projected on the front side of the upper
casing 110 is slidably engaged with the slider guide
rail 668. A clamp block 338 and a tape-shaped

package guide arm 330 are assembled with the slide



. 27 - slider position.getecting -sensor 174 detects the. position of the -
sl.ider 164 corresponding to a | ow wi ndi ng speed, the mﬁna?HQ%H%¥¥i4ﬁLJJKL____f
t ape- shaped .package 112 is reduced to assune a prelininaf+L¥ det er mi ned

l'ow speed, causing the position of the slider 164 to be ch eplacec
| owered. Further, o L 36 - , ", ”"ﬂ. _

524 At the Zore and zart sI -he Lat
| The clamp block 338 is'firmly'secured to oné end
' of a clamp turn shaft 334 which rotatably extéﬁds. |
through the slider'324 in the hcrizontal direction
S at a right angle relative to the ccnveying direction
of the tape-shaped package 112, and a receiving
.plate portion 672 facing to the upper surface of the
clamp block 338 with a gap held therebetween is
formed integral with the slider 324. 1In addition, a
10 clamp lever 342 is firmly connected to the other end
of the clamp turn shaft 334, and a tension coil
spring 344,is bridged between thé foremost end of
the clamp lever 342 and the foremost end of a
bracket 674 disposed on the slider 324. With this
15 construction, a gap is formed between the clamp
block 338 and the receiving plate portion 672 by tﬁe
resilient forcé of the tension coil spring 344 as
represented by solid lines in Fig. 29 so that the
tape-shaped package 112 passes through the gap
20 formed between the clamp block 338 and the receiving
plate portion 672.

To properly'maintain the gap between the clamp
block 338 and the receiving plate portion 674 in
such a manner as to allow it to assume an adequate

25 magnitude, a lever stopper 676 is threadably
attached to Eﬁé bracket 674. In addition, to assure
tha; a magnitude of the gap between the clamp block

338 and the receiving plate portion 672 is reduced



- grn'the’case'thaf:thefslf or poéitidh détecting sensor .JM§ detects t he
position of ‘the slider 16 corresponding to a | owest wi'nding speed, the -
wi nding speed of the tape-shaped package 112 is reduced to . assune a

prelimnarily deternined | owest speed, causing the p03|t|on of the slldef
164 .to be quickly Iomered - 37 -

As representad T/ 3hant:om _ines in Ti
.turping the ciamp lever 342 in the anticldewise,
.diréétion against the resilient'fotce:of;the tension
- coil spting 344 with an operator's hand to assume
5 the.state as'représented by.phéntom lines in Figqg.
32, an air cylinder 350 is firmly fitted to the
bracket 674 to hold the fore end part of the tape-
shaped package 112 between the clamp block 338 and
the receiving plate portion 672 in the clamped
10 state.

Additionally, to detect whether or not the tape-
shaped package 112 is caused to pass thrdugh the gap -
between the clamp block 338 and the receiving plate
porti@n §12, a tape.confirming sensor 666 is

15 dispbgéd directly above the receiving plate portion
672. When the tape confirming sensor 666 detects
the fore end part of the tape-shaped package 112,
the air cylinder 350 is aétuated, causing the fore
end part of the tape-shaped package 112 to be firmly

20 held between the clamp block 338 and the receiving
plate portion 672 in the clamped state.

On the other hand, the tape-shaped package guide
arm 330 having a tapé—shaped package guide groove
332 formed thereon to slidably hold the tape-shaped

25 package 112 on the upper surface thereof is firmly
fitted onto an arm turn shaft 680 which rotatably
extends through the slider 324 in the horizontal

direction at a right angle relative to the direction

his Sheet Has Been Rerlaced :




~As shown in Fi-g. 1, Fig./ ™, F|g 5, F|g 6-that is an arged front Vi ew.
of a pinroller 186 arrariged at the left upper end part' &f the upper - ;
casing 110, Fig. 7 that is an enlarged sectional -view of the pin roller
186 taken along line 7 - 7'in Fig. 6 and Fig. 8 that is an enlarged :
sectional view of a -section represented fiy an arrOMFshaped mark of 8 in
Fig. 7,. the pinroller 186 is disposed

2% zoaveyance of £he ztape-spnased ;aékage.ilz.' To
retain the tapefshapeq'packaqe-llz Slidably moving
along the tape-shaped péckagé guide groove 332 so as
not to allow the:tape—shaped package 112 to be

5 floated up from the tape¥shaped package guide groo&e
332, the base end part of a leaf spring 358 is
Secured to the base end part of the tape-shaped
package guide arm 330 by tightening screws. 1In
addition, a turn lever 682 is firmly fitted onto the

10 arm turn shaft 680, gnd a tension coil spring 686 is
spanned between the foremost end of the turn lever
682 and a bracket 584-disposed on the slider 324.
With this construction, the tape-shaped package
guide arm 330 is horizontally oriented toward the

15 reel dtiving shaft 114 by the resilient force of the
tension coil spring 686 as represented by solid
lines in Fig. 28, whereby the foremost end of the
tape-shaped package 112 can correctly be conducted
to one of tape insert slots 120 formed through a hub

20 core 118 of the reel 116.

To detect one of the tape insert slots 120
formed through the hub core 118 of the reel 116, an
insert slot detecting sensor 452 is disposed on the
lower surface of the tape-shaped package guide arm

25 330 at the foremost end of the latter. To this end,
first, while the tape-shaped package guide arm 330
is held at.the package delivering position, the

foremost end of the tape-shaped package guide arm

his Sheet Has Been Replaced
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sl'antwi se downwar d of a pe- shaped'padkége introducti @M pull ey 646 whi ch
is rotatably disposed - the left uppernost end of the dpper casing 110,
‘and a nunber- of pins 182 arranged in the equally spaced relationship as

seen in the circunferential direction of the pin roller 186 so as to be
bf ought in meshing engagenent with a pl@hlity of -

330 Ls lLocatad near o a2 hub core 113 of the reel
116 while facing tb the’Same..Subsequently, the'feel
116 is rotationally dri?en together with the reel |
driving shaft 114 at a_low rotational speed. When
5 the insert slot detecting sensor 452 detects one of
the'tape insert slots 120 formed through the hub
core 118'of the reel 116 while the foregoing
rotating state is ﬁaintained, a detection signal is
outputted from the insert slot defecting sensor 452
10 to a controlling unit (not shown) for a reel driving
stepping motor 430 to be described later. In
response to the detection'signal outputted from the
insert slot detecting sensor 452, the controlling
unit controls the rotation of the reel driving shaft
15 114 in such a manner that after the reel driving
shaft 114 is rotated by a predetermined angle, the
rotation of the reel driving shaft 114 is
interrupted, causing the tape-shaped package guide
groove 322 of the tape-shaped package guide aim 330
20 to be linearly aligned with one of the tape insert
slots 120 formed through the hub core 118 of the
reel 116.
To assure that the foremost end of the tape-
shaped package 112 is properly received in the tape-
25 shaped package guide groove 332 of the tape-shaped
package guide arm 330, a tape insert guiding air
cylinder 688 is disposed at the tape-shaped package

receiving position so as to turnably tilt the tape-

s Sheet Has Been Rep! lacec




- 28 - perforation hol
(see Fig. 3) are radial
of a plurality of

10

15

20

25

=2 180 f or ned thfough-the t ape- sif ed package 112
y-projected from the pin roller 6 mnth t he aid

phantom linés in Fiq} 29. 'In addition, . to assure
that the tape—shaped-péckage 112 is,properiy_
delivered between the upper surface of the clamp
block 338 and the receiving plate portion.672 as the
fore end part of the.tape¥shaped package 112 is fed
in the forward direction, a tape prqjecting cylinder
656 is disposed at the position between the clamp
block 338 located at the tape-shaped package
receiving position ahd the knife receiver 286 of the
tape cutting unit 648 so as to allow the fore end
part of the tape-shaped package 112 to be
temporarily raised up by a piston rod 658 of the
tape projecting Cylinder 656.

A pair of toothed pulleys 690 and 692 are
rotatably disposed at the opposite ends of thée |
slider guide rail 668 as seen in the longitudinai
direction of ﬁovement of the slider 340 so that an
endless toothed belt 694 is bridged between both the
toothed pulleys 690 and 692 while extending around |
them. The slider 324 is operatively connected to
the endless toothed belt 694 via a connecting member
696, and a guide uni; driving stepping motor 698
mounted on the upper casing 110 is operative;y
connected to one of the toothed pulleys 690 and 692
» i1.e., the toothed pulley 690. |

Thus, the slider 324 can be displaced along the

slider guide rail 668 in the rightward/leftward

s Sheet Has Been Replacec
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. set screws 184. - In addition, a rotary -encoder 188 is disposed integral

with'the pinroller 186 in tkﬁ?)coaX|aI relationship relativ the latter
in order to detect the l'ength of passage of the tape-shaped package 112
past the pin roller 182, i.e., the .I'ength of the tape-shaped package 112
wound around the reel 116. - “I'nthis enbodhnent the pins 186 on the
prn ' : R :

~direction 2s seen in Fiy. 32 via -22 2ndless toothed
belt 694 by rotatlonally driving the gulde unit
driving stepping motor 698. To assure that the
slider 324 is stopped not only at the tape-shaped
5 package receiving position but also at the tape-
shaped package delivéring position, a receiving
switch 702 and a delivering switch 704 are disposed
at predetermined positions as seen in the
longitudinal direction of movement of the slider 324
10 for the purpose of interrupting the rotation of the
| guiding unit driving stepping motor 698 by detecting
a plate-shaped dog 700 projected downward of the
slider 324. Specifically, when the dog 700 is
detected by the receiving switch 702, the rotation
15 of the guiding unit driving stepping motor 698 is
interrupted, wheieby the slider 324 is located at
the tape-shaped package receiving position in thé
vicinity of the tape cutting unit 648. 1In addition,
when the dog 700 is detected by the delivering
20 switch 704, the rotation of the guiding unit driving
stepping motor 698 is interrupted, whereby the |
foremost end of the tape-shaped package guide arm
330 is received in the hollow space defined by the
flange portions 456 of the reel 116 so that it is
25 located at the tape-shaped package delivering
position facing to the outer periphery of the hub
core 118 of the reel 116.

As the tape-shaped package 116 is increasingly
— ]
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.. rol Fer186 are brought in negMng engagenent with the peTfor‘E’bh hol es
|

180 4, rgﬁg&ﬂd@.mughepla@dt ape- haped package 112 in the equal I

"spaced

relatl to detect the I ength of passage of the tape-shaped
.packag B |ng the followable rotary nmovenent of the pin roller
he

186 c
Al ternatively,

10

15

20

25

ape- shaped package 112 noveé2 im the forward direction.

a pair of |ight

Nound arzound cnha vaal L3 “ha wuidiac oant

2 L Ll3, the guidin G u
motor 698 is,qradually displaced from the tape-
shaped package delivering position toward the
package feceiving position in tﬁe rearwerd.directioh
so that the distance between the foremost end of the
tape-shaped package guide arm 330 and the outer
periphery of the tape-shaped package 112 wound
around the reel 116 is kept substantially constant.
To prevent any occurrence of a malfunction that .the
foremost end of the tape-shaped package guide arm
330 collides against the flange portions 465 of the
reel 116 during the displacement of the tape-shaped
package qﬁide arm 330 from the tape-shaped package
receiving position to the tape—ehaped package
delivering position, a flange widening air cylinder
450 including a flange widening member 458 (see Fig.
28) is arranged in the upper casing 110 at the
position below the_tapefshaped package foremos£ end

guiding unit 130 so as to resiliently enlarge a

‘distance between both the flange portions 456 of the

reel 116.
Specifically, when a rotational phase of the
reel 116 fitted onto the reel driving shaft 114 is

correctly indexed in order to assign the foremost

end of the tape-shaped package 112 to one of the

tape insert slots 120 formed through the hub core
114 of the reel 116, the flange widening air

cylinder 450 is actuated so as to allow the flange



per.eati on type optical- sensors having the ~perforati on—hotes 180
:. interposed -t herebet ween ﬁay be substituted for the pinfn 'ﬁéﬁH;§§bm4ﬁbdﬁﬁ@
. 4 r i

case, the length of passage of the tape-shaped package q by
counting a series of pulse-like . detection signals each: out

time the optical sensors detect one perforation hole 180

necessity for comng in contact with the- 22 -

~widening member 158 =3 22 cox eel

zj2cnad TIward the

r

116 side, causing'e distance between both the flange
portions 456 to be enlarged by the wedge-éhaped
foremost end part of the flange widening member 458.
S Subsequently, when the guide unit driving stepping
motor 698 is rotationally driven while the foregoing
state is maintained,'the fore end part of the tape-
shaped package guide arm 330 is brought in the
hollow space of the reel 116, and thereafter, the

10 flange widening member 458 is retracted away from
the reel 116 by actuating the flange widening air
cylinder 450 again. While this state is maintained,
a next rotational phase of the reel 115 can be
indexed.

15 Fig. 35 shows by way of sectional view the
structure of a reel attaching/detaching unit 140 for
the tape winding apparatus constructed in_accerdance
with this embodiment of the present invention.

Specifically, a subframe 390 having a heavy

20 thickness is immovably arranged inside of the upper
casing 110 while exténding in parailel with the
upper casing 110. The right-hand end of a
cylindrical driving shaft holder 394 is firmly
fastened to the upper cesianllo while the

25 cylindrical driving shaft holder 394 is located
between the upper caeing 110 and the subframe 390,
and the feel driving shaft 114 is rotatably

supported by a pair of bearings 398 while extending



that the t ape- shaped packag

: perforatlon hole 180 ' his Shéx® Has Been Re 'g o
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through thne driving :shait acider 134, A ce2el

driving stepping motor 430 is operatively eonnected
to the left-hand end of the reel driving sheft 114
via a joint 706. As the reel driving motor 430 is
rotationally driven, the reel 116 fitted onto the
reel driving shaft 114 is rotated. In addition, a
disc 708 having a number of radially extending
cutouts formed along the outer periphery thereof is
firmly fitted onto the left-hand end part of the
reel driving shaft 114, and a reel rotational
position indexing sensor 710 is fastened to the
subframe 390 via a bracket 712 in order to index the

rotational phase of the reel 116 relative to the

reel driving shaft 114 to a predetermined position

by detecting a quantity of rotation of the disc 708.
" In response to a detection signal oﬁtputted from
the encoder 188, the insert slot detecting sensor
452, the receiving switch 702, the delivering switch
704, the reel rotational position indexing sensor
710 or a cutout detecting sensor 714 to be described
later, the controlling unit (not shown) can
arbitrarily change the.present rotational speed of
the reel driving shaft 114 to another one in
conformity with a command issued therefrom.
Basically, the controlling unit controls the
rotation of the reel driving shaft 114 in such a
manner that the reel driving shaft 114 is rotated at

a low rotational speed at the time of winding of the
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pul ley 646 to a pair of pingh rollers.126 and 128 to be deg ri bed rafer,-a
stationary gui de nenber 19 havi ng a guide portion 194 for\n®#d thereon to
slldably hold the right-hand end of the tape- shaped - package 112 therewith
and a’ novabl e gui de menber 198 capable of noving toward or. away fromthe
-stationary guide menber 196 (i.e., . in the rlghtmardlleftmard direction as
seen in Fig. 7) corresponding to t he

tape-shaped zackage 1.2 ar3und ~ne a2l 1;5 a3 well
as directly before completion of the windidg
operation, it is rotated at a high rotational spéed
for a period of time other than the aforementioned
5 one, and the rotation of the reel driving shaft 114
ié interrupted when the réel 116 is exchanged with
another one.
An engagement pawl 414 adapted to be engaged
with one of engagement grdoves 412 formed along the

10 reel hole 408 at the central part of the reel 116 is

- turnably disposed at the right-hand end part of ﬁhe.
reel driving shaft 114 to turn about a pin 716 in
the radial direction (i.e., in the upward/downward
direction as seen in Fig. 35), and the fore end part

15 of the engagement pawl 414 is normally biased in the
radial direction (i.e., in the upward direction as
seen in Fig. 35) by the resilient force of a
compression coil.spring 415 received in the right-
hand end of the reel driving shaft 114. However, a

20 largest quantity of turning movement of the
engagement pawl 414 in the upward direction is
restrictively limited by a stopper 718. With this

' construction, when the engagement pawl 414 is not
correctly aligned with the engagement groove 412,

25 the fqre end part of the engagement pawl 414 is
forcibly retracted inside of the outer peripheral
surface of the reel driving shaft 114 but when the

~_;___ﬂ__ff§fgfffﬂt pawl 414 is correctly aligned with the

heet Has Been Replaced
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wi dt-h of the tape- shaped package 112 e nmounted on an inverted"L-shaped
fbracket 192 fixedly secured the u

appaﬁ

- nmovabl e guide menber 198 can be dis

er casing 110 by ufMng bolts 190.
by way of perspectrve viewthe -
96 and 198, to assure that.the
ced. toward or away '

- 96 -

e .
ot o oy

éfma&ent fromFig. 9 h show
ce of both the guid nenbers

_engaqement grooﬁe , the fore end part of the |
engagement pawl rnably pro]ected out31de of the

v e

outer peripheral ace of the reel driving shaft

b o
ement with the engagement groove

1 116 is foliowabiy rotated by

114 to come in e
'S5 412, whereby the

the reel drivingBaft 114.

To detach t reel 116 having & tape—ehaped

therearound away from the reel

annular thrusting plate 432 is

pPackage 112 wou
driving shaft 1 an

10 disposed in the Boncentrical relationship relative
to the reel dri;;ng'shaft 114 in such a manner as to
surround the latter therewith, and a plurality of
guide rods 436 are firmly secured to the rear
surface of the reel thrusting plate 432 while

15 slidably extending through a plurality of guide
bushes 434 fitted to the upper casing 110. The left-

- hand ends of the guide rods 436 are fixed to an

annular connecting plate 438 disposed in such a
manner as to sﬁrround the driving shaft holder 394

20 with the annular connecting plate 438, and a piston
rod 444 of a reel discharging air cylinder 442
fastened to the subframe 390 via a bracket 440 is
operatively connected to the annular connecting
plate 438.

25 With this construction, when the reel
discharging air cylinder 442 is actuated so as to
allow the pistdn rod 444 to be expanded, the reel

thrusting plate 432 located at the retracted

-
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“fromthe statlonary QU|de nenber 196 with the-aid of two bolts 200

threadably fitted to the™acket 192, - a pair of’ eIongﬂﬂ
formed through the novabl’e gui de nenber 198 'so as to all l
pocket portions 150 on the tape-shaped package 112 -to 204

formed between the stationary guide nenber 196 and t he novabl e gui de
menber 198. A relief groove 208 is forned:at_.the central part of-

-
- N
R -

B W 1

153 discliaced in_;he.
forward direction to reach a position_repreéen;ed by
phantom lines in the drawing;'whereby the reel 115
fitted onto the reel driving shaft 114 is thrusted

S to a reel receiving/delivering shaft 416 as the
above-mentioned first embodiment which is located
opposite to the reel driving shaft 114.

In this embodiment, as shown in Fig. 35 and Fig.
36 which shows by way of front view the appearance

10 of the reel 116, because of a necessity for adhering
a label 650 to a label adhering portion 720 formed
on one of the flange pprtions 456 of..the reel 116
with the aid of a labei adhering unit to be
described later, a cutout portion detecting senéor

15 714 is secured to the upper casing 110 for the
purpése of detecting a cutout portion 722 formed on
the outer periphery of one of the flange portions

- 456 of the reel 116. When the cutout portion
detecting sensor 714 detects the cutout portion 722

20 formed on the flange portion 456_of the reel 116, a
detecting signal is inputted into the controlling
unit (not shown) for the reel driving stepping motor
430. 1In response to the detecting signal outputted
from the cutout portion detecting sensor 714, the

25 controlling unit serves to rotate the reel driving
shaft 114 by a predetermined angle, and thereafter,
interfupt the rotation.of the reel driving shaft

114. Thus, when the reel 116 is conveyed to the



a. gui-de portion’ 266'of th?~stabIe QU|de nenber 198 'usabl for élidabfy

- holding the left hand end t he tape shaped package 112 order to alIoW”;
t he pins _ ‘30 - : :
_ e

label athering uni= 4i== =n2 313 3 ;he reel

oy

receiving/delivering unit 144 while the foreqoiﬁg
state is maintained, a desired label adhering
positicn on the flange portion 456 of the reel 116

S5 can exactly be indexed for a label 650 to adhere
thereto.

It should be noted that the structure of the
reel attaching/detaching unit 140 should not be
limited only to the aforementioned one constructed

10 in accordance with this embodiment buy any other
~ type of hitherto.known structure may be employed'for
the reel attaching/detaching unit 140.

As shown in Fig. 28, an end seal feeding reel

464 is rotatably and detachably disposed at the

15 upper end of the upper casing 110 for an end seal
feeding unit 138 which serves to adhesively connect
an end seai 124 to the terminal end of a leaderx
portion 122, and a release liner 466 having a
plurality of ribbon-shaped end seals 124 adhesively

20 attached thereto in ﬁhé equally spaced relationship
is wound around the end seal feeding reel 464. A
release liner winding shaft 472 is rotatably fitted
to the upper casing 110 at the position leftward of
the end seal feeding reel 464 so that the used

25 'release liner 466 is wound around the release liner
winding shaft 472. |

To peel an end seal 124 away from the release

liner 466 at the foremost end of the end seal 124, a

-
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182 on the pin rol l'er 186 to be g?ved in the reI|ef groove ;
208. Wth this constr. i on, “ ed pac e 112 noves - -
bet ween the pin roller 1 and bot nbers  and 198, .the -

fore end part of each pin 182 on the p|n roIIer 186 is fitted into -one

perforation hole 180 fornmed through the tape shaped package 112, wher eby as
- the tape-shaped package 112 - 33 -

-

~edge-shaped see_1ng osiama 173 13 fizmly secured to
ethe upper casing 110 at the posicioh located aone
the tape-shaped package gﬁ*de arm 330 disposed at
the tape-shaped package. receiving position of the
'S tape-shaped package foremost end guiding unit 130,
and a pair of retaining rollers 480 and 482 are
rotatably disposed on the upper.cesing 110 in such a
manner that the first retaining roller 480 is
located above the wedge-shaped peeling plate 478 and
10 the second retaining roller 482 is located below the
same. With such construction, as the release liner
466 is unwound from the end seal feeding reel 464,
it is delivered to the release liner winding shaft
472 via the first retaining roller 480, the wedge-
15 shaped peeling plate. 478 and the second retaining
roller 482. At this time, since the direction of
conveyance of the release liner 466 is sharply
changed at the foremost end of the wedge-shaped
peeling plate 478,.each end seal 124 is reliably
20 peeled away from the release liner 466, causing it
to be projected forward of the foremost end of the
wedge-shaped peeling plate 478.
A tape retaining roller 724 for depressively
retaining the release liner 466 and an end seal
25 detecting sensor 492 located downstream of the tape
retaining roller 724 for detecting whether an end
seal 124 is adhesively attached to the release liner

466 or not are arranged between the end seal feeding



 hoves |n the_ingaLd_dLLe9L+en— the p|n ‘tol'l er 186 is follbmabiy r ot at ed
so as to enabl e a quantlt . nmovenent of the tape-she package 112 to

be detectedhBgh @der 188.  As is apparént fromFig. 10
that is m1en|| |
Fig. 11 that i

iew of a pair of pinch rollers 126 and 128 and
along line 11 - 11 in Fig. o “ 30

view of the pinch .rellers 126 and 128 taken

"
-

D
e

L 154 and zhne Zfirzss '—*-rainin-f; roll2r 480, and =h
Lape retaining ioller'724 is rotatably supported on
the upper casing 110. 1In additioh, a pair of pinch
‘rollers 498 and 500 are érranged between the second

S retaining roller 482 and-thé release liner winding
shaft 472 for holding the release liner 466 in the
clamped state therebetween. One of the pair'of
pinch rollers 498 and 500, i.e., the driving pinch
roller 498 is operatively connected to a release

10 liner driving motor 516 adapted to be intermittently
rotationally driven, and the idling pinch roller 500
is rotatably supported at the foremost end of a turn
lever 510 adapted to tﬁrn about a pivotal shaft 508
firmly fitted to the upper casihg 110. To normally

15 Dbias the idling pinch roller 500 toward the driving
pinch ;oller 498, spring means (not shown) is
disposed on the pivotal shaft 508 for the purpose of
applying a certain intensity of resilient force to
the turn lever 510.

20 The release liner driving motor 516 is
intermittently rdtatiohally driven every time a
leader portion 122 is formed by actuating the tape-
shaped package cutter 652 of the tape cutting unit
648. Specifically, the release liner driving métor:

25 516 starts to be rotated at a low rotational speed
in synchronization wi;h'the rotation of the reel
driving stepping motor 430 immediately after the

cover tape 154 is cut by the tape-shaped package



10, a-pinch roller-driving shaft 212, of which fore end part is projected
out si de of the upper c.asﬂ"hp 110, is rotatably supporttagd ShgetHasBetn Réplaced
bearings 214 in a cylindrical holder 210 fixedly secure
surface of the upper casing 110. A pair of driving pi nChﬂ!ﬂ“UﬁBﬁ‘!ﬁEland
126b adapted to hold . the opposite sides of the tape-sha 2

wi'th the pocket portion 150 on the tape-=shaped package 112 interposed

t herebetween are fitted onto the fore end part of the pi nch roller driving
shaf t oy .

- P =) . - - ,'____ R __"'.,_ . .
uLtT2r 8354, causing zZhe ra2l2a32 Lln2r 195 IO bhe.

conveyed at the speed éor:ésponding to the speed of
conveyance of the leader portion 122. When the
fqremost end of the end seal 124 is adhesively

5 connected to the rearmost end of the leader portion
by the adhering power of the end seal 124, and
subsequently, the used release liner 466 is wound
around a release liner winding reel 474 by a
predetermined length, the rotation of the release

10 liner driving motor 516 is interrupted.

As shown in Fig. 28, Fig. 37 and Fig. 38 that is

a sectional view taken along line 38 - 38 in Fig.
37, a bearing bush 536 for rotatably supporting a
tape retaining shaft 534 is fastened to the upper

153 casing 110 at the position above the reel driving
shaft 114 by tightening screws, and a tape retaihing
roller 540 adapted to be brought in the hollow space
between both the flanges 456 of the reel 16 is
rotatably held at the foremost end of a turn lever

20 538 fitted onto the tape retaining shaft 534 which
extends through the upper casing 110 and the bearing
bush 536. The tape retainer roller 540 is caused to
turn about the tape retaining shaft 534 in the
clockwise direction as seen in Fig. 37 by its own

25 dead weight, and as the tape-shaped package 112 is
wound around the reel 116, the tape retaining roller
540 serves to thrust the tape-shaped package 112

toward the outer periphery of the hub core 118 in



- 212, and the driving pi H roller 126a | ocated ' outiis SieecbHas .
~-pinch roller 126b"can ¥y _ ' o u
. REPLACEMENT SHEET _ _ _ - 31 - i | on the

pinch roller driving shaft -
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adhering to the tape-shaped package 112. A
plurality of suction holes 726 are formed on the

‘surface of the turn lever 538 facing to the reel

5 116, i.e., the lower surface of the turn lever 538
for bringing the leader portion 122 and the end seal
124 iﬁ close contact with the suction holes 726 by
the air suction force so as to prevent them from
being vibratively displaced toward and away from the

10 tépe—shaped package 112 wound around the reel 116,
and a suction pump (not shown) is communicated with
the respective suction holes 726 via a communication'
path 728. With this construction, when the sdction
pump is driven, the leader portion 122 and the end

15 seal 124 are wound around the reel 116 by allowing
them to-slidably move along the lower surface of the
turn lever 538 while they are brought in close
contact with the lower surface of the turn lever
538.

20 A retaining roller escape cylindef 544 is
fastened to the inner wall surface of the upper
casing 110 by tightening screws while facing to an
escape leQer 542 firmly fitted onto the inner end of
the tape retaining shaft 534. As a piston rod 546

25 .of the retaining roller escape cylinder 544 is
expanded, the foremost end of the piston rod 546
collides against the escape lever 542. As a result,

the turn lever 538 is turnably displaced away from



tape- 'shaped package 11Z™gs seen in

212 at- an arbltrary position dete,rggmgtHé‘scgdeﬁTﬁachdng to the W|dth of the

~pinch roller driving shaft 212 by t|
roller driving motor 218 for rotati

shaft 212 is attached to a frane 220 I n the upper casing 110 via a speed

reduci ng unit 222, and an_endless = -
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540 via the escape lever 542 in the anticleckwise

direction as seen in Fig. 28 with the tabe retaining
sha‘t 534 as a center. eNcw, the reel 116 is ready
to be attached to and detached from tne reel driving
shaft 114. |

| "It should be noted that the structure of the end
seal feeding unit 138 should not be limited only to

that described above in connection with this

embodiment -but any other type of hitherto known

structure may be employed for the end seal feeding
unit 138.

The sectional structure of the reel
receiving/delivering unit 144 for feeding an empty
reel 116 to the reel driving shaft 114 and receiving
the reel 116 having a tape-shaped package 112 wound
thereareund from the reel driving shaft 114 is
entirely same to that as described above with
respect to the preceding embodiment with referehce
to Fig. 23. | |

| The label adhering unit as mentioned above is

mounted on the upper end of the stocker housing 578.

A label feeding reel 732 and a release liner winding

reel 734 are rotatably fitted to the front surface
of a casing 730 for the label adhering unit located

substantially above the recovered reel storage

station 576. A release liner 736 having a plurality

of substantially rectangular labels 650 adhesively

tion of ‘the
t screw 216. A pinch . . °
V|ng the pinch roller driving

e



- out put shaft- ZEMsﬁieetIHas eRé lacetiuci ng unit 222 and a

li'ng gear 230
rot at abl y fltte

J h roller driving shaft 2 vi a bearings 228

toothed belt 232 is br|d ed etmeen a dr|V|ng gear 226 ntegrated mnth an -
1§

whi | e extending ing gear 226 and the. idling gear 230.

An eIectronagnetlc c ch S |nterposed ‘bet ween the 1 dling- gear 230
and the. upper casing - .24 -

it-ached =he

iy

2tD in The 2aually Spaced-rela:ionship-
as seen in the longitudinal direction of the release
liner 736 is wound around the label feeding reel

732. In addition, a ribbon feeding reel 740 having

(O)]

an ink ribbon 738 wound therearound and a ribbon
winding reel 742 for winding a used ink ribbon 738
therearound are roﬁatably arranged directly below
the label feeding reel 732, and moreover, a printing
head 744 for printing_informations such as bar codes
10 or the like on each label 650 is disposed below the
ribbon feeding reel 740 and the ribbon winding reel
742.
A wedge-shaped peeling plate 746 for peeling
each label 650 away from the release liner 736 is
15 disposed directly below the printing head 744 with a
substantially horizontal attitude, and as the
release liner 736 is unwound from the label feeding
reel 732, it is delivered to the release liner
winding reel 734 via the printing head 744 and the
20 peeling plate 746. Sigce the direction of
conveyance of the release liner 736 is sharply
changed at thelpeeling pate 746, each label 650 is
reliably peeled away from the release liner 736, and
thereafter, it is projected from the foremost end of
25 the peeling plate 746 in the forward direction.
During the conveyance of the release liner 736 in
that way, necessary informations are érinted on each

label 650 by activating the printing head 744.

o i B



110. -I'n this enbodi ment, the electronagnetic clutch |s subst ant i al

‘armature 238 .

conposed of a spline sleévp 236 integrated with the @m&agasmeaﬁﬂ mﬁﬁd
on the latter, ﬁ

nove

slidably fitted onto the spline sleeve 236
a frictional plate 240 integrally fltted
' [ [ meen t

roller shaft 212, a conpression coil sprlng 242 |nterpo

10

15

20

25

- 108 -

A srinting zperatizn driviny mensr  nct shown)
adapted to be intermittently driven is disposéd_in
the césing 730 for the label adhering unit,.and the
release liner winding reel 734 and the ribbon
winding reel 742 are operatively connected to the
printing operation driving motor. The printing

operation driving motor is intermittently driven

-every time the reel 116 having a tape-shaped package

112 wound therearound is delivered to the recovered
reel storage station 576, whereby the label 650
having predetermined necessary informations printed
thereon is projected from the foremost end of the
Peeling plate 746 in the forward direction.

A iabel adhering air cylinder 748 is disposed on
the casing 730 of the lébe; adhering unit in such a
manner that it is located opposite to the label
adhering portion 720 on the reel 116 on the
recovered reel conveyance téble 624.arranged at the
recovered reel sﬁorage station 576, and a label
suction pad 752 for holding the lébel 650 projected
from the foremoét end of the peeling plate 746 by
the air suction force is attached to the foreﬁost
end of a piston rod 750 of the label adhering air
cylinder 748. The piston rod 750 of the label
adhering air cylinder 748 is reciprocably displaced

between the peeling plate 746 and the label adhering

portion 720 on the reel 116 placed on the recovered

reel conveying table 624 of the recovered reel



spline sl eeve 236 andtthe ar nat ure 238 for normal |y blas,ng_Lhe—aFﬁ&tuFE‘—— ;

238 toward the frictionagh plate 240, and a coil bl ock. . 4 for ”%%ﬂ%mn%kﬂﬂam

32-

t he frlctlonal pl at e 240 or b|a5|ng the arnmature: 238
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direction so that egch'labél 650 having
predetermined desiréd informations pridted thereon -
is caused to adhere to the label adhering portion
720 on the reel 116. |

While the tape-shaped package 112 is wound
around the reel 116 by actuating the tape winding
unit, the label suction pad 752 is held in the
standby position sideward of the peeling plate 746.
Before the reel 116 on the recovered reel conveying'
table 624 is conveyed to the recovered reel storage
station 576 by actuating the rodless cylinder 628;
the printing operation driving motor is
intermittently driven, and after necessary bar code
informations are printed on a predetermined location
on one of the labels 650 adhesively attached to the
release liner 736 in the equally spaced relationship
by activating the printing head 744, the printing
operation driving motor is intermittently driven so
as to allow the label 650 having bar code
informations printed thereon to be peeled away from
the peeling plate 746.

The label 650 peeled away from the release liner
736 is sucked to the label suction pad 752 held in
the standby position. When the reel 116.is conveyed
to the recovered reel storage station 576, the |
piston rod 750 of the label adhering air cylinder

748 is expanded from the standby position in the
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toward the idling gear: 230 by the nagnetrc force agarnst t he resrlrent
force of the conpressionf §oil spring 242. The coil bl 244 having the -
prnch roller driving shaft 212 surrounded t her eby with earlngs 246
i nt er posed therebetween is held by a coil ~hol der 248 frxedly secured to
the upper casing 110 at the Ieft hand end t hereof.
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chrusted against the label adhering portion #
formed on one of the £lange portions 456 oflthe reel
116 placed on the recovered reel conveyance table
S 624. Subsequently, when a suction eperation
performed by the label suction pad 752 is stopped
andlthe piston rod 750 of the label adhering air
cylinder 748 is then restored to the original
standby position, the adhesion of each label 650 to
10 the label adhering portion 720 on the reel 116 is
completed.
| Thereafter, the reel retainer 640 is projected
between the standby position of the reel
receiving/delivering unit 144 and the recovered reel
15 storage station 576, and subsequently, the recovered
reel conveyance table.624 is returned to the reel
receiving/delivering unit 144.
While the present invention has been described
above with respect to two preferred embodiments
20 thereof, it should of course be understood that the
present invention should not be limited only to
these embodiments but various change or modification
may be made without any departure away from the

scope of the present invention as defined by the

25 appended claims.
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Thus, when -the coil block 244 is turned off, the armature 238 is.thrusted °
agal nst’ the frictional- -ﬂlate 240 by the resilient forgeyof the conpression . -
coil spring 242 -so that the rotational force of the 'pi‘n Zh-roller.-driving
not or 218 is transmtted from the frictional pIate-?ﬁﬁ—rﬁ”fﬁé—ﬁTﬁEﬁ~761Ier
~driving shaft 212 by the frictional force ar|5|ng Y513t Has Been Replaced
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TLAIMS

1. A tape winding apparatus for windind a taﬁe—
shaped package around a reel, said tape-shaped
5 package being composed of a carrier tape having a
plurality of pocket portions for receiving works
therein formed in the equally spaced relationship as
seen in the longitudinal direction of Séid tape-
shaped package and a cover tape connected to said
10 carrier tape in the face-to-face relationship for
~covering said pocket portions therewith,
characterized by comprising;
a reel driving shaft having a reel for winding
said tape-shaped packaée therearound detachably
15 fitted thereonto,
a pair of pinch rollers for delivering said
tape-shaped package toward said reel driving shaft,
a tape~shaped package guiding slider for guiding
the movement of said tape-shaped package from the
20 pinch roller side to the reel driving shaft side,
said tape-shaped package guiding slider being
capable of reciprocably moving between said pair of
pinch rollers and an empty reel fitted onto said
reel driving shaft, .
25 slider driving means for driving said tape-
shaped package guiding slider to a predetermined
stop position, and

tape-shaped package foremost end seizing means
-

AT O A A



the -armature 238 and the fr| ctlonal'rhiglsnéa!-&éaeen/Replaqehe endl ess toot hed .
belt 232, the spline slé&éye 236- inte e I d g gear 230 and
the armature 238. . On the contrary, bIock 4 is turned on,
the armature 238 is parted away from r|c |onal plate 240 by t he

magnet.i c force generated by the coil block 244 against the resilient force
of  the conpression coil spring 242. Thus? the

iisposed on_said-cape—é:aped vackaige gu;dinq ;L-der
for seizing the foremost end of said.tépe¥shaped
‘package therewith, |
whereby said predetermined stop position to be
S assumed by said tape-shaped paCkage guiding slider
~ 1is one of a'tape—shaped packaqe receiving stop
position located in the vicinity of said pair of
| pinch rollers for receiving the foremost end of said
tape~shaped package delivered from said pair of
10 pinch rollers, a tape-shaped package delivering stop
position located in the vicinity of said reel
driving shaft for delivering the foremost end of
said tape-shaped package to said empty reel fitted
onto said reel driving shaft, and a tape-~shaped
15 package guiding stop position located between said
- tape-shaped package receiving stop position and said
tape-shaped package delivering stop position for
guiding the movement of said tape-shaped package
from said pair of pinch rollers to the reelldriving
20 shaft side during a winding operation performed for
winding said tape-shaped package around said empty

reel by rotating said reel driving shaft.

2. A tape winding apparatus as claimed in claim 1
25 characterized by further including tape insert slot

detecting means for detecting one of tape insert

slots formed through a hub core of said reel fltted

onto said reel dr1v1ng shaft so as to allow the

R
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rotatianal -force of the plnch roIIer dr|V|ng nDtor 218 is transmtted only

-~ to the spllnqhﬁmmememﬁﬂbenR @gfated with the idling g 230 and-the .
armature 238 v t oot hed belt 232, resulting in the spline
'sleeve 236 and 38 being idly rotated relative to the pinch

ol I'er dr|V|n L s
- 1) -
Zoremost z2nd 2f said -age-zhacged pé Xxage T3 Dbe
inserted thereinto and reel drxvan shaft
controlling means for properly contr ing the

position where the rotation of said reel driving

5 shaft is to be stopped, so as to allow said tape
insert slot to be indexed to a predetermined
rotational position on said hub core of said reel in
response to a detection signal outputted from said

tape insert slot detecting means.
10

3. A tape winding apparatus for winding a tape-
shaped package around a reel, said tape-shaped
package being composed of a carrier tape having a
Plurality of pocket portions for receiving works

15 therein formed in the equally spaced relationship as
seen in the longitudinal direction of said tape-
shaped package and a cover tape connected to said
carrier tape in the face-to-face relationship for
covering said pocket portions therewith,

20 characterized by comprising,

a reel driving shaft having a reel for winding
said tape«shaped.package therearound détéchably
fitted thereonto, | _

a pair of pinch rollers for delivering said

25 tape—sbaped package toward said reel driving shaft,
cover tape sucking means disposed between said
pair of pinch rollers and said reel driving shaft
for holding said cover tape in the sucked state,
_
\\!\\\\l\\\\\i\\\}}\\\\!\\\l\\ .
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- 33 - éhaft'zizp B The electronagnetlc clutch 23,_Ls,heLd~rﬁ’thE”’*
i noperative state that it~is turned off unti | the forem)st enng‘f}n grb

T

3 zarrisz Tape suzzar dispgosad Sn the opposite
side relative to said'ccver tape sucking means with
said tape*shaped package intérposed thérebetween,
said'carr;er tape cutter being reciprocably

S displaced in the direction toward and away from said
tape-shaped package, B
a tape-shaped package cutter disposed opposite
to said carrier tape cutter with said tape-shaped
package. interposed therebetween, said tape-shaped

10 package cutﬁer being reciprocably displaced in the
direction toward and away from said carrier tape
cutter,

a tape thrusting cylinder disposed sideward of
said carrier tape cutter for thrusting said carrier

15 tape toward the tape-shaped package cutter side, and

a cutter receiver adapted to be inserted between
said carrier tape of said -tape-shaped package and
said cover tape of the same for cutting said carrier
tape by actuating said carrier tape cutter, and

20 moreover, cutting said tape-shaped package by

actuating said tape-shaped package cutter.

4, A tape winding apparatus for winding a tape-
shaped package around a reel, said tape-shaped

25 package being composed of a car:ier tape having a
plurality of pocket portions for receiving works
therein formed in the equally spaced relationship as

seen in the longitudinal direction of said tape-
- _

I



sei zed by t he Tape—shaped~package—forenDst ‘end QU|d|ng uni t 130 Iocated at

the position Js g the package to be de{'%|bed | ater s
st opped. In aV\@ﬁ Qhée?ﬂiﬁﬁieﬁi? aFomagneUc clutch 234 is neld also in the

i pnoperative stat MEE
rotated at a | ow aIIOM/the fore end part of the tape-shaped
package 112 to be wound around theé hub core2118 of the reel 116 while the

3snaped ;ackaqe and 2 Icver Tage “c"ra::ed 2o said
carrier tape in the face-to-face re‘atlonshlp for
~covering said pocket por 'ons therewith,
characterlzed by compr151ng,

5 a reel driving shaft having a reel for winding
said tape-shaped package therearound detachably
fitted thereonto, |

| a pair of pinch rollers for delivering said
tape-shaped package toward said reel driving shaft,

10 cover tape sucking means disposed between said
pair of pinch rollers and said reel driving shaft,
said cover tape sucking means being capable of
holding said cover tape in the sucked state,

a carrier tape cutter disposed on the opposite

15 side relative to said cover tape sucking means with
said tape¥shaped package interposed therebetween,
said carrier tape cutter being reciprocably
displaced in the direction toward and away from said
tape-shaped package,

20 a cover tape cutter disposed opposite to said
carrier tape cutter with said tape-shaped packagé
interposed therebetween, said cover tape cutter
being reciprocably displaced in the diréction toward .
and away from said carrier tape cutter, and

25 ‘a cutter receiver adapted to be inserted between
said carrier tape of said tape-shaped package and
said cover tape of the same for cutting said carrier

tape by actuating said carrier tape cutter, and

L S

urned off when the reel driving shaft 114 is

R



',u.g;e forenost end guiding unit 130 is Iocated at the p05|t|on where the
fery of the tape- shﬁ'@ed package is stopped. V\thl&sSh‘eetf-lasamlmiEsécate

pi nt ai ned, the rotational force of the pinch roller 218
ransmtted to the pinch roller 126a. However, the
ch 234 is held in the operative state that it is tur

‘iod of time other than the aforenenti onéd one. On the other hand, a
irn- shaft hol di ng sl eeve : :
noreover, cut:iiag said Iover tage Cy actuatlng said

cover tape cutter.

5. A tape winding_method of windihgla tape-shaped

5 package around a reel,. said tape-shaped package
being composed of a carrier tape having a plurality
of pocket portions for receiving works therein
formed in the equally spaced relationship as seen in
the longitudinal direction of said tape-shaped

10 package and a cover tape connected to said carrier
tape in the face-to-face relationship for covering
-said pocket portions therewith-wherein a leader
portion composed merely of said cover tape is formed
at the terminal end part of said tape-shaped package

15 when the latter is wound around said reel,
characterized by comprisihg{

a step of setting.a speed of delivering said
tape-shaped package to said reel to be higher than a
speed of winding said tape-shaped package around

20 said reel,

a step of forming a gap between said cover tape
and said carrier tape by sucking said cover tape,

a step of inserting a cutter receiver into said
gap between said cover tape and said carrier tape,

25 a step of cutting said carrier tape by utilizing
said cutter receiver,

a step of winding said cover tape around said

reel by a predetermined length so as to allow a part
I
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250 1S fixedly secured to the’ upper ca5|ng 110 in the vicinity of a

i ng holder 210 so (ﬁ)t a turn. shaft 252 extendi ngistShectHze BebeRey

ing 110 in parallel 'with the pinch roller drivirg s

J3K at-abl y. supported in the turn shaft holdlng sl eeve 25
rt of a turn-arm254 is f|rn1y

||Hmﬁmmm‘”’"

end

-1y -

3L said cover tape =z serve as z laadar zortion, and
a step of cutting said cover tape together with
said carrier tape by utilizing said cutter receiver

interposed therebetween.

6. A tape winding apparatus for winding a tape-
shaped package and a leader portion around a reel,
said tape-shaped package being composed of a carrier
tape having a plurality of pocket portions for
receiving works thereiﬁ formed in the eqﬁally spaced
relationship as seen in the longitudinal direction
of said tape-shaped package for covering said pocket
portiens therewith, and said leader portion being
connected to the terminal end of said tape-shaped
package, characterized by comprising; _

a reel driving shaft having a reel for winding
said tape-shaped package and said leader portion
therearound detachably fitted thereonto,

' means for connecting an end seal to the terminal
end of said leader portion,

a turn arm located on the upper side of said
reel having said reel driving shaft fitted
thereinto, the base end part of said turn arm being
turnably fitted onto a pivotal shaft extending in
parallel with said reel driving shaft,

a retaining roller'rotatably fitted to the
foremost end part'of said turn arm, said retaining

roller coming in rolling contact with said tape-

[
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fitted onto the,turn shaft 252 at the left-hand .end of the latter.
eh in Fig. 11, and%@nwﬂler hol di ng shaft 256 is p ected fromthe
end part of the turn arm254 in parallel with the“pinch roller
|ng shaft 212. An idling pInCh roller 128 is rotatably supported on
.rol ler hol ding . 115

shaped package, said leader portion and said and
seal, and

sucking means for sucking said leader portion
‘and said end seal, said sucking means being kept

S open on the reel side of said turn arm.

heet Has Been Replaced
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_'shaf 6 while faC|ng to the palr of dr|V|ng plnch rolrefs—izéa—and_126b~__
't ape- shaped pack&ﬁ% 112 ihterposed therebetme id Shebs clanped
A : , . , 'ﬁﬁi

_ tension pin 260 i"s projected fromthe rear. s GN
casf 110 at the position above the turn shaft 252, and
scr shaft. 262 is threadably inserted through t he ten5|o

of lock nuts 264 | ocated on the oppositel&ides of the tenS|on pi n 260
the | ock nuts 264

~ ABSTRACT

To assure that'a tape-shaped package is
5 automaticaliy wound around a reel, a tape winding
apparatus'includés as essentiai components a reel
driving shaft (114) having a reel (116) fitted
thereonto, a tape-shaped package guiding slider 304
for guiding the movement of a tape-shaped package
10 (112) from a pair of pinch rollers (126 and 128) to
the reel driving shaft (114),.slider driving means
(314 and 322) for displacing the tape-shaped package
guiding slider (304) to each of the tape-shaped
package receiving position for receiving the
15 foremost end of the tape-shaped package (112)
| delivered from the pinch rollers (126 and 128), the
tape-shaped package delivering position for
delivering the foremost end of the tape-shaped
package (112) toward the reel (116), and the tape—
20 shaped package guiding position located between both
the foregoing positions for guiding the movement of
the tape—shapéd package (llZ)_during a winding
operation performed for the tape-shaped package .
(112) by rotating the reel dri&ing shaft (114), and
25 tape-shaped package foremost end selzlng means (340)
disposed on the tape-shaped package guldlng slider
(304) for enabling the foremost end of the tape-
shaped package (112) to be seized therewith.




ihe tension pin 260 is vably held on the adjustnment *sCrew shaft 262
lile building an integral structure wi'th the adjustnment screw shaft 262.
“ A tension coil 'spring 268 is bridged between the | eft-hand end of the _
~ adj ustnment screw shaft 262 and a circular disc- shaped tension ring 266
~imovably fitted onto the

i:e_ t hr eadabl y tightenemmthe opposite sides of thefgnsion pin 260,
t i
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shaft 252 at the I di{} hand end of the latter in or f to normally

he idling pinch rolfer 128 toward the driving pinc# roll'ers 126a and
g - Wth this construction, the idling pinch roller 128 is nornally
¥ ased toward the dr|V|ng pi nch ' o '

110

108
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102£ 100 104, 100 102

FIG.2
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rollers 126a &n 126b by t he re5|I|ent force o he tension coi |
68, whereby as thé driving pinch rollers 126a a 126b are

:naIIy driven, the tape-shaped package 112 hel d bet ween bot h-the

pi nch rol lers 126a and 126b in the cl anped

FIG.3

124
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e do rd conveyed in the rlghtmard d ection as seen in
obvi o hat the resilient force of th nsi on -coi
arbltrarlly be changed by adequately adjusting t he position
nuts 264 are threadably fitted onto the adjustnment screw

A t ape-shaped package cutting unit 132 is

FIG.4

Sheet Has Been Relplaced
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rat the positi sl antwi se downward of the pairgof pinch rollers
[28. Fig. 12 shovs by way .of an enl arged secti §rpl. vi ew t he

of the package cutting unit 132. Specifically, a knife

ir cylinder 270 1is arranged on the rear surface of the upper

~ 110 via a bracket 272 fastened to the latter with a downward

ide, and the left-hand end part of a '
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FIG.5
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g through the upper casing 110aS connected to the
onfﬁbd 274 extending through the Kﬁbfe driving air
addition, the lower end of a cutter rod 280 slidably
gui de. bushes 278 fastened to the front surface of the

is firmy connected to the right-hand end part of the

~190

FIG.6
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_d hol der '276/)A cutter hol der 282 i's secured 1 hle | ower end of
r rod 280, and‘a cutter knife 284 is firnmy attached to the '
| der : . g - '
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1 order to cut th¢ Yape-shaped package 112 therevgt - A pl ate-shaped
f receiver 286 adapted to be projected fromthe re side of the L
Br casing 110 is slidably held relative to a knife.receiver holder 288
’“ened to the rear surface of the upper casing 110 directly below the
-knife 284 In such a manner as to.slidably
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208 430
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-
This Sheet Has Bee

L il i




=di tion relative to the upper co#ng 110 (i.e., in
Fwar ¢~ direction as seen in Fig. 13).™*nhe forenost end of
projected fromthe holder driving cylinder 292 fixedly
ar surface of the upper casing 110 via a . bracket 290 is
| eft-hand end of ‘the knife receiver holder 288 via a
296. | n operation, '

FIG.9
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@ ore the piston rod of the knife driving air cyljdder 270 is
dPwered, the piston rod 294 of the holder driving cylihdkr 292 is

:dl splaced in the forward direction, causing the fore-end part of the
&nife receiver holder 288 to be projected directly below the carrier tape-
F134 of the tape-shaped package 112 in order to receive the thrustlng force
of the cutter knife 284.

FIG.10
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bt her- hand, (d)’mp t he shock caused when t he tog shaped package
t by the cut 7- " knife 284, a
ring 298 having a substant [ aI ly. :
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haped secti onal shapﬁ\js attached to the upper end gfythe pisfon rod
cylinder 270. 1In this co ction, the | ower

#4414 of the knife driving air _ .
#@hd part of the danper ring 298 adapted to collide against the upper
J$urface of the bracket 272 is nolded of an elastic material such as a
frubber or the Ilike. The t ape-shaped package cutting unit 132 1is

actuated when it is detected by the rotary

298 :
132
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der 188 that the- taﬁn)shaped package 112 i.s weund azgund:the reel 116
i

&{
by a predeternined | ength At this time, the reel driv shaft 114 is
held in the tenporarily stopped state. It shoul.d be noted that any

itherto known structure other than that descri bed above may be enpl oyed
or t he package cutting unit 132.
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£ 13 schematical ly s by way of rear view the strgmture of a
t"pe shaped package fore st end gqguiding-unit 130 for cducti ng the :
tlape- shaped package 112 di scharged fromthe pair of pinch rollers 126 and
428 to the enpty reel 116 fitted onto the reel driving shaft 114 while the
orenost end of the tape-shaped package 112 is seized by the guiding unit

130, Fig. 14 shows by way of sectional
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vifew t he structure of _ tape-shaped backage _ f'orermst@g gw di ng unit
180 taken along line 14 14 in Fig. 13, and Fig. 15 s by way of :
ectional viewthe structure of a carrier tape cuttlng unit _
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3p. The opposite. €nds of a slider guide shaft 300 g~gxtending in the
difrection in parallel with a line segnent between the pa¥r of pinch.
rPollers 126 and 128 and the reel driving shaft 114 are held on the upper.

asing 110 within the range between the pair ‘of pinch rollers 126 and 128
and the reel driving - s : . o

FIG.16
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sghaft 114 with the ai f a bracket 302, and a slidabf® pin 310 slidably
“f ecei ved between a gui'd bl ock 308 and an upper gui de tfenber 306 havi ng an
finverted L-shaped sectional contour. and fixedly secured to the upper
. { casing 110 in parallel with the sl i der gui de shaft 300:is firmy secured
’ to a slider base 304 slidably fitted onto the slider guide shaft

a24 | — '5
E .
422 110
"
;
428\ “
398
400
426
442
14C

FIG.17
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inder 322 includes a fiston rod 316 of
.gperatively connected to the slider

cylinder- 314 fixedly secured to the upper
in the direction in

458 480 454

fgonnecting menber- 320.. To assure that a slide nenber 312 of a

.to slidably nove al the latter. by tighténing scr'. —_— An air

whi ch forenodtyend is

base 304 via a bracket 318 and a

rodl ess
casing 110 can reciprocably nove

FIG.18

I This Sheet Has Been ReIpIaoec




pgrallel with the slidé Quide shaft 300, the air cyllnﬁ 322 |s f|rn1y
cured to the sliding mber 312. Three stop position

ape-shaped package receiving stop position |ocated in the V|C|n|ty of
he pinch rollers 126 and 128°to receive the fore end part of the

-/t ape-shaped package 112

F1G.19
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- -7/39 - delivered fron{Tge pinch rollers 126 and 128, & \ ape- shaped
ackage delivering stop-position |located in the vicinity of the reel
riving shaft 114 to deliver the fore end part of. the tape-shaped package
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28 to the reel 116 fi{t¥%d onto the reel driving shaft 4, -and a

pe- shaped package QUId ng stop position |ocated between the t ape- shaped

ckage receiving stop position and the tape-shaped package . delivering

48t op position for guiding the nmovenent of the tape-shaped. package 112 from
the pair of pinch rollers 126 and 128 to the reel driving shaft 114 in

-/ the course of a wi nding operation for w nding the
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-shaped package 112{afound the reel 116 are determ ng®y by conbining the
#yosite end positions of reciprocable novenent of the SHIding nenber 312
the rodless cylinder 314 with the opposite end positions of
/VeC|procabIe novenent of the piston rod 316 of the air cylinder 322.

A slider 324 having the slider base 304 firmly secured to the |ower
“surface thereof is projected '

FIG.22
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e of an openLng{E@rtiOn 326 formed through the -CE!MH casing 110 in
i with the slider guide shaft 300 so that a tape-shaped package
kiction. block 328 and a tape-shaped package guide arm 330 are

¥l on the fore end part of the slider 324. The tape-shaped

ﬁe |ntroduct|on bl ock 328 having a tape-shaped package guide groove
& med
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sp as to slidably rece|@the t ape- shaped package : Q |
{40 - 112 therein is exchangeably secured to the sl
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3 by tightening scregéa - A block holder 336.is fi rnﬂ?)fitted onto a
Ftary clanp shaft 334 “rotatably inserted through the central part of the
¥ape- shaped package introduction block 328 in the horizontal direction at
A right angle relative.to the direction of conveyance of the tape-shaped
‘fpackage 112, and a clanp bl ock 338 haV|ng an inverted L-shaped sectional

{ contour is f|rn1y ' '
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=segured to the bl ock hél §er 336 by tlghtenlng set scre!%? In addition, a
anp pawl 340 adapted t© thrust the fore end part of {fe tape-shaped
ﬁgckage 112 received in the tape-shaped package gui de groove -332 of the -
tape-shaped package introduction block 328 against the tape-shaped package
/guide groove 332 is integrally secured to the clanmp block 338. In
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) addltlon a clanp Iever fhz of mhlch |l eft- hand end par

fitted onto the rotary clanp
menber,

t he bracket 318.

346 whi'le a tension coi

ri ght-hand end part -of the clanp |ever
To turn the .clanp | ever 342 about the rotary cl anp

shaft 334 is connected to

334 together with the |ever extension nenber

464

' sﬁ.i nt e'gral |y

“| ever extension

spring 344 is.spanned between the
342 and the right-hand end part of

shaf t
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346 in the antfclockmﬁ§g)directioh as seen in Fig. 13 i nst the
resilient force of the tension coil "spring 344, an air | i nder 350
including a piston rod 348 is firmy nmounted on the bracket 318.
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- 41 - Specificalfyy while t he t ape- shaped packag 12 S mound
around the reel 116, the-piston rod 348 of the air cylitnder 350 is
retracted in the downward direction as shown in Fig. 13, and the clanp
{lever 342 is turnably biased.by the resilient force of the tension coi
-’spring 344 in such a manner as to allow '
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tPe tape shaped packagefﬁblde groove 332 of: the tape sh d package
ijnt roduction block 328 to be parted away fromthe clanptplw 340. As a -

result, a gap w de enough to allow the tape-shaped package 112 to pass
between the clanp paw 340 and the tape- shaped package gui de groove 332
c-is formed therebetween. On the contrary, in the case that the fore end

part of the-tape-shaped package 112 is
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-
s

{ . k.
he reel 116, the piston rod 348 of the afz)cylinder 350 is
the state shown in. Fig. 13 in the upward direction, causing
“ever 342 to be turnably biased so as to allow the tape-shaped
i de groove 332 of the tape- shaped package .introduction bl ock
e in contact with the clanmp paw 340, whereby the fore end part
ape- shaped package 112 received in
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Epe- shaped packagemj ntroduction bl ock 328 s thr ed against the
fEhaped package g ~ groove 332, resultlng inth ore end part of
Pt ape-shaped package 112 bei ng f|rn1y sei zed by the clanp pawl 340 in
¥ ape- shaped package introduction block 328

110
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On the ot hef hand, as is apparen-t' fromFig. .3 and Fig. 16
sows by way of enl-arged sectional view structuref of the tape- shaped

F gui de arm 330, the t ape- shaped package guide arm 330 is
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8y supported to lgjn about a pivotal pin 354 whi is inserted

i an arm support ate 352 -integrated with the slder 324. To-

E that the tape-shaped package 112 is reliably brought in contact
iihe t ape- shaped package. gui de groove 356 as the forner slidably noves
J the latter, a |leaf spring 358 is fastened to the upper surface of
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t ape- shaped package ide arm 330 by tightening a sggew 360.in order
apply a certain intensfty of resilient. force of the Y gaf spring 358 to
t'he tape- shaped package 112 from above. |In addition, a conpression coil
spring 362 is disposed between the tape-shaped package guide arm 330 and

the slider 324 to nornally bias the package guide arm 330 i'n such a
manner as to allow the latter to turn about the- ' :

456

FIG.36
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fal pin 354 in the ci _kmﬂse direction as seen in Fi 13. The
anental structure of "afcarrier tape cutting unit 136%.[%cat-ed between
. -tape shaped package cuttl ng unit 132 and the reel. dr i'vi ng shaft 114

fforma | eader portion 122 by cutting onIy the ccarrier tape 134 of the

pbe- shaped package 112 is

FIG.37
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istantial |y coinci denr%i th that of the tape-

Ft 132, and the carriéer]
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tape cutting unit 136 |s(‘?)oerat ed di rectly after the tapeyshaped package
cutting unit 132 is operatied. “Specifically, as sho In Peyil-ase
knife driving air cylinder 364 is attached to the front surface of the
upper casing 110 with the aid of a bracket 366 with an upward attitude,
and the upper end of a piston rod 368 exten.dm__g through the knife driving
air cylinder 364 is slldably held by a rod | 1yjg g —
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The present invention relates to a tape winding
apparatus for windihg-a tape-shaped package around a
reel. Further,”fhe present invention relates te a
tape winding method to be practiced in association

with the foregoing type of tape winding apparatus.

In the case that chip-like electronic compoﬁents
such as chip resistors, chip-like miniature mold
transistors, chip-like miniature diodes or the like
are practically installed on a semiconductor
substrate, a hitherto known measure is usually taken
euch that these cHip—like electronic components are
taken one by one from a tape-shaped package having
them received therein in the equally spaced
relationship as seen in the longitudinal direetion
by actuating a manipulator, and subsequently, they
are automatically mounted on the semiconductor
substrate at predetermined positions.ﬂ

Generally, the tape-shaped package is composed
of a plurality of pocket portions each having an
electronic component received therein ‘as a work, a
carrier tape having'ene or two rows of perforations
holes formed thereon in parallel to each other in
the equally spaced relationship as seen in the
longitudinal direction of the tape-shaped package,

and a cover tape thermally fused to the carrler tape

i
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of the upper casing 110 fromthe rear side of the latter is |ocated
directly above the cutter knife 374, and it is slidably held by a knife
receiver holder 378 fastened to rear surface of the upper casing 110 to
slidably nove in the normal direction relative to the upper casing 110
(i.e., inthe rightward/leftward direct+o2 as seen in Fig. 15). A hol der
driving cylinder 382 is secured to the knife

for peelarly covering the pocket portions therewith.
A film molded of a synthetic resin and having a
plurality of pocket portions embossed thereon and a
cardboard having a plurality of pocket portions
punched therefrom are usually ﬁsed as a carrier
tape.

A tape-shaped package is continuously produced
by operating a taping machine, and subsequently, it
is wound around a reel disposed in a tape winding
apparatus after it is cut to assume a predetermined
length. The foremost end of the tape-shaped package
is inserted into a tape inseft slot formed through a
hub core of the reel on the inner peripheral side of
the tape-shaped package. The céfrier tape on the
outer peripherallside of the tape-shaped package is
cut to have a leﬂgth shorter than that of the cover
tape by a quantity of, e.g., about 200 mm. A part
of the cover tape having a'length more than that of
the carrier tape is used ds a leader portion when
the tape-shaped packagé is applied to a mounting
machine on a production line. 1In addition, a
measure is taken such.that an end tape or an end
seal having excellent adhesiveness is firmly
connected to the terminal end part of the cover tape
to serxve as a leader portion in order to prevent the
tape-shaped backage_from beihg disconnected from the
reel in the unwounded state.

For example, a tape-shaped assembly winding

This is the replacemerrt sheet
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recei ver holder 378 via a bracket 380, and the forenpst end of a piston
rod 384 of the holder driving cylinder 382 is operatively connected to the
| eft-hand end of the knife receiver holder 378 via a connecting nmenber

386. The piston rod 368 of the
- 3 -

method as disclosed in Japanese Patent Application
Laying—-Open No. 63-123746, a mechanism for forming a
leader portion for a taping tape corresponding to
the tape-shaped package in the present invention, as
disclosed in Japanese Patent Applieation Laying—-Open
No. 63-200993, and an automatic chip-type eomponent
packaging tape (corresponding to the tape-shaped
package in the present invention) winding apparatus
as disclosed in Japanese Patent Application Laying-
Open No. 4-239418 are hitherto known by experts in
the art in association with the tape winding
apparatus for winding a taﬁe—shaped package around a
reel as mentioned above.

The tape-shaped assembly winding method as
disclosed in Japanese Patent Application Laying-Open
No. 123746 is practiced such that the fore end side
of a sleeve—shaped product guide located in a reel,
the base end part of the product guide is expanded
in the form of a trumpet, a guide portion is
interposed between a trumpet-like opening portion of
the product guide and a tape cutter, and the fore
end part of the tape-shaped assembly cut by a tape
cutter is fed into the trumpet-like opening portion
of the product guide from a guide portion.

The mechanism for forming a leader portion for a
taping tape as disclosed in Japanese Patent

Application Laying-Open No. 63-200993 is constructed

such that
I —
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REPLACEMENT SHEET - 44 - hol der driving air cylinder
364 is expanded before the piston rod 368 of the knife driving air
cylinder 364 is raised up, causing the fore end part of the knife
receiver 376 to be projected between the c%rrier tape 134 and the cover

t ape 154 both of - -

a second cutter section for cutting a carrier tape
is disposed downstream of a first_cutter section for
cutting a tape-shaped package so that a part of the
carrier tape downwardly bent after completion of the
cutting operation performed for tape-shaped package
by the first cutter section is cut by the second
cutter section for forming a leader portion composed
of a cover tape therewith.

Next, the automatic chip-type component
packaging tape winding apparatus as disclosed in
Japanese Patent Application Laying-Open No, 4-239418
is constructed such that the foremost end of a
movable type guide shoe is displaced in the radial
direcﬁion of a reel correspondihg to a quantity of
winding of a chip-type component packaging tape
around the reel, a tape guiding portion is
interposed between thg movable guide shoe and a
cutter, and the foremost end of the chip-type
cbmponent packaging tape is delivered to the base
end part of the mbvable type guide shoe from the
tape guide portion.

As is generally known, a tape-shaped package fed
from a taping machine has problems that a carrier
tépe constituting the tape-shaped package is roll
set, and moreover, the tape-shaped package itself is
undesirably warped due to the thermal strain arising
therein after a cover tape is thermally fused to the

carrier tape.
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which are not still fused to each other, in order to receive the thrusting
force of the cutter knife 374 therewth. ~On the other hand, a tape
sucking plate 642 having a L-shaped sectional contour is fastened to the
upper casing 110 by tightening screws in o%per to take up the cover tape
154 after the latter is.

In the case that the tape-shaped assembly
winding method as disclosed in Japanese Patent
Application Laying-Open No. 63-123746 is applied to
a tape winding operation, when the foremost end of
the tape-shaped assembly is cénveyed to the reel
side, there is a possibility that the foremost end
of the tape-shaped assembly is undesirably
disconnected from the guide portion in the course'of
the conveying operation, resulting in the foremost
end of the tape-shaped assembly failing to be
introduced into the trumpet-like opening portion of
the product-guide. Similarly, in the case that the
automatic chip-type component packaginé tape'winding
apparatus as disclosed in Japanese Patent
Application Laying-Open No. 4-239418 is likewise
applied to a tape winding operation, a thrusting
roller and a turnable pawl portion are additionally
attached to the tape guiding portion in order to
prevent the chip-type component packaging tape from
falling down from the tape guiding portion.

However, once the chip-type compohent packaging tape
is roll set, and moreover, the tip tape is thermally
warped due to the inner strain arising therein at
the time of a thermal fusing operation, it becomes
difficult to reliably deliver the foremost end of
the chip-type component packaging tape to the base
end part of the movable guide shoe.

As far as the conventional tape winding
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cut by actuating the tape-shaped package cutting wunit 132, and a suction
tube 644 is disposed on the rear surface of the tape sucking plate 642
facing to the cover tape 154 of the tape-shaped package 112 whil e making
comuni cation with a suction punp (not shown). Thus, when the suction punp
Is driven before the tape-shaped package-c6tt ng unit 132 is actuated,
the cover tape 154 is sucked up to reach

apparatus as mentioned above is concerned, there
often arises an occasion that the position assumed
by each of tape insert slots formed through a hub
core of the reel largely varies from reel maker to
reel maker or the.foregoing position slightly varies
from reel maker to reel maker. For this reason, an
inserting operation for inserting the foiemost end
of the tape-shaped package into one of tape insert
slots should be achieved with an operator's hand.
Consequently, an automatic tape winding operation
can not continuously be performed with the_ -
conventional tape winding operation.

On the other hand, with respect to the mechanism
for forming a leader portion for a taping tape as
disclosed in Japanese Patent Application Laying-oben
No. 63-200993, only the leader portion having a
length corresponding to a distance between a pair of
cutter portions disposed in the direction of
conveyance of the taping tape while extending in
parallel with each other éan be formed. Thus, when
the foregoing mechanism is applied to an actual
machine which requirés'a leader portion having a
comparatively long length, there arises a necessity
for enlarging the distance between the pair of
cutter portions, resulting in the whole structure of
the tape winding apparatus being unavoidably
designed with large dimensions. Such a malfunction

as mentioned above likewise occurs with the
This is the raplacemem sheef
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the | ower surface of the tape sucking plate 642, causing only the carrier
tape 134 to be downwardly suspended fromthe tape sucking plate 642 due to
its own dead weight. As a result, the carrier tape 134 is separated from
the cover tape 154, whereby only the carrier tape 134 can reliably be cut
by the cutter knife 374 after the knife-réceiver 376 is

automatic chip-type component packaging tape winding
apparatus as disclosed in Japanese Patent
Application Laying-Open No. 4-239418.

To assure that the leader portion is wound
around the reel after it is formed, a measure is
taken such that an end seal having excellent
adhesiveness is adhesively secured to the terminal
end of the leader portion in order to prevent the
tape-shaped package from being unwound from the |
reel. With respect to the conventional automatic
chip component packaging tape winding apparatus as
mentioned above, since the terminal end of the
leader portion is not restrictively held, there is a
possibility that when an end seal is adhesively
secured to the terminal end of the leader portion,
the terminal end of the leader portion is
vibratively displaced, causing the end seal to

adhere to one of flange portions of the reel.

The present invention has been made in
consideratign of the aforementioned background.

A primary object of the present invention is to
provide a tape winding apparatus which assures that
the foremost end of a tape-shaped package having any
roll set or thermal warpage arising in the tape-
shaped package during é winding operation performed
for the tape-shaped package can reliably be -

delivered to the interior of a reel, and moreover,
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I nserted between the carrier tape 134 and the cover _
- 45- tape 154. The suction punp is contlnuously driven directly before
the | eader portion 122 of the tape-

..8._
assures that the foremost end of the tape-shaped
package can automatically be inserted into one of
tape insert slots formed through a hub core of each
reel molded in conformity with a different
dimensional standard.

A secondary object of the present invention is
to provide a tape winding apparatus which is simple
in structure, and moreover,'assures that a leader
portion having an arbitrary length can be formed
with a tape-shaped package of fhe foregoing type.

A thirdly object of the present invention is to
provide a tape winding method which assures that a
leader portioh having an arbitrary length can be
formed with a tape-shaped package of the foregoing
type.

A fourthly object of the present invention is to
provide a tape winding apparatus which assures that
the terminal end of a leader portion can exactly be
wound around a reel together with an end seal usable
for a tape-shaped package of the foregoing type.

According to a first aspect of the present
invention, there is provided a tape winding
apparatus for winding a tape-shaped package around a
reel, the tape-shaped package being composed of a
carrier tape having a plurality of pocket portions
for receiving works therein formed in the equaliy
spaced relationship as seen in the longitudinal

direction of the tape-shaped package and a cover
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shaped package 112 is conpletely wound around the reel 116. To danp
the shock caused when the carrier 134 is cut by the cutter knife 374, a
danper ring 388 having a U shaped sectional contour and nol ded of an
elastic material such as a rubber or the like is attached to the |ower end
of the piston rod 368 of the knife drian@ arr cylinder 364 to collide

tape connected to the carrier tape in the face-to-
face relationship for covering the pocket portions
therewith, wherein the tape winding apparatus
comprises a reel driving shaft having a reel for
winding the tape-shaped package therearound
detachably fitted thereonto; a pair of pinch rollers
for delivering the tape-shaped package toward the
reel driving shaft; a tape-shaped package guiding
slider for guiding the movement of the tape-shaped
package from the pinch roller side to the reel
driving shéft side, the tape-shaped package guiding
slider being capable of'reciprgcably moving between
the pair of pinch rollers and an empty reel fitted |
onto the reel driving shaft; slider driving meanS
for driving the tape-shaped package guiding slider
to a predetermined stop position; and a tape-shape
package foremost end seizihg means disposed on the
tape-shaped package guiding slider for seizing the
foremost end of the tape-shaped'package therewith;
whereby the predetermined stop position to be
assumed'by the tape-shaped package guiding slider is
one of a tape-shaped package feceiving stop position
located in the vicinity of the pair of pinch rollers
for receiving the foremost end of the tape-shaped
package delivered from the pair of pinch rollers, a
tape-shaped package delivering stop position located
in the wvicinity of the reel driving shaft for

delivering the foremost end of the tape-shaped
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agai nst the | ower surface-of the bracket 366. The carrier tape cutting
unit 13.6 is actuated subsequent to the cutting operation achieved for the
tape- shaped package 112 by actuating the tape-shaped package cutting
unit 132. For this reason, the reel driV|? shaft- 114 should tenporarily
be held in the stopped state between the Trnme when the tape-shaped

package to the empty reel fitted onto the reel
driving shaft, and a tape-shaped package guiding
stop position located between the tape-shaped
package receiving stop position and the tape-shaped
package deliveringtstop position for guiding the
movement of the tape—shaped package from the pair of
pinch rollers to the reel driving shaft side during
a winding operation performed for winding the tépe-
shaped package around the empty reel by rotating the
reel driving shaft. _

In the case that the tape winding apparatus is
constructed according to the first aspect of the
preéent invention, it is preferable that the tape
winding apparatus further includes tape insert slot
detecting means for detecting one of tape insert
slots formed through a hub core of the reel fitted
onto the reel driving shaft so as to allow the
foremost end of the tape-shaped package to be
inserted thereinto and reel driving shaft
controlling means for properly controlling the
position where the rotation of the reel driving
shaft is to be stopped, so as to allow the tape
insert slot to be indexed to a predetermined
rotational position on the hub core in response to a
detection signal outputted from the tape insert slot
detecting means.

According to the first aspect of the present

invention, an empty reel is first fitted onto the
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package cutting unit 132 starts to be actuated and the time when the
carrier tape cutting unit 136 concludes to be actuat ed. The structure
of the carrier tape cutting unit 136 should not be limted only to that
enployed in this enbodi nent but any other type of hitherto known
structure may be enployed for the carriefr tdpe cutting unit 136.

reel driving shaft, and subsequently, one of the
tape insert slots formed through the hub core of the
reel is indexed to a predetermined rotational
position on the hub core of the reel by activating
the reel driving shaft controlling means in response
to a detection signal outputted from the insert slot
detecting means. On the other hand, as the slider
driving means is actuated, the tape-shaped package
guiding slider is displaced to the tape-shaped
package receiving stop position from which the
foremost end of the tape-shaped package is,delivered
toward the tape-shaped package guiding slider side
by the pair of pinch rollers. At this time, the
foremost end of the tape-shaped package is 'seized on
the tape-shaped package guiding slider by actuating
tape-shaped package foremost end seizing means.
While the forémost end of the tape-shaped
package is seized by the tape-shaped package
foremost end seizing means, the tape-shaped package
guiding slider is displaced to the*tape-shaped
package delivering stop position by actuating the
slider driving means. .Subsequently, after the
foremost end of the tape-shaped package is released
from the seized state attained by the tape-shaped
package foremost end seizing ﬁeans, the foremost end
of the tape-shaped package is inserted into one of
the tape insert slots formed through the hub core of

the reel held in the standby state. In addition,
eLc¢ n tAae stanco
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Fig. 17 shows by way of sectional view the structure of a reel
attachi ng/ detaching unit 140 constructed in accordance with this
enbodi nent . - 46 -

- 12 -
the reel driving shaft is rotated together with the
reel in synchronization with the rotation of thé
pinch rollers at a low speed by several revolutions
with the aid of the reel driving shaft controlling
means, causing the foremost end of the tape-shaped
package to be wound around the reel by several
turns.. Thereafter, the tépe—shaped package guiding
slider is escapably displacéd-to the tape-shaped
guiding slider stop position by actuating the slider
driving means.

Subsequently, the reel is rotated together with
the reel driving shaft at a high speed by activating
the reel driving shaft controlling means so that the
tape-shaped package is wound around the reel while
the movement of the tape-shaped packagé is properly
guided by the tape-shaped package guiding slider.

Therefore, the fqremost end of the tape-shaped
package can be delivered fo the interior of the reel
regardless of any roll set or thermal warpage
arising on the tape-shaped package during a winding
operation performed for the latter. 1In addition,
the foremost end of the tape-shaped package can
automatically be inserted into one of the tape.
insert slots formed through the hub core of éach
reel molded in conformity of a different dimensional
standard; _

According to a second aspect of the present

invention, there is provided a tape winding
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Specifically, a subframe 390 having a heavy thickness isminanany hel d
I nsi de of the upper . casing 110 with the aid of a plurality of support
colums 392 while extending in parallel with the upper casing 110. A
cylindrical driving shaft holder 394 is | )vably secured to the central
part of the subframe 390, and a hO||OM/S t 396 extendlng t hrough the
dr|V|ng shaft holder 394 is
apparatus for winding a tape-shaped package around a
reel, the tape-shaped package being composed of a
carrier tape having a plurality of pocket portions
for receiving works therein formed in the equally
spaced relationship as seen in the longitudinal
direction of the tape—shaped package and a cover
tape connected to the carrier tape in the face-to-
face relationship for covering the pocket portions
therewith, wherein the tape winding apparatus
comprises a reel driving shaft having a reel for
winding the tape-shaped package therearound
detachably fitted thereonto; a pair of pinch rollers
for delivering the tape-shaped package toward the
reel driving shaft; cover tape sucking means
disposed between the pair of pinch rollers and the
reel driving shaft for holding the cover tape in the
sucked state; a carrier tape cutter disposed on the
opposite side relative to the cover tape sucking
means with the tape-shaped package interposed
therebeﬁween, the carrier tape cutter being
reciprocably displaced in the direction toward and
away from the tape-shaped package; a tape-shaped
package cutter disposed opposite to the carrier tape
cuttef with the tape-shaped package interposed
therebetween, the tape-shaped package cutter being
reciprocably displaced in the direction toward and

away from the carrier tape cutter; a tape thrusting

cylinder disposed sideward of the carrier tape
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rotatably held in the driving shaft holder 394 with the aid of a pair of
bearings 398. A conpressed air supply source (not shown) is comuni cated
with the left-hand end of the hollow shaft 396 via a rotary joint 400,

and a reel chuck shift valve 406 comunicated with a conpressed air supply
path 402 in the hollow shaft 396 via an ai% Pi ping 404 as

cutter for thrusting the carrier tape toward the
tape-shaped package'cutter side; and a cutter
receiver adapted to be inserted between the carrier
tape of the tape-shaped package and the cover tape
of the same for cutting the carrier tape by
actuating the carrier tape cutter, and moreoﬁer,
cutting the tape-shaped package by actuating the
tape—-shaped package cutter. '

With the tape winding apparatus constructed
.according to the second aspect bf the present
invention, when the tapé—shaped package is -wound
around the reel fitted onto the reel driving shaft
by a predetermined length, the rotational speed of
the pinch rollers is increased to assume a value
higher than that of the reel driving shaft, whereby
a part of the tape-shaped package is held in the
loosened state between the pinch rollers and the
reel fitted onto the reel driving shaft. When the
cover tape is sucked by actuating the cover tape
sucking means, a gap is formed between the covef.
tape and the carrier tape. Subsequently, the cutter
receiver is inserted into this’gap'so that the
carfier tape interposed between the éutte: receiver
and the carrier tape cutter is cut by actuating the
carrier tape cutter. At-this time, since the reel
driving shaft is continuously rotated, a part of the
cover tape which should ser&e as a leader portion is

wound around the reel.

This is the replacement sheet

Sheet Has Been Replaced

N

Date: - § MAR 1897




wel|l as a reel driving shaft expanding/contracting unit 410 i ncluding a
reel driving shaft 114 adapted to fitted into a reel hole 408 forned

t hrough t he

central part of the hub core 118 of the reel 116 are

connected to the right-hand end of the holl ow shaft 396. In this

enbodi nent ,
a reel.

the reel driving shaft expandlﬁgfcontractlng unit 410 includes

detachably fitted thereonto; a pair of plnch rollers
for delivering the tape-shaped package toward the
reel driving shaft; cover tape sucking means
disposed between the pair of pinch rollers and the
reel driving shaft, the cover tape sucking means

being capable of holding the cover tape in the

sucked state; a carrier tape cutter disposed on the

opposite side relative to the cover tape sucking
means with the tape-shaped package interposed
therebetween, the carrier tape cutter being
recipfocably displaced in the direction toward and
away from the tape-shaped package; a cover tape
cutter disposed opposite to the carrier tape cutter
with the tape-shaped package interposed
therebetween, the cover tape cutter being
reciprocably displaced in the direction toward and
away from the carrier tape cutter; and a cutter
receiver adapted to be inserted between the carrier
tape of.the tape-shaped package and the cover tape
of the same for cutting the carrier tape by
actuating the cafrier tape cutter, and moreover,
cutting the cover tape by actuating the cover tape
cutter.

In éddition, according to a fourth aspect of the
present invention, there is provided a tape winding
method of winding a tape-shaped package around a
reel, the tape-shaped package being composed of a

carrier tape having a plurality of pocket portions
—_— 56;;1333319(“ sheet
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driving shaft 114 having a split structure conposed of three split
segnents so as to allow the outer dianeter thereof to be reduced by the
resilient force of spring nmeans (not shown) and a plurality of engagenent
pins 414 adapted to be engaged with a 17

for receiving works therein formed in the equally
spaced relationship as seen in the longitudinal
direction of the tape-shaped package and a cover
tape connected to the earrier tape in the face-to-
face relationship for covering the pocket portions
therewith wherein a leader portion composed merely
of the cover tape is formed at the terminal end of
the tape-shaped package when the latter is wound
around the reel, wherein the tape winding method
comprises a step of setting a speed of delivering
the tape-shaped package to the reel to be bigher
than a speed of winding the tape-shaped package
around the reel; a step of forming a gap between the
cover tape and the carrier tape by sucking the cover
tape; a step of inserting a cutter receiver into the
gap between the cover tape and the carrier tape; a
step of cutting the carrier tape by utilizing the
cutter receiver; a step of winding the cover tape
around the reel by a predetermined length so as to
allow a part of the cover tape to serve as a leader
portion; and a step of cutting the cover tape
together with the carrier tape by utilizing the
cutter receiver interposed therebetween.

Accordihg to the third aspect and the fourth
aspect of the present invention, when a leader
portion having a predetermined length is to be
formed with a part of the tape-shaped package, the

carrier tape cutter and the cover tape cutter are
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- 47 - plurality of engagenent grooves 412 radially fornmed outward of the
outer periphery of the reel hole 408. As conpressed air is fed fromthe
reel chuck shifting valve 406, the three spllt segnents of the reel
driving shaft 114 are radially displaced 'f8 _

actuated, causing the cover tape and the carrier

tape located between these cutters and the cutter
receiver to be cut, resulting in the terminal end of
the leader portion to be wound around the reel being |
formed with the tape-shaped package.

Further, according to a fifth aspect of the
present invention, there is provided a tape winding
apparatus for winding a tape-shéped package and a
leader portion around a reel, the tape-shaped
package being composed of a carrier tape having a
plurality of pocket portions for receiving_ works
therein formed therein in the equally spaced
relationship as seen in the longitudinal direction
of the tape-shaped package for covering the pocket
portions therewith, and the leader portion being
connected to the terminal end of the tape-shaped
package, wherein the tape winding apparatus
comprises a reel driving shaft having a reel for
winding the tape-shaped package and the leader
portion therearound detachably fitted thereonto;
means for connecting an end seal to the terminal end
of the leader portion; a turn arm located on the
upper side of the reel having the reel driving shaft
fitted thereinto, the base end of the turn arm_being
turnably fitted onto a pivotal shaft extending in
parallel with the reel driving shaft; a'retaining
roller rotatably fitted to the foremost end of the

. turn arm, the retaining roller coming in rolling
___——————’-—_——_ . .
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such a manner that the outer dianeter of the reel driving shaft 114 is
enl arged against the resilient force of spring neans. Wen the enl arged

di aneter of the reel driving shaft 114 collides with the inner

peri pheral surface of the reel hole 408, Eg reel 116 is firmy held on

the reel driving shaft 114 while buil diTig

nTintegral structure with the
On the contrary, when the conpressed
contact with the tape-shaped package, the leader

portion and the end seal; and sucking means for
sucking the leader portion and the end Seal, the
sucking means being kept open on the reel side of
the turn arm.

With the tape winding apparatus constructed
according to the fifth aspect of the present
invéntion, the retaining roller is normélly biased
toward the reel driving shaft side by the dead
weight of the turn arm and the retaining roller in
such a manner as to turn about the pivotal,shaft
f}tted to the base end of the turn arm, causing the
leader portion to be thrusted toward the inside of
the reel. At this time, the sucking means is
actuated to firmly hold the leader portion by the
air suction force without any vibrative movement'df
the leader portion. Since the end seal adheres to
the terminal end of the leader portion with the aid
of end seal connecting means while the foregoing
state is maintained, the end seal can reliably
adhesively be connected to the leader portion or the‘
tape~shaped package wound around the reel.

Additionally, according to the second aspect to
the fifth aspect of the present invention, a leader
portion having an arbitrary length can be formed
with the tape winding apparatus constructed in the
above-described manner. Since the tape~shaped |

package cutter or the cover tape cutter is disposed

Replaced This is ihe ranlacement sheel
Sheet Has Been Replace

T

Date: ~ O MAR 1997




air in the reel driving shaft expanding/contracting unit 410 is exhausted
to the outside by actuating the reel chuck shifting valve 406, the three
split segnents of the reel driving shaft 114 are equally radially

di splaced in the inward direction until the_ outer dianeter of the reel
driving shaft 114 is reduced to such arr eXPermt that the reel 116 can be
detached fromthe reel driving shaft 114. Each of

opposite to the carrier tape cutter with the cutter
receiver interposed therebetween, there does not
arise a necessity fof elongating a conveyance path
for the tape-shaped package regardless of the length
of the leader portion, resulting in the whole
structure of the tape winding apparatus being
designed with small dimensions. Further, since the
sucking means for sucking the leader portion and the
end seal is disposed on the lower surface side of
the turn arm adapted to hold the tape retaining
roller, causing the leader portion wound around the
reel to be retained by the tape retaining roller,
thelterminal end of the leader portion and the end
seal can reliably be wound around the reel.

The above aqd other objects, features and
advantages of the present invention will become
apparent from reading of the following description
which has been made in conjunction with the

accompanying drawings.

The present invention is illustrated in the
following drawings in which:

.Eig. 1 is a front view of a tape winding
apparatus constructed in acéordance with an
embodiment of the present invention based on a first
aspect of the 1atter}

Fig. 2 is a side view of the tape winding

apparatus'shown in Fig. 1 as seen from the right-

This is the replacement sheet

- 6 MAR 1997

Sheet Has Been Replaced

N

Date:



t he engagenent pins 414 is nornally biased by the resilient force of a
conpression coil spring 415 received therein in such a manner as not to
allowit to be projected fromthe outer end surface of the reel driving
shaft 114. Wth such construction, when the position of each engagenent
pin 414 does not coincide with that of ead@l engagenent groove 412 in .

hand side of the latter;

Fig. 3 is a perspective view which schematically
shows the contour of a tape-shaped package
employable for the tape winding apparatus;

Fig. 4 is a fragmentary enlarged front view of a
dancer unit arranged for the tape winding apparatus;

Fig. 5 is a sectional view of the dancer unit
taken along line 5 - 5 in Fig. 4;

Fig. 6 is an enlarged front view of a pin roller
section arranged for the tape ﬁinding apparatus;

Fig. 7 is a sectional view of the pin roller
section taken along line 7 - 7 in Fig. 6;

Fig. 8 is a fragmentary enlarged sectional view
of the pin roller section represented by an arrow-
shaped mark of 8 in Fig. 7;

-Fig. 9 is a perspective view of a guide member
arranged for the tape winding apparatus;

| Fig. 10 is an enlarged front view of a pinch
roller section arranged for the tape winding
apparatus; Co |

Fig. 11 is a sectional view of the pinch roller
section taken along line 11 - 11 in Fig. 10; '

Fig. 12 is an enlarged sectional view of a tape-
shaped package cutting unit arrahged for the tape
winding apparatus;

Fig. 13 is an enlarged rear view of a tape;
shaped package foremost end guiding unit arranged
for the tape winding apparatus as seen from the

I .
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REPLACEMENT SHEET _ - 48 - the reel -hole 408, the
forenost end of each engagenent pin 414 is retracted inside of the reel
driving shaft 114 (i.e., in the leftward direction

- 22 -

inside of an upper casing of the tape winding
apparatus;

Fig. 14 is a sectional view of the tape-shaped
package foremost end guiding unit taken along line

“~ 14 - 14 in Fig. 13; |

Fig. 15 is an ehlarged sectional view of a
carrier tape cutting unit arranged for the tape
winding apparatus;

Fig. 16 is an enlarged sectional view of a tape-
shaped package guiding arm section arranged for the
tape—shaped package foremost end guiding unit shown
in.Fig. 13; |

Fig. 17 is an enlarged sectional view of a reel
driving shaft section arranged for the'tape winding
apparatus;

Fig. 18 is an enlarged front view of a reel
indexing unit arranged for the tape winding
apparatus;

Fig. 19 is a plan view of the reel indexing unit
shown in Fig. 18;

Fig. 20 is an enlarged front view of an end seal
feeding unit arranged for the tape winding
apparatus;

Fig. 21 is a sectional view of a driving
mechanism for the end seai feeding unit shown in
Fig. 20, showing the developed state of the driving
mechanism;

Fig. 22 is a sectional view of a tape retaining
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as seen in Fig. 17) by the resilient force of the conpression coil spring
415. In this enbodiment, the reel chuck shifting valve 406 is
actuated to stop the feeding of conpressed air to the reel driving shaft
expandi ng/ contracting unit 410 only when the reel 116 is displaced between
the reel driving shaft 114 and a reel Feé@?VTng/delivering shaft 416 to be

roller section for the end seal feeding unit shown
in Fig. 20;

Fig. 23 is an enlarged sectidnal view of a reel
attaching/detaching unit arranged for the tape
winding apparatus;

Fig. 24 is an exploded plan view of a reel
feeding/discharging unit arranged for the tape
winding apparatus;

Fig. 25 is a sectional view of the reel feeding/
discharging unit taken along line 25 - 25 in Fig.
24; .

Fig. 26 is a sectional view of the reel feeding/
discharging unit taken along line 26 - 26 in Fig.
24;

Fig. 27 is a front view of a tape winding
apparatus constructed in accordance with another
embodiment of the present invention based on a
second aspect of the latter in association with a
fourth aspect of the same;

Fig. 28 is an enlarged front view of an upper
casing of the tape winding apparatus shown in Fig.
27;

Fig. 29 is an enlarged front view of a tape
cutting unit arranged for the tape winding
apparatus;

Fig. 30 is a side view of the tape cutting unit
as seen from the right-hand side in Fig. 29;

Fig. 31 is a plan view of a tape- shaped package
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described later (see Fig. 23) so that it is received fromand delivered to
the reel receiving/delivering shaft 416. - O herwi se, the reel chuck
shifting valve 406 is actuated to feed conpressed air to the reel driving
shaft expandi ng/contracting unit 410. As w | be described later, since
the reel receiving/delivering shaft 416 i%4dinensi oned to

foremost end guiding unit arranged for the tape
winding apparatus;

Fig. 32 is a front view of a driving mechanism
for the tape-shaped package foremost end guiding
unit shown in Fig. 31;

Fig. 33 is a sectional view of the driving
mechanism taken along line 33 - 33 in Fig. 32;

Fig. 34 is a sectional view of the driving
mechanism taken along line 34 - 34 in Fig. 32;

. Fig; 35 is an enlarged sectional view of a reel
'driving shaft section arranged for the tape winding
apparatus;

Fig. 36 is an exploded front view of a reel
Ifitted onto the reel driving shaft, showing the
inner structure of the reel;

Fig. 37 is an enlarged front view of a tape
retaining roller section arranged for the tape
winding apparatus; and

Fig. 38 is a sectional view of the tape
retaining roller section taken along-line 38 - 38 in

Fig. 37.

The present invention will now be described in
detail hereinafter with reference to the
accompanying drawings which illustratelpreferred
embodiments thereof.

First, a tape winding apparatus constructed in

accordance with an embodiment of the present

This is the replacemerrt shee!
This Sheet Has Been Replaced . | ee

AR

Date: -~ 6 MAR 1897




have an outer dianmeter substantially equal to that of the reel driving
shaft 114 in the contracted state, when the reel driving shaft 114 is
correctly located opposite to the reel receiving/delivering shaft 416 as
seen in the axial direction, receiving of the reel 116 fromthe reel
recei ving/delivering shaft 416 and del Tvérm ng of the forner fromthe
| atter can be achi eved between the reel driving

invention based on a first aspect of the latter w1ll

be described in detail below with reference to Fig.
1 to Fig. 26 wherein a tape-shaped package having a
plurality of semiconductor chip components received
therein is used for the tape winding apparatus.

As 1is apparent from Fig. 1 which shows by way of
front view the contour of the whole structure of the
tape winding apparatus and Fig. 2 which shows by way
of side view the contour of the tape winding
apparatus as seen from the right-hand side in Fig.
1, the tape winding apparatus includes a lower
casing 106 which is mounted on a floor surface 104
with the aid of four expansible/contractible feet
102 each having a caster 100 attached thereto, and a
control panel 108 and an upper'casing 110 are '
arranged on the lower casing 106. A start switch, a
stop switch, various kinds of alarm lamps, a display
unit and a counter (each of which is not shown in
the drawings) are arranged on the control panel 108
for properly operating the tape winding apparatus.
With this construction, the tape winding apparatus
can aﬁtomatically be operatéd by actuating these
switches with an operator's hand in order to assure
that a tape-shaped package 112 fed from a taping
machine (not-shown) is successively wound around an
empty reel 116 fitted onto a reel driving shaft 114.

First, the empty reel 116 is.fitted onto the

reel driving shaft 114 and one of tape insert slots
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shaft 114 and the reel receiving/delivering shaft 416 mﬁfhout an
occurrence of any particul ar problem - 49 -

- 26 -

120 (see Fig. 18) formed through a hub core 118 of
the empty reel 116 is then indexed to a
predetermined position. Subsequently, the foremost
end of the tape-shaped package 112 is inserted into
the tape insert slot 120 formed through the hub core
118 of the empty reel 116, and the tape-shaped
package 112 is then wound around the reel 116 by a
predetermined length by rotationally driving the
reel driving shaft 114; On completion Qf the
winding operation, a leader portion 122 (see Fig. 3)
is formed on the terminal end of the tape-shaped
package 112, and after an end seal 124 is adhesively
connected to the terminal end of the leader portion
122, the reel 116 is detached from the reel driving
shaft 114, and thereafter, a next winding operation
is performed again from the beginning.

In this embodiment, to assure that a series of
operations as mentioned above are automatically
repeated, a pair of pinch rollers 126 and 128 for
feeding the foremost end of the tape-shaped package
112 toward the reel driving shaft 114, a tape-shaped
package foremost end guidiné unit 130 for conducting
the tape-shaped package 112 discharged from the pair
of pihch rollers 126 and 128 to the empty reel 116
fitted onto the reel driving shaft 114 while seizing
the foremost end of the tape-shaped package 112
therewith, a tape-shaped package.cutting unit 132

located between the pair of pinch rollers 126 and

his Sheet Has Been Replacec This is the replacement sheet

Date: - 6 MAR 1897




i rrespective of some downward positional offset of the center axis of the
reel hole 408 of the reel 116 relative to the center axis of the reel
driving shaft 114 and the reel receiving/delivering shaft 416. A
speed reducing unit 420 is nounted on the subframe 390 via a bracket 418.
A driving gear 424 7 -

128 and the tape-shaped package foremost end guiding
unit 130 to cut the tape-shaped package 112
therewith, a carrier ﬁape cutting unit 136 for
cutting only a carrier tape 134 of the tape-shaped
package 112 to form a leader portion 122 with the
cut part of the carrier tape 134, an end seal
feeding unit 138 for connecting an end seal 124 to
the terminal end of the leader portion 122, a reel
attaching/detaching unit 140 for attaching the reel
116 to the reel driving shaft 114 and detaching the
former from the latter (see Fig. 17), and a reel
chip components unit 142 for indexing one of the
tape insert slots 120 formed through the hub core
118 of the reel 116 to a predetermined position are
arranged in the upper casing 110. In addition, a
reel receiving/delivering unit 144 for delivering an
empty reel 116 to the reel driving shaft 114 and
receiving the reel 116 having a tape-shaped package
112 wound therearound from thé reel driving shaft
114 (see Fig. 23) and a reel delivering/discharging
unit 146 for delivering an empty reel 116 to the
reel receivind/delivering unit 144 and receiving the
reel 116 having a tape-shaped package 112 wound
therearound from the reel receiving/delivering unit
144 (see Fig. 24) are firmly arranged in the lower
casing 106. Additionally, a dancer unit 148 for
temporarily.storably holding the fore end side of
the tape-shaped package 112 delivered from the
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is firmy fitted onto an output shaft 422 of the speed reducing unit 420
and a follower gear 426 is firmy fitted onto the |left-hand end part of
the hollow shaft 396 so that an endl ess toothed belt 428 is spanned

bet ween both the gears 424 and 426 while extending around them Thus, as a
reel driving stepping motor 430 assenbled28i th the speed reducing unit
420 is rotationally driven, the holl ow shaft

taping machine is arranged within the range
extending between the upper casing 110 and the lower
casing 106.

The taping machine installed for producing a
tape-shaped package 112 is equipped with a chip
component inserting mechanism (not shown) for
successively receiving semiconductor chip components
152 in a series of pocket portions 150 formed on a
carrier tape 134 one by one and a tape connecting
mechanism (not shown) for thermally fusing a cover
tape 154 to the carrier tape 134 having the
semiconductor chip components 152 received in the
pocket portions 150 thereof as shown in Fig. 3 which
schematically illustrates the sﬁructure of the tape-
shaped package 112. The chip component inserting
mechanism is constructed such that semiconductor
chip components 152 are received in the pocket
portions 150 on the carrier tape 134, and after a
predetermined number of semiconductor chip
components 152 are successively received in the
pockét portions 150, a predetermined number of empty
pocket portions 150 having no semiconductor chip
components received therein are formed on the
carrier tape 134. In addition, the tape connecting
mechanism is constructed such that the cover tape
154 is thermally fused to a part of the carrier tape
134 having semiconductor chip components 152
received in the pocket portions 150 thereof and a
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396 is rotated at a reddced speed together with the reel chuck shifting
val ve 406 and the reel driving shaft expanding/contracting unit 410 via
the speed reducing unit 420 and the endl ess toothed belt 428. In
response to detection signals outputted fr, the slider position detecting
sensors 170, 172, 174 and 176, the rotér&ﬂgkéoder 188 and an insert sl ot
part of the cover tape 154 is used as a leader
portion 122 by forming a non-fusing part on the
cover tape 154 without any thermal fusion of the
latter to the empty pocket portions 150.
As shown in Fig. 1, Fig. 4 that is a fragmentary
enlarged front view of the dancer unit 148 and Fig.
S that is a sectional view of the dancer unit 148
taken along line 5 - 5 in Fig..4, a slider 164
having two tape guide rollers 160 and 162 rotatably
held thereon to rotate about their horizontal shafts
is slidably:fitted onto a guide rod 158 supported by
a pair of ﬁpper and lower rod holders 156 fixedly
secured to the side wall portion of the upper casing
110 at the upper end of the latter as well as the
. side wall portion of the lower casing 106 at the
lower end of the ‘latter in sucﬁ a manner as to allow
the slider 164 to be slidably raised up and lowered
along the guide rod 158 in the upward/downward
.direction. fTo prevent the slider 164 from being
turned in the horizontal direction, a slide turning
movement preventive pin 168 threadably fixed to the
slider 164 is slidably received in the substantially
U-shaped groove of a slider turning movement
preventive member 166 firmly secured to the upper
casing 110 and the lower casing 106 while extending
in parallel with the guide rod 158 in the spaced

relationship.

In addition, as shown in Fig. 1, four slider
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detecting sensor 452 to be described later, the rotational speed of the

driving shaft 114 can arbitrarily be changed in conformty with a

command issued froma controlling unit (not shown). Basically, the reel
driving shaft 114 is rotated at a |ow speed not only when the tape-shaped
package - 30 -

position detecting sensors 170, 172, 174 and 176
located in the order as seen from below are disposed
sideward of the slider turning movement preventive
member 166 corresponding to a highest winding speed,
a high winding speed, a low winding speed and a
lowest winding speed, and the base end of a dog
plate 178 adapted to cooperate with the slider
position detecting sensors 170, 172, 174 and 176 is
fixedly secured to the slider 164. In response to a
detection signal outputted from each of the slider
position detecting sensors 170, 172, 174 and 176,
the winding speed of the tape-shaped package 112 set
by the reel driving shafﬁ 114 is automatically
ehanged by controlling unit (not shown).
Specifically, in the case that the slider
position detecting sensor 170 detects the position
of the slider 164 corresponding to a highest winding
speed, the winding speed of the tape-shaped package
112 is increased to reach a preliminarily determined
highest speed, causing the position of the slider
164 to be quickly raised up. In addition, in the
case that the slider position detecting sensor 172
detects the position of the slider 164 corresponding
to a high winding speed, the winding speed of the
tape-shaped package 112 is increased to reach a
preliminarily determined high speed, causing the
position of the slider 164 to be correspondingly

raised up. Additionally, in the case that the

This Sheet Has Been Replaced’ | This is the replacemenmnt sheet

(MR I - 6 iR 7

Date:



- 50 - 112 starts to be wound around the reel 116 but also directly
before conpletion of the wi nding operation, and it is rotated at a high
speed for a period of tine other than the foregoing ones, but rotation of

_31...

slider position detecting sensor 174 detects the
position of the slider 164 corresponding to a low
winding speed, the winding speed of the tape-shaped
package 112 is reduced to assume a preliminarily |
determined low speed, causing the position of the
slider 164 to be correspondingly lowered. Further,
in the case that the slider position detecting
sensor 176 detects the position of the slider 164
correspondlng to a lowest winding speed, the winding
speed of the tape-shaped package 112 is reduced to
assume a preliminarily determined lowest speed,
causing the position of the slider 164 to be quickly
lowered. |

As shown in Fig. 1, Fig. 4, Fig. S, Fig. 6 that
is an enlarged front view of a pin roller 186
arranged at the left upper end part of the upper
casing 110, Fig. 7 that is an enlarged sectional
view of the pin roller 186 taken_along line 7 - 7 in
Fig. 6 and Fig. 8 that is an enlarged sectional view
of a section represented by an arrow-shaped.mark of
8 in Fig. 7, the pin roller 186 is disposed
slantwise downwafd of a tapé—shaped package
introduction pulley 646 which is rotatably disposed
at the left uppermost end of the upper casing 110,
and a number of pins 182 arranged in the equally
spaced relationship as seen in the circumferential
direction of the pin roller 186 so as to be brought

in meshing engagement with a plurality of
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the reel driving shaft 114 is stopped at the tine of exchanging the reel
116 wi th anot her one. To assure that the reel 116 is detached fromthe
reel driving shaft 114 after the tape-shaped package 112 is conpl etely
wound around the reel 116, an annular reel thrusting plate 432 is arranged
in such a manner as to surround the reet 32iwing shaft 114 therewith, and

the forenpst ends of a plurality of
perforation holes 180 formed through the tape-shaped

package 112 (see Fig. 3) are radially projected from
the pin roller 186 with the aid of a plurality of
-set screws 184. 1In addition, a rotary encoder 188
is disposed integral with the pin roller 186 in the
coaxial relationship relapive to the latter in order
to detect the length of passage of the tape-shaped
package 112 past the pin roller 182, i.e., the
length of the tape-shaped package 112 wound around
the reel 116.

In this embodiment, the pins 186 on the pin
roller 186 are brought in meshing engagement with
the perforation holes 180 formed through the tape-
shaped package 112 in the equally spaced
relationship in order to detect the length of
passage of the tape-shaped package 112 by utilizing
the followable rotary movement of the pin roller 186
caused as the tape-shaped package 112 moves in the
forward direction. Altérnafively, a pair of light
permeation type optical sensors having the |
perforation holes 180 interposed therebetween may be
substituted for the pin roller 186. 1In this case,
the length of passage of the tape-shaped package 112
is-deﬁected by counting a series of pulse-like
detection signals each outputted every time the
optical sensors detect one perforation hole 180
without any necessity for coming in contact with the

perforation hole 180.
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gui de rods 436 slidably inserted through rod guide  bushes 434 attached to
the upper casing 110 are fixedly secured to the rear surface of the
annular reel thrusting plate 432. The |eft-hand ends of the guide rods
436 are fixedly secured to an annular connection plate 438 which surrounds
the right-hand end part of the hol | ow Sh&% 396 therewith, and a pi ston
rod 444 of a reel discharging air cylinder

To assure that the tape-shaped package 112 is

properly conducted from the package introduction
pulley 646 to a pair of pinch rollers 126 and 128 to
be described later, a stationary guide member 196
having a guide portion 194 formed thereon to
slidably hold the right-hand end of the tape-shaped
package 112 therewith and a movable guide member 198
capable of moving toward or away from the stationary
guide member 196 (i.e., in the rightward/leftward
direction as seen in Fig. 7) cdrresponding to the
width of the tape-shaped package 112 are mounted on
an inverted L-shaped bracket 192 fixedly secured to
the upper casing 110 by using boits 190.

As is apparent from Fig. 9 which shows by way of
perspective view the appearance of both the guide
members 196 and 198, to assure that the movable
guide member 198 can be displaced toward or away
from the stationary-guide member 196 with the aid of
two bolts 200 threadably fitted to the bracket 192,
a pair of elongated holes 202 are formed through the
movablé guide member 198 so as to allow a series of
pocket portions 150 on the tape-shaped package 112
to mové past a gap 204 formed between the stationary
guide member 196 and the movable guide member 198.

A relief groove 208 is formed at the central part of
a guide portion 206 of the movable guide member 198
usable for slidably holding the left-hand end of the
tape—shaped package 112 in order to allow the pins
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442 nmounted on the subframe 390 via a bracket 440 is operatively connected
to the annul ar connection plate 438 via a flexible joint 446. When t he
piston rod 444 of the reel discharging air cylinder 442 is expanded, the
reel thrusting plate 432 located at the retracted position shown in Fig.
17 is -displaced in the forward directiomtd4 reach a position represented
by phantom | i nes shown

182 on the pin roller 186 to be successively
received in the relief groove 208. With this
construction, when the tape-shaped package 112 moves
between the pin roller 186 and both the guide
members 196 and 198, the fore end part of each pin
182 on the pin roller 186 is fitted into one
perforation hole 180 formed through the tape-shaped
package 112, whereby as the tape-shaped package 112
moves in the forward direction, the pin roller 186
is followably rotated so as to enable a quantity of
movement of the tape-shaped package 112 to be
detected by the rotary éncoder 188;

As is apparent from Fig. 10 that is an enlarged
front view of a pair of pinch rollers 126 and 128
and Fig; 11 that ié a sectional view of the pinch
rollers 126 and 128 taken along line 11 - 11 in Figqg.
10, a pinch roller driving shaft 212, of which fore
end part is projected outside of the upper casing
110, is rotatably supported by a pair of bearings
214 in a cylindrical holder 210 fixedly secured to
the rear surface of the upper casing 110. A pair of
driving pinch rollers 126a and 126b adapted to hold.
the opposite sides of the tape-shaped package 112
with the pocket portion 150 on the tape-shaped
package 112 interposed therebetween are fitted onto
the fore end part of the pinch foller driving shaft
212, and the driving pinch roller 126a located

outside of the driving pinch roller 126b can
S
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- 51 - in the drawi ng, whereby the reel 116 fitted onto the reel driving
shaft 114 is thrusted toward the reel

-~ 35 =~

~immovably be held on the pinch roller driving shaft
212 at an arbitrary position determined
corresponding to the width of the tape-shaped
package 112 as seen in the longitudinal direction of
the pinch roller driving shaft 212 by tightening a
set screw 216. A pinch roller driving motor 218 for
rotationally driving the pinch roller driving shaft
212 is attached to a frame 220 in the upper casing
110 via a speed reducing unit 222, and an endless
toothed belt 232 is bridged between a driving gear
226 integrated with an output shaft 224 of the speed
reducing unit 222 and an idling gear 230 rotatably
fitted onto the pinch roller driving shaft 212 via
bearings 228 while extending around the driving gear
226 and the idling gear 230.

An electromagnetic clutch 234 is interposed
between the idling gear 230 and the upper casing
liO. In this embodiment, the electromagnetic clutch
234 is substantially composed of a spline sleeve 236
integrated with the idling gear 230, an armature 238
slidably fitted onto the spline sleeve 236 to
slidably move on the latter, a frictional plate 240
integrally fitted onto the pinch roller shaft 212, a
compression coil spring 242 interposed between the
spline sleeve 236 and the armature 238 for normally
biasing the armature 238 toward the frictional plate
240, and a coil block 244 for magnetizing the

frictional plate 240 for biasing the armature 238
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recei ving/delivering shaft 416 which is |ocated opposite to the reel
driving shaft 114 as seen in the axial direction. It should be noted
that the structure of the reel attaching/detaching unit 140 should not be
limted only to that in the aforenentioned enbodi nent but any other type
of hitherto known structure may be enploy?@ for the reel.
attachlng/detachlng unit 140.

toward the idling gear 230 by the magnetic force
against the resilient force of the compression coil
spring 242. The coil block 244 having the pinch
roller driving shaft 212 surrounded thereby with
bearings 246 interposed therebetween is held by a
coil holder 248 fixedly secured to the upper casing
110 at the left-hand end thereof.

Thus, when the coil block 244 is turned off, the
armature 238 is thrusted against the frictional
plate 240 by the resilient force of the compression
coil spring 242 so that the rotational force of the
pinch roller driving motor 218 is transmitted from
the frictional plate 240 to the pinch roller driving
shaft 212 by the frictional force arising between
the armature 238 and the frictional plate 240, via
the endless toothed belt 232, the spline sleeve 236
integrated with the idling gear 230 ahd the armature
238. On the contrary, when the coil block 244 is
turned on, the armature 238 is parted away from the
frictional plate 240 by the magnetic force generated
by the coil block 244 against thé resilient force of
the compression coil spring 242. Thus, the |
rotational force of the pinch roller driving motor
218 is transmitted only to the spline sleeve 236
integrated with the idling gear 230 and the armature
238 via the endless toothed belt 232, resulting in
the spline sleeve 236 and the armature 238 being

idly rotated relative to the pinch roller driving
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To assure that the forenmost end of the tape- shaped package 112 delivered
fromthe tape-shaped package forenost end guiding unit 130 is
automatically engaged with a tape insert slot 120 fornmed through a hub
core 118 of an enpty reel 116 fitted onto the reel driving shaft 114, a
reel indexing unit 142 serves to stop +h87tape insert

shaft 212.

The electromagnetic clutch 234 is held in the
inoperative state that it is turned off until the
foremost end of the tape-shaped package 112 is
seized by the tape-shaped package foremost end
guiding unit 130 located at the position where the
receipt of the package to be described later is
stopped. In addition, the electromagnetic ciutch 234
is heid also in the inoperative state that it is
turned off when the reel driving shaft 114 is
rotated at a low speed so as to allow the fore end
part of the tape-shaped package 112 to be wound
around the hub core 118 of the reel 116 while the
package foremost end guiding unit 130 is located at
the position where the delivery of.the tape-shaped
package is stopped. While the foregoing state is
maintained, the rotational force of the pinch roller
driving motof 218 is transmitted to the pinch roller
126a. However, the electromagnetic clutch 234 is
held in the oOperative state that it is turned on for
a period of time other than the aforementioned one.

On the other hand, a tﬁrn shaft holding sleeve
250 is fixedly secured to the upper casing 110 in
the vicinity of a bearing holder 210 so that a turn
shaft 252 extending through the upper casing 110 in
parallel with the pinch roller driving shaft 212 is
rotatably supported in the turn shaff holding sleeve'
250. The upper end part of a turn arm 254 is firmly
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slot 120 at a predeterm ned position at all tines. Fig. 1 and Fig. 18 show
the structure of the foregoing reel indexing unit 142, respectively.
Specifically, an expansible/contractible air cylinder 450 including a

pi ston' rod 448 adapted to expand toward and contract away fromthe hub
core 118 is arranged at the lower end par38of the upper casing 110. A
reflection type insert slot detecting

fitted onto the turn shaft 252 at the left-hand end
of the latter as seen in Fig. 11, and a roller
holding shaft 256 is projected from the lower end
part of the turn arm 254 in parallel with the pinch
roller driving shaft 212. An idling pinch roller
128 is rotatably supported on the roller holding
shaft 256 while facing to the pair of driving pinch
rollers 126a and 126b with the tépe—shaped package
112 interposed therebetween in the clamped state. A
tension pin 260 is projected from the rear surface
of the upper ‘casing 110 at the positioﬁ above the
turn shaft 252, and an adjustment screw shaft 262 is
threadably inserted through thé tension pin 260 with
a pair of léck nuts 264 located on the opposite
sides of the tension pin 260. As the lock nuts 264
are threadably tightened from the opposite sides of
the tension pin 260; the tension pin 260 is
immovably held on the adjustment screw shaft 262
while building an integral structure with the
adjustment screw shaft 262. A tension coil spring
268 is bridged between the left-hand end of the
adjustment screw shaft 262 and a circular disc-
shaped tension ring 266 immovably fitted onto the
turn shaft 252 at the left-hand end of the latter in
order to normally bias the idling pinch roller 128
toward the driving pinch rollers 126a and 126b.

With this construction, the idling pinch roller

128 is normally biased toward the driving pinch
[ st

: e thg | nent sheet
This Sheet Has Been Re‘placed This is the feplacem

il _ -



sensor 452 is disposed at the forenost end of the :piston rod 448 of the
air cylinder 450 via a sensor - 52 -

- 39 -

rollers 126a &hd 126b by the resilient force of the
tension coil spring 268, whereby as the driving _
pinch rollers 126a and 126b are rotationally driven,
the tape-shaped package 112 held between both the
driving pinch rollers 126a and 126b in the clamped
state is slantwise downward cdnveyed in the
rightward direction as seen in Fig. 1. It is
obvious that the resilient force of the tension coil
spring 268 can arbitrarily be changed by adequately
adjusting the position where the lock nuts 264 are
thréadably fitted onto the adjustment screw shaft
262. |

A tape-shaped package cutting unit 132 is
arranged at the position slantwise downward of the
pair of pinch rollers 126 and 128. Fig. 12 shows by
way of an enlarged sectionél view the structure of
the package cutting unit 132.

Specifically, a knife driving air cylinder 270
is arranged on-the rear surface of the upper casing
110 via a bracket 272 fastened to the latter with a
downward attitude, and the left-hand end part of a
rod holder 276 extending through the upper casing
110 is connected to the lower end of é piston rod
274 extending through the knife driving air cylinder
270. In addition, the lower end of a cutter rod 280
slidably held by a pair of guide bushes 278 fastened

to the front surface of the upper casing 110 is

firmly connected to the right¥hand end part of the
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bracket 454 in order to detect one of the tape insert slots 120 forned

t hrough the hub core 118 of the reel 116 by using an optical fiber. To
assure that the sensor bracket 454 is snmoothly displaced in the reel 16
in the forward direction to reach a detecting position represented by
phantomlines in Fig. 18 while it is not4&dversely affected by any warpage
of both the flange portions 456 of the reel

rod holder 276. A cutter holder 282 is secured to
the lower end of the cutter rod 280, and a cutter
knife 284 is firmly attached to the cutter holder
282 in order to cut the tape-shaped package 112
therewith. A plate-shaped knife receiver 286
adapted to be projected f;om the rear side of the
upper casing 110 is slidably held relative to a
knife receiver holder 288 fastened to the rear
surface of the upper casing 110 directly below the
cutter knife 284 in such a manner as to slidably
move in the normal direction relative to the upper
casing 110 (i.e., in the rightward/leftward
direction as seen in Fig. 13). The foremost end of
a piston rod 294 projected from the holder driving
cylinder 292 fixedly secured to the rear surface of
the upper casing 110 via a braéket 290 is connected
to the left-hand end of the knife receiver holder
288 via a connecting member 296. In operation,
before the piston rod 274 of the knife driving air
cylinder 270 is lowered, the piston rod 294 of the
holder driving cylinder 292 is displaced in the
forward direction, causing the fore end part of the .
knifé receiver holder 288 to be projected directly
below the carrier tape 134 of the tape-shaped
package 112 in order to receive the thrusting force
of the cutter knife 284.

On the other hand, to damp the shock caused when

the tape-shaped package 112 is cut by the cutter
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116, the sensor bracket 454 is tapered as shown in Fig. 19 that is a plan
view of the sensor bracket 454. In addition, to assure that the

t ape- shaped package 112 is reliably brought in the interior of the reel
116 by forcibly expanding both-the flange portions 456 of the reel 116 in
the outward direction, an enlarged porti-oM¥58 having an increased wdth
is fastened to the rear end part of .the sensor bracket 454 (on the

left-hand side,3%e 284, a damper ring 298 having a substantially
U-shaped sectional shape is attached to the upper
end of the piston rod 274 of the knife driving air
cylinder 270. 1In this connection, the lower end
part of the damper ring 298 adapted to collide
égéinst the upper surface of the bracket 272 is
molded of an elastic material such as a rubber or
the like. The tapé—shaped package cutting unit 132
is actuated when it is detected by the rotary
encoder 188 that the tape-shaped package 112 is
wound around the reel 116 by a predetermined length.
At this time, the reel driving shaft 114 is held in =
the temporarily stopped state.

It should be noted that any hitherto known
structure other than that described above may be
employed for the package cutting unit 132.

_ Fig. 13 schematically shows by way of rear view
the structure of a tape-shaped package foremost end
guiding unit 130 for conducting the tape-shaped
package 112 discharged from the pair of pinch
rollers 126 and 128 to the empty reel 116 fitted
onto the reel driving shaft 114 while the foremost
end of the tape-shaped package 112 is seized by the
guiding unit 130, Fig. 14 shoWs by way of sectional
view the structure of the tépe—shaped package
foremost end guiding unit 130 taken aloﬁg line 14 -
14 in Fig. 13, and Fig. 15 shows by way of sectional

view the structure of a carrier tape cutting unit
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seen in Fig. 19). Wien one of the tape insert slots 120 is indexed to
a predeterm ned position on the hub core 118 of the reel 116 fitted onto
the reel driving shaft 114, the piston rod 448 of the air cylinder 450 is
expanded fromthe standby position as shown in Fig. 18, causing the sensor
bracket 454 to be displ aced - 42 - '

136.

The opposite ends of a slider guide shaft 300
extending in the directiqn in parallel with a line
segment between the'pair of pinch rollers 126 and

2 128 and the reel driving shaft 114 are held on the
upper casing 110 within the range between the pair
of pinch rollers 126 and 128 and the reel driving
shaft 114 with the aid of a bracket 302, and a
slidable pin 310 slidably received between a guide
block 308 and an upper guide member 306 having an
inverted L-shaped sectional contour and fixedly
secured to the upper casing'ilo in parallel with the
slider guide shaft 300 is firmly secured to a slider .
base 304 slidably fitted onto the slider duide shaft
300 to slidably move along the latter by tightening
screws.

An air cylinder 322 includes a piston rod 316 of
which foremost end is operatively connected to the
slider base 304 via a bracket 318 and a connecting
member 320. To assure that a slide member 312 of a
rodless cylinder 314 fixedly secured to the upper
casing 110 can reciprocably move in the direction in
parallel with the slide guidg shaft 300, the air
cylinder 322 is firmly secured to the sliding member

- 312. Three stop positions, i.e., a tape-shaped
- package receiving stop position located in the
vicinity of the pinch rollers 126 and 128 to receive

the fore end part of the tape-shaped package 112
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I n the space defined between both the flange portions 456 of the reel 116
in the forward direction to reach a detecting position |ocated opposite
to the hub core 118 of the reel 116. At

- 43 -

delivered from the pinch rollers 126 and 128, a
tape-shaped package delivering stop position located
in the vicinity of the reel driving shaft 114 to
deliver the fore end part of the tape-shaped package
112 to the reel 116 fitted onto the reel driving
shaft 114, and a tape-shaped package guiding stop
position located between the tape~shaped package
receiving stop position and the tape-shaped package
delivering stop position for guiding the movement of
the tape-shaped package 112 from the pair of pinch
rollers 126 and 128 to the reel driving shaft 114 in
the course 6f a winding operation for winding the
tape-shaped package 112 around the reel.116 are
determined by combining the opposite end positions
of reciprocable movement of the sliding membei 312
of the rodless cylinder 314 with the opposite end
positions of reciprocable movement of the piston rod
316 of the air cylinder 322.

A slider 324 having the slider base 304 firmly‘
secured to the lower surface thereof is projected
outside of an opening portion 326 formed through the
upper casing'llo in parallel with the slider guide
shaft 300 so that a tape-shaped package introduction
block 328 and a tape-shaped package guide arm 330
are mounted on the fore end part of the slider 324.

The tape-shaped package introduction block 328
having a tape-shaped package guide groove 332 formed

so as to slidably receive the tape-shaped package
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- 53 - this tinme, the reel 116 is imovably held w thout any rotation
thereof. Subsequently, the reel driving stepping notor 430 is
rotationally driven at a | ow speed. Wien the insert slot detecting sensor
452 detects one of tape insert slots 120 forned t hrough the hub core 118
of the reel 116 while the 44

112 therein i& exchangeably secured to the slider
324 by tightening screws. A block holder 336 is
firmly fitted onto a rotary clamp shaft 334
rotatably inserted through the.central part of the
tape-shaped package introduction block 328 in the
horizontal direction at a right angle relative to
the direction of conveyance of the tape-~shaped
package 112, and a clamp block 338 having an
inverted L-shaped sectional contour is firmly
secured to the block holder 336 by tightening set
screws. In addition, a clamp pawl 340 adapted to -
thrust the fore end part of the tape-shaped package
112 received in the tape-shaped package guide groove
332 of the tape-shaped package introduction block
328 against the tape-shaped package guide groove 332
is integrally secured to the clamp block 338. In
addition, a clamp lever 342 of which left-hand end
part is integrally fitted onto the rotary clamp
'shaft 334 is connected to-a_lever extension member
346 while a tension coil spring 344 is spanned
between the right-hand end part of the clamp lever
342 and the right-hand end part of the bracket 318.
To turn the clamp lever 342 about the rotary clamp
_ shaft 334 together with the lever extension member
346 in the anticlockwise direction as seen in Fig.
13 against the resilient force of the tension coil
spring 344, an air cylinder 350 including a piston

rod 348 is firmly mounted on the bracket 318.
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foregoing state is maintained, a detection signal is outputted to a
controlling unit (not shown) for the reel driving stepping notor 430. In
response to the detection signal, the reel driving shaft 114 is rotated
by a predetermned angle with the aid of the controlling unit, and
thereafter, the rotation of the reel driMvishg-shaft 114 is stopped, whereby
the tape insert slot 120 on the hub core 118 is | ocated

Specifically, while the tape-shaped package 112
is wound around the reel.116, the piston rod 348 of
the air cylinder 350 is retracted in the downward
direction as shown in Fig. 13, and the clamp lever
342 is turnably biased by the resilient force of the
tension coil spring 344 in such a manner as to allow
the tape-shaped package guide grobve 332 of the
tape-shaped package introduction block 328 to be
parted away from the clamp pawl 340. As a result, a
gap wide enough to allow the tépe—shaped package 112
to pass between the clamp pawl 340 and the tape-
shaped package guide groove 332 is formed
therebetween. On the contrary, in the case that the
fore énd part of the tape-shaped package 112 is
delivered to the reel 116, the piston rod 348 of the
air cylinder 350 is expanded from the state shown in
Fig. 13 in the upward direction, causing the clamp
lever 342 to be turnably biased so as to allow the
tape-shaped package guide groove 332 of the tape-
shaped package introduction block 328 to come in
contact.with the clamp pawl 340, whereby the fore
end part of the tape-shaped package 112 received in
the tape-shaped package introduction block 328 is
thrusted against the tape-shaped package guide
groove 332, resulting in the fore end part of the
tape-shaped package 112 being firmly seized by the
clamp pawl 340 in the tape-shaped package
introduction block 328.

This is th e»epwcempntsheet
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at the position facing to the forenost end of the tape-shaped package 112
conveyed fromthe tape- shaped package forenost end guiding unit 130.

In this enbodiment, the insert slot detecting sensor 452 is enployed for
the reel indexing unit 142 as neans for detecting the position of each
tape insert slot 120 formed through the Rup €ore 118 of the reel 116. It
of course is obvious that any

On the éther hand, as is apparent from Fig. 13
and Fig. 16 which shows by way of enlarged sectional
view structure of the tape-shaped package guide arm
330, the tape-shaped package guide arm 330 is
ﬁurnably_supported to turn about a pivotal pin 354
which is inserted through an arm support plate 352
integrated with the slider 324. To assure that the
tape-shaped package 112 is reliably brought in
contact with the tape-shaped package guide groove
356 as the former slidably moves along the latter, a
leaf spring 358 is fastened to the upper surface of
the tape—éhaped package guide arm 330 by tightening
a screw 360 in order to apply a certain intensity of
resilient force of the leaf spring 358 to the tape-
shaped package 112 from above. In addition, a
compression coil spring 362 is disposed between the
tape-shaped package guide arm 330 and the slider 324
to normally bias the package guide arm 330 in such a
manner as to allow the latter to turn about the
pivotal pin 354 in the clockwise direction as seen
in Fig. 13.

The fundamental structure of a carrier tape
cutting unit 136 located between the tape-shaped
package cutting unit 132 and the reel driving shaft
114 to form a leader portion 122 by cutting only the
carrier tape 134 of the tape-shaped package 112 is
substantially coincident with that of the tape-

shaped package cutting unit 132, and the carrier
A ——
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ot her type of hitherto known sensor such as a supersonic sensor, a contact
sensor or the like may be substituted for the insert slot detecting sensor
452. Fig. 20 schematically shows by way of illustrative view the

structure of an end seal
' - 47 -

tépe cutting unit 136 is 6perated directly after the
tape-shaped package cutting unit 132_is operated.
Specifically, as shown in Fig. 15, a knife
driving air cylinder 364 is attached to the front
surface of the upper casing 110 with the aid of a
bracket 366 with an upward attitﬁde, and the upper
end of a piston rod 368 exténding through the knife
driving air_cylinder 364 is slidably held by a rod
guide 370 secured tq the upper casing 110 while
extending through the rod guide 370. A cutter
holder 372 is secured to the upper end of the piston
rod 368, and a cutter knife 374 is firmly attached
to the cutter holder 372 in order to cut the carrier
tape 134 of the tape-shaped package 112 therewith.
A plate-shaped knife receiver 376 projected outside
of the upper casing 110 from the rear side of the
latter is located directly.above the cutter knife
374, and it is slidably held by a knife receiver
holder 378 fastened to rear surface of the upper
casing 110 to slidably move in the normal direction
relative to the upper casing 110 (i.e., in the
. rightward/leftward direction as seen in Fig. 15). A
holder driving cylinder 382 is secured to the knife
receiver holder 378 via a bracket 380, and the
foremost end of a piston rod 384 of the holder
driving cylinder 382 is operatively connected to the
left-hand end of the knife receiver holder 378 via a

connecting member 386. The piston rod 368 of the
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REPLACEMENT SHEET - 54 - feeding unit 138 for
connecting an end seal 124 to the termnal end of the | eader portion 122,
and Fig. 21 shows by way of sectional view the structure of the end seal
feeding unit 138 in the devel oped state.

holder driving air cylinder 364 is expanded before
the piston rod 368 of the knife driving air cylinder
364 is raised up, causing the fore end part of the
knife receiver 376 to be projected between the
carrier tape 134 and the cover tape 154 both of
which are not still fused to each other, in order to
receive the thrusting force of the cutter knife 374
therewith.

On the other hand, a tape sucking plate 642
having a L-shaped sectional contour is fastened to
the upper casing 110 by tightening screws in order
to take up the cover tape 154 éfter the latter is
cut by actuating the tape-shaped package cutting
unit 132, and a.suction tube 644 is disposed on the
rear surface of the tape sucking plate 642 facing to
the cover tape 154 of the tape-shaped package 112
while making communication with a suction pump (not
shown) . Thus, when the suction puﬁp is driven
before the tape-shaped package cutting unit 132 is
actuated, the cover tape 154 is sucked up to reach
the lower surface of the tape sucking plate 642,
causing only the carrier tape 134 to be downwardly
suspended from the~tape'sucking plate 642 due to its
own dead weight. As a result, the carrier tape 134
is separated from the cover tape 154, whereby only
the carrier tape 134 éan reliably be cut by the
cutter knife 374 after the knife receiver 376 is

inserted between the carrier tape 134 and the cover
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Specifically, an end seal feeding reel 464 is detachably and rotatably
nmounted on a reel nounting bracket 462 projected outside of the right-hand
- side surface of the upper casing 110, and a release |liner 466 having a
plurality of ribbon-shaped end seals 124 %ghesively attached thereto in
the equally spaced relationship as seen ih”the |ongitudinal direction of
the release liner 466 is wound around

tape 154. The suction pump is continuously driven

directly before the leader portion 122 of the tape-
shaped package 112 is completely wound around the
reel 116. |

To damp the shock caused when the carrier 134 is
cut by the cutter knife 374, a damper ring 388
having a U-shaped sectional contour and molded of an
elastic material such as a rubber or the like is
attached to the lower end of the piston rod 368 of
the knife driving air cylinder 364 to collide
against the lower surface of the bracket 366. The
carrier tape cutting unit 136 is actuated subsequent
to the cutting operation achieved for the tape-
shaped padkage 112 by actuating the tape-shaped
package cutting unit 132. For this reason, the reel
driving shaft 114 should temporarily be held in the
stopped state between the time wheh the tape-shaped
package cutting unit 132 starts to be actuated and
the time when the carrier tape cutting unit 136
concludes to be actuated.

The structure of the carrier tape cutting unit
136 should not be limited oﬁly to that émployed in
this embodiment but any other type of hitherto known
structure may be employed for the carrier tape
cutting unit 136.

Fig. 17 shows by way of sectional view the
structure of a reel attaching/detaching unit 140

constructed in accordance with this embodiment.
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the end seal feeding reel 464. A release |iner winding shaft 472 is
rotatably supported by the upper casing 110 and an inner franme 468
arranged inside of the upper casing 110 with the aid of a pair of bearing
bushes 470 whil e extending through the upper casing 110 and the inner
franme 468, and a release liner wi nding re 0474 having a single flange
structure is detachably fitted onto the fore

Specifically, a subframe 390 having a heavy
thickness is immovably held inside of the upper
casing 110 with the aid of a plurality of support
columns 392 while extending in parallel with the
upper casing 110. A cylindriéal driving shaft
holder 394 is immovably secured to the central part
of the subframe 390, and a hollow shaft 396
extending through the driving shaft holder 394 is
rotatably held in the driving shaft holder 394 with
the aid of a pair of bearings 398. A compressed air
supply source (not shown) is communicated with the
left-hand end of the hollow shaft 396 via a rotary
joint 400, and a reel chuck shiff valve 406
communicated with a compressed air supply path 402
in the hollow shaft 396 via an air piping 404 as
well as a reel driving shaft expanding/contracting
unit 410 including a reel driving shaft 114 adapted
to fitted into a reel hole 408 formed through thé
central part of the hub core 118 of the reel 116 are
connected to the right-hand end of the hollow shaft
396. |

In this embodiment, the reel driving shaft
expanding/contracting unit 410 includes a reel
driving shaft 114 having a split structure composed
of three split segments so as to allow the outer
diameter thereof to be reduced by the resilient
force of spring means (not shown) and a plurality of

engagement pins 414 adapted to be engaged with a
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end part of the release liner winding shaft 472 by tightening a screw 476.
A wedge-shaped peeling plate 478 is firmy secured to the upper casing 110
at the position above the tape-shaped package guiding arm 330 disposed at
t he tape-shaped package gui di ng stop p03|téfn of the tape-shaped package

f orenost end B

plurality of engagement grooves 412 radially formed
outward of the outer periphery of the reel hole 408.
As compressed air is fed from the reel chuck
shifting valve 406, the three split éegments of the
reel driving shaft 114 are radially displaced in
such a manner that the outer diameter of the reel
driving shaft 114 is enlarged against the resilient
force of spring means. When the enlarged outer
diameter of the reel driving shaft 114 collides with
the inner peripheral surface of.the reel hole 408,
the reel 116 is firmly held on the reel driving
shaft 114 while building an integral structure with
the latter. On the contrary, when the compressed
air in the reel driving shaft expanding/contracting
unit 410 is exhausted to the outside by actuating
the reel chuck shifting valve 406, the three split
segments of the reel driving shaft 114 are equally
radially displaced in the inward direction until the
outer diameter of the reel driving shaft 114 is
reduced to such an extent that the reel 116 can be
detached frbm the reel driving shaft 114. Each of
the engagement pins 414 is normally biased by the
resilient force of a compression coil spring 415
received therein in such a manner as not to allow it
to be projected from the outer end surface of the
reel driving shaft 114. With such construction, when
the position of each engagement pin 414 does not

coincide with that of each engagement groove 412 in
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- 55 - guiding unit 130 in order to peel the fore end part of ah end
seal 124 fromthe release liner 466, and a pair of retaining rollers 480
and 482 are rotatably

_52_
the reel hole 408, the foremost end of each
engagement -pin 414 is retracted inside of the reel
driving shaft 114 (i.e., in the leftward direction
as seen in Fig. 17) by the resilient force of the
compression coil spring 415.

In this embodiment, the reel chuck shifting
valve 406 is actuated to stop the feeding of
compressed air to the reel driving shaft
expanding/contracting unit 410 only when the reel
116 is displaced between the reel driving shaft 114
and a reel receiving/delivering shaft 416 to be
described later (see Fig. 23) so that it is received
from and delivered to the reel receiving/delivering
shaft 416. Otherwise, the reel chuck shifting valve
406 is actuated to feed compressed air to the reel
driving shaft expanding/contracting unit 410. As
will be described later, since the reel
receiving/delivering shaft 416 is dimensioned to
have an outer diameter substantially equal to that
of the reel driving shaft 114 in the contracted
state, when the reel driving shaft 114 is correctly
located opposite to the reel receiving/delivering
shaft 416 as seen in the axial direction, receiving
of the reel 116 from the reel receiving/delivering
shaft 416 and delivering of the former from the
latter cah be achieved between the reel driving
shaft 114 and the reel receiving/delivering shaft

416 without an occurrence of any particular problem
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fitted onto roller shafts 484 and 486 projected outside of the upper
casing 110 on the left-hand side .of the peeling plate 478. As the rel ease
liner  tape 466 is unwound fromthe end seal feeding reel 464, it is
delivered to the release liner wwinding reel 474 via the first retaining
roller 480, the peeling plate 478 and thé3etond retaining roller 482. At
this time, one of end seals 124 is peel ed

irrespective of some downward positional offset of
the center axis of the reel hole 408 of the réel_116
relative to the center axis of the reel driving
shaft 114 and the reel receiving/delivering shaft
416.

A speed reducing unit 420 is mounted on the
subframe 390 via a bracket 418. A driving gear 424
is firmly fitted onto an output shaft 422 of the
speed reducing unit 420 and a follower gear 426 is
firmly fitted onto the left-hand end part of the
hollow shaft 396 so that an endless toothed. belt 428
is spanned between both the gears 424 and 426 while
extending around them. Thus, as a reel driving
stepping motor 430 assembled with the speed reducing
unit 420 is rotationally driven, the hollow shaft
396 is rotated at a reduced speed together with the
reel chuck shifting valve 406 and the reel driving
shaft expanding/contracting unit 410 via the speed
reducing unit 420 and the endiess toothed belt 428.

In response to detection signals outputted from
the slider position detecting sensors 170, 172, 174
and 176, the rotary encoder 188 and an insert slot
detecting sensor 452 to be described latef, the
rotational speed of the reel driving shaft 114 can
arbitrarily be changed in conformity with a command
issued from a controlling unit (not shown).
Basically, the reel driving shaft 114 is rotated-at

a low speed not only when the tape-shaped package
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off fromthe release |liner 466 due to a | arge nmagnitude of direction change
I nduced by the peeling plate 478, resulting in the end seal 124 being
projected away fromthe forenpst end of the peeling plate 478. A pair
of tape seizing rollers 488 and 490 for holding the release liner 466 in
the clanped state and an end seal sensof 292 for detecting whether an end
seal 124 is adhesively attached to the rel ease

112 starts to be wound around the reel 116 but also

directly before completion of the winding operation,
and it is rotated at a high speed for a period of
time other than the foregoing ones, but rotation of
the reel driving shaft 114 is stopped at the time of
exchanging the reel 116 with another one.

To assure that the reel 116 is detached from the
reel driving shaft 114 after the tape-shaped package
112 is cdmpletely wound around the reel 116, an
annular reel thrusting plate 432 is arranged in such
a manner as to surround the reel driving shaft 114
therewith, and the foremost ends of a plurality of
guide rods 436 slidably inserted through rod guide
bushes 434 attached to the upper casing 110 are
fixedly secured to the rear surface of the annular
reel thrusting plate '432. The left-hand ends of the
guide rods 436 are fixedly secured to an annular
connection plate 438 which surrounds the right-hand
end part of the hollow shaft 396 therewith, and a
piston rod 444 of a reel discharging air cylinder
442 mounted on the subframe 390 via a bracket 440 is
operatively connecfed to the annular connection
plate 438 via a flexible joint. 446.

When the piston rod 444 of.the reel discharging
air cylinder 442 is expanded, the reel thrusting
plate 432 located at the retracted position shown in
Fig. 17 is displacéd in the forward direction to

reach a position represented by phantom lines shown
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| iner 466 or not are di sposed between the end seal feeding reel 464 and
the first retaining roller 480 at the positions |located in the order as
seen from the end seal feeding reel 464 side, and the tape seizing
rollers 488 and 490 are rotatably fitted onto roller shafts 494 and 496
proj ected outside of the upper casing 13053 naddition, a pair of pinch
rollers 498 and 500 for holding the rel ease |iner

in the drawing, whereby the reel 116 fitted onto the
reel driving shaft 114 is thrusted toward the reel
receiving/delivering shaft 416 which is located
oppoéite to the reel driving shaft 114 as seen in
the axial direction. .

It should be noted that the structure of the
reel attaching/detaching unit 140 should not be
limited only to that in the aforementioned
emquiment but any other type of hitherto known
structure may bé employed for the reel
attaching/detaching unit 140.

To assure that the foremost end of the tape-
shaped package 112 delivered from the tape-shaped
package foremost end guiding unit 130 is
automatically engaged with a tape insert siot 120
formed through a hub core 118 of an empty reel 116
fitted'onto the reel driving shaft 114, a reel
indexing unit 142 serves to stop the tape insert
slot 120 at a predetermined position at all times.
Fig. 1 and Fig. 18 show the structure of the
forering reel indexing unit 142, respectivelyf

‘Specifically, an expansible/contractible air
cylinder 450 including a piston rod 448 adapted to
expand toward and contract away from the hub core
118 is arranged at the lower end parﬁ of the upper
casing 110. A reflectidn'fype insert slot detecting
sensor 452 is disposed at the foremost end of the

piston rod 448 of the air cylinder 450 via a sensor
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- 56 - 466 in the clanped state are di sposed between.the second
retaining roller 482 and the rel ease |liner

- 56 -

bracket 454 in ordér to detect one of the tape
inseft slots 120 formed through the hub core 118 of
the reel 116 by using an optical fiber. To assure
that the sensor bracket 454 is smoothly displaced in
the reel 16 in the forward direction to reach a
detecting position represented by phantom lines in
Fig. 18 while it is not adversely affected by any
warpage of both the flange portions 456 of the reel
116, the sensor bracket 454 is tapered as shown in
Fig. 19 that is a plan view of the sensor bracket
454, 1In addition, to assure that the tape-shaped
package 112 is reliably brought in the interior of
the reel 116 by forcibly expanding both the flange
portions 456 of the reel 116 in the outward
direction, an enlarged portion 458 having an
increased width is fastened to the rear end part of
the sensor bracket 454 (on the left;hand side as
seen in Fig. 19).

When one of the tape insert slots 120 is indexed
to a predetermined position on the hub core 118 of
the reel 116 fitted onto the reel driving shaft 114,
the piston rod 448 of the air cylinder 450 is
expanded from the standby position as shown in Fig.
18, causing the sensor bracket 454 to be displaced
in the space defined between both the flange
portions 456 of the reel 116 in the forward
direction to reach a detecting position located

opposite to the hub cofe 118 of the reel 116. At
___’__________.————’— . .
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w ndi ng shaft 472. One of ~the pair of pinch rollers 498 and 500, i.e., the
driving pinch roller 498 is firmy fitted onto the fore end part of a
pinch roller driving shaft 504 rotatably supported by the upper casing
110 and the inner frame 468 with the aid of a pair of bearing bushes 502,
while the other one of the pair of pinchgpllers 498 and 500, i.e., the
|d||ng pinch roller 500 is rotatably fitted onto

this time, the reel 116 is 1mmovably held without
any rotation thereof. Subsequently, the reel
driving stepping motor 430 is rotationally driven at
a low speed. When the insert slot detecting sensor
452 detects one of tape insert slots 120 formed
through the hub core 118 of the reel 116 while the
foregoing state is maintained, a detectidn signal is
outputted to a controlling unit (not shown) for the
reel driving stepping motor 430. 1In responSe to the
detection signal, the reel driving shaft 114 is
rotated by a predetermined angle with the aid of the
controlling unit, and thereafter, the rotation of
the reel driving shaft 114 is stopped, whereby the
tape insert slot 120 on the hub core 118 is located
at the position facing to the foremost end of the
tape-shaped package 112 conveyed from the tape-
shaped package foremost end guiding.unit 130.

In this embodiment, the insert slot detecting
sensor 452 is employed for the reel indexing unit
142 as means for detecting the position of each tape
insert slot 120 formed through the hub core 118 of
the reel 116. It of course is obvious that any
other type of hitherto known sensor such as a
supersonic sensor, a contact sensor or the like may
be substituted for the insert slot detecting sensor
452,

Fig. 20 schematically shows by way of

illustrative view the structure of an end seal

This is the replacement sheet

-~ 6 MAR 1997

{This Sheet Has Been Replaced

Date:



a roller supporting shaft 512 firmy secured to the outer end part of a——
turn lever 510 which is turnably supported by a turn shafhis SRébt Was BBerl Re laced

turn is turnably held in a bearing bush 506 fixedly securec
casing 110. Additionally, spring neans (not shown) is di s%MﬂH’Hﬂﬁuﬁmm
turn shaft 508 for the purpose of nornal kg hiasing the idl
feeding unit 138 for connecting an end seal 124 to
the terminal end of the leader portion 122, and Fig.
21 shows by way of sectional view the structure of
the end seal feeding unit 138 in the developed
state. | |

Specifically, an end -seal feeding reel 464 is
detachably and rotatably mounted on a reel mounting
bracket 462 projected outside of the right-hand side
surface of the upper casing 110, and a release liner
466 having a plurality of ribbon-shaped end seals
124 adhesively attached thereto in the equally
spaced relationship as seen in the longitudinal
direction of the release liner 466 is wound around
the end seal feeding reel 464. A release liner
winding shaft 472 is rotatably supported by the
upper casing 110 and an inner frame 468 arranged
inside of the upper casing 110 with the aid of a
pair of bearing bushes 470 while extending through
the upper casing 110 and the inner frame 468, and a
release liner winding reel 474 having a single
flange structure is detachably fitted onto the fore
end part of the release liner winding shaft 472 by
tightening a screw 476.

A wedge—shaped peeling plate 478 is firmly
secured to the upper casing 110 at the position
above the tape-shaped package guiding arm 330
disposed at the tape-shaped package guiding stop
position of the tape-shaped package foremost end
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roller 500 toward the driving pinch roller 498 side by the rtesittent force
of the spring neans. A rel ease liner drivi ngrﬁ@gﬁgetﬁggséui]cééb 'cg(g a

speed reducing unit 518 is nounted on a bracket 514 € upper
casing 110 by tightening screws. An endl ess tooted mﬂﬂlnﬂa anned
between a driving gear 522 firmy fitted_og@o_an o] of the
speed reducing unit 518 and

guiding unit 130 in order to peel the fore end part
of an end seal 124 from the release liner 466, and a
pair of retaining rollers 480 and 482 are rotatably
fitted onto roller shafts 484 and 486 projected
outside of the upper casing 110 on the left-hand
side of the peeling plate 478. As the release liner
tape 466Iis unwound from the end seal feeding reel
464, it is delivered to the release liner winding
reel 474‘via the first retaining foller 480, the
peeling plate 478 and the second retaining roller
482. At this time, one of end seals 124 is peeled
off from the release liner 466 due to a large
magnitude of direction change induced by the peeling
plate 478, resulting in the end seal 124 being
projected away from the foremost end of the peeling
plate 478. |

A pair of tape seizing rollers 488 and 490 for
holding the release liner 466 in the clamped state
and an end seal sensor 492 for detecting whether an
end seal 124 is adhesively attached to the release
liner 466 or not are disposed between the end seal
feeding reel 464 and the first retaining roller 480
at the positions located in the order as seen from
the end seal feeding reel 464 side, and the tape
seizing rollers 488 and 490 are rotatably fitted
onto roller shafts 494 and 496 projected outside of
the upper casing 110. 1In addiﬁion, a pair of pinch

rollers 498 and 500 for holding the release liner
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a foll ower gear 524 f|rn1y fltted onto the pinch roller driving shaft 504
e extendi ng 522 and 524, and noreover, an
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466 in the clamped state are disposed between the
second retaining roller 482 and the release liner
winding shaft 472. One of the pair of pinch rollers
498 and'SOO, i.e., the driving pinch roller 498 is

firmly fitted onto the fore end part of a pinch
roller driving shaft 504 rotatably supported by the
upﬁer casing 110 and the inner frame 468 with the
aid of a pair of bearing bushes 502, while the other .
one of the pair of pinch rollers 498 and 500, i.e.,
the idling pinch roller 500 is rotatably fitted onto
a roller supporting shaft 512 firmly secured to the
outer end part of a turn lever 510 which is turnably
supported by a turn shaft 508 which in turn is
turnably held in a bearing bush 506 fixedly secured
to the upper casing 110. Additionally, spring means
(not shown) is disposed on the turn shaft 508 for
the purpose of normally biasing the idling pinch
roller 500 toward the driving pinch roller 498 side
by the resilient force of the spring means.

A release liner driving motor 516 including a
speed reducing unit 518 is mounted on a bracket 514
fastened to the upper casing 110 by tightening
screws. An endless tooted belt 526 is spanned
between a driving gear 522 firmly fitted onto an
output shaft 520 of the speed reducing unit 518 and
a follower gear 524 firmly fitted onto the pinch
roller driving shaft 504 while extending around both
the gears 522 and 524, and moreover, an endless .
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power transmtting belt 532 is spanned between a pulley 528 firmy fitted
onto the rear end part of the release liner winding shaft 472 and a pul |l ey
530 firmy fitted onto the rear end part of the pinch roller driving
shaft 504 while extending around both the pulleys 528 and 530. The
rel ease liner driving notor 516 is - 61 -
power transmitting belt 532 is spanned between a
pulley 528 firmly fitted onto the rear end part of
the release liner winding shaft 472 and a pulley 530
firmly fitted onto the rear end part of the pinch
roller driving shaft 504 while extending around both
the pulleys 528 and 530.
The release liner driving motor 516 is
intermittently rotated every time a leader portion
122 is formed by actuating the carrier tape cutting
unit 136. Specifically, the release liner driving
motor 516 starts to be rétated at a low speed in
synchronization with the rotatién of the reel
driving stepping motor 430 directly after completion
of the cutting operation performed for cutting the
carrier tape 134 by actuating the carrier tape
cutting unit 136, in order to convey the release
liner 466 at a speed corresponding to the conveying
speed of the leader portion 122, .whereby the
foremost end of the end seal 124 is adhesively
connected to the rear end part of the leader portion
122 by utilizing the.adhesive-power of the end seal
124. When it is detected that the release liner 466
is wound around the release liner winding reel 474
by a predetermined length, the release liner driving
motor 516 stops its rotation.
As shown in Fig. 20, Fig. 21 and Fig. 22 that is
a sectional view of an end seal retaining roller 540

taken along line 22 - 22 in Fig. 20, a bearing bush
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intermttently rotated every tine a [eader portion 122 is formed by
actuating the carrier tape cutting unit 136. Specifically, the rel ease
liner driving notor 516 starts to be rotated at a | ow speed in
synchroni zation with the rotation of the reel driving stepping notor 430
the carrier tape 134 by actuating the carriertape o CHting
536 is fastened to the upper casing 110 at the
position above the reei driving shaft 114 by
tightening screws in order to rotatably support a
tape retainer shaft 534 which extends through the
upper casing 110 and the bearing bush 536, and the
tape retaining roller 540 adapted to be brought in
the hollow space defined between both the flange
portions 456 of the reel 116 firmly fitted onto the
reel driving shaft 114 is rotatably held at the
foremost end of a turn lever 538 of which base end
part is fitted onto the foremqst end of the tape
retaining shaft 534. The tape retaining roller 540
is_turned about the tape retaining shaft 534 by its
own dead weight in the cloékwise direction as seen
in Fig. 20. With this construction, as the tape-
shaped package 112 is wound around the reel 116, the
outer periphery of the tape—shaped package 112 is
depressed towérd the hub core 118 side by the dead
weight of the tape retaining roller 540 in order to
assure that there does not arise a malfunction that
the end seal 124 is incorrectly connected to the
tape-shaped package 112. A relief lever 542 is
firmly fitted onto the innermost end of the tape
retaining shaft 534, and a retaining roller relief
cylihder 544 is immovably held inside of the upper
casing 110 while facing to the upper end of the
relief lever 542. As a piston rod 546 of the

retaining roller relief cylinder 544 is expanded,
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Date: = 6 MAR 1997

s Sheet Has Been Replacec

N




cutting unit 136, in order to convey the release liner 466 at a speed
corresponding to the conveying speed of the |eader portion 122, whereby

forenpost end of the end seal 124 is adhesively connected to the rear

end part of the |eader portion 122 by utilizing the adhesive power of the
end seal 124. When it is detected that tq§3release | i ner 466

the foremost end of the piston rod 546 thrusts the
relief lever 542. As a result, the tape retaining
roller 540 is turnably displaced together with the
turn lever 538 adapted to turn about the tape
retainer shaft 534. In such manner, the reel 116
can be attached to or detached from the reel driving
shaft 114.

It should be noted that the sﬁructure of the end
seal feeding unit 138 should not be 1imited only to
the aforementioned one but any other type of
hitherto known structure may be employed foi the end
seal feeding tnit 138.

Fig. 23 shows by way of sectional view the
structure of a reel receiving/delivering unit 144
which serQes to feed an empty reel 16 to the reel
driving shaft 114, and moreover, receives the reel
116 having the tape-shaped package 112 wound
therearound from the reel driving shaft 114.

Specifically, a swing arm 550 is turnably
mounted on a horizontally extending pivotél shaft
548 at a right angle relative to the reel driving
shaft 114, and the pivotal shaft 548 is located
above the upper end surface of the lower casing 106.
The upper end of an arm turning air cylinder 554 is
pivotally connected to the right-hand end of the
swing arm 550, while the lower end of the same ié
pivotally connected to é bracket 552 fastened to the

i?fsffﬂiil_§E££é§§_of the lower casing 106 at the
This is the replacement sheet
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I's wound around the release Iiner winding reel 474 by a predeterm ned

| engt h,

bush

the release liner driving notor 516 stops its rotatrhi®8heet Has B&&éh Replaced
shown in Fig. 20, Fig. 21 and Fig. 22 that is a sectional vie
seal retaining roller 540 taken along line. 22 - 22 in Fig..

- 64 -

upper end part of the latter. When the arm turning
air cylinder 554 is actuated, ﬁhe swing arm 550
selectively assumes a standby position, i.e., a
horizontal attitude as represented by solid lines in
Fig. 23. Otherwise, it assume‘a vertical attitude,
i.e., a reel receiving/delivering position as
represented by phantom lines in the drawing.

A fitting shaft driving air cylinder 556
including a reel receiving/delivering shaft 416
adapted to be fitted into a reel hole 408 formed
through the central part of the reel 116 is fixedly
secured to the left-hand end part of the swing arm
550 with an upward attitude, and the reel
receiving/delivering shaft 416 is dimensioned to
have an outer diameter substantially equal to that
of the reel driving.shaft 114 which is held in the
state that no compressed air is fed to the reel
driving shaft enlarging/contracting unit 410. 1In
addition, a receiving ring driving air cylinder 558
is firmly disposed rightward of the fitting shaft
driving air cylinder 558 with an upward attitude
while extending in parallel with the fitting shaft -
driving air cylindex 556. While the swing arm 550
is held in the Standby'state, a reel receiving ring
566 of which upper end surface is held in the
horizontal state with the aid of a receiving ring
bracket 564 is firmly connected to a piston xrod 562
of the receiving ring driving air cylinder 558.
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REPLACEMENT SHEET— - 58 - 536 is fastened to the upper

casing 110 at QShB@tS-la‘mBeaanpjmct he reel driving shaft 114 by tightening
screws in order t pport a tape retainer shaft 534 which
extends through tm‘mummlmﬂung 110 and the bearing bush 536, and the
6 -
While the fitting shaft driving air cylinder 556 is
held in the expanded state, the fore end part of the
reel receiving/delivering shaft 416 is projected
outside of the central part of the reel réceiving
- ring 566 as represented by phantom lines in Fig. 23
so that it extends through the reel hole 408. On
the contrary, while the fitting shaft driving air
cylinder 556 is held in the retracted, the reel
receiving/delivering shaft 416 is lowered below the
reel receiving ring 566 as shown in the drawing.
When the piston rod 562 of the receiving ring
driving air cylinder 558 is expanded from the state
that the reel driving shaft 114 is linearly aligned
with the reel receiving/delivering shaft 416, the
reel 16 held on the reel receiving/delivering shaft
416 is drawn out of the latter, and thereafter, it
is thrusted toward reel driving shaft 114 side.

In this embodiment, the pivofal,shaft 548 for
the swing arm 550 of the reel receiving/delivering
unit 144 is laid with a horizontal attitude so that
the swing arm 550 is caused to turn about the
pivotal shaft 548 by an angle of ninety degrees.
However, the présent invention should not be limited
only to this embodiment. It of course is obvious
that other type of structure rather than the
foregoing one and any type of driving means fbr
turnably driving-the swing arm 550 may be employed
for ﬁhe reel receiving/delivering unit 144 depending
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tape retaining roller 540 adapted to be brought in the holTow space
defi ned between both the flange portions 456 of the reel ;m;{e'bfmsysé‘eh ﬂcec

onto the reel driving shaft 114 is rotatably held at the
turn | ever 538 of which base end part is fitted onto the f

the tape retaining shaft 534. The tape rggaining roller
on the layout of a reel feeding/discharging unit 146

about the tape retaining shaft 534 by its

to be described later.

In this embodiment, the pass line of the tape-
shaped package 112 is downwardly inclined at a
certain angle relative to the horizontal plane in
order to reduce a floor area required for mounting
the tape winding apparatus, and moreover, a measure
is taken such that the taping machine can
continuously be operated without any reduction of an
operation rate thereof by determining a
raising/lowering stroke of the slider 164 -of the
dancer unit 148 to assume a large value.

Next, Fig. 24 shows by way of plan View the
structure of a reel feeding/discharging unit 146
which serves to feed an empty reel 116 to the reel
receiving/delivering unit 144, and moreover, receive
a reel 116 having a tape-shaped package 112 wound
therearound from the reel receiving/delivering unit
144, Fig. 25 shows by way of sectional view the
structure of the reel feeding/discharging unit 146
taken along line 25 - 25 in Fig. 24, and Fig. 26
likewise shows by way of sectional view the
structure the reel feeding/discharging unit 146
taken along line 26 - 26 in Fig. 24.

Specifically, an empty reel storage station 568
is arranged on the lower casing 106 on the left-hand
side of the reel receiving/delivering unit 144 held
in the standby state in order to storably hold a
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own dead weight in the ' direction as seen in Fig. 20. Wth this
constructi on, TlasShéyeHggggenR.: a ‘?d package 112 is wound around the reel

116, the outer ape- shaped package 112 is depressed
toward the hub
roller 540 in or

y the dead weight of the tape retaining

that there does not arise a nmalfunction that
the end seal 124 |s |ncorrectly connect ed $d the tape-shaped package 112.
Arelief lever 542 is

plurality of empty reels 116 in the overlapped

staté, and spacers 570 fastened to the lower casing
106 by tightening screws while projecting upward of
the lower casing 106 and two fore and rear support
columns 574 each standing upright from the
corresponding spacer 570 via a bracket 572 are
mounted on the empty reel storage . station 568. A
plurality of empty reels 116 are placed one above
another in the overlapped state in the hollow space
defined by the four support columns 574, and one of
the empty reels 116, i.e., the lowermost reel 116 is
placed on the upper surface of the lower casing 106.
In addition, a recovered reel storage station
576 is arfanged rightward of the lower casing 106 on
the opposite side to the empty reel storage station
568 while the reel receiving/delivering unit 144
located in the standby position is interposed
therebetween. A stocker housing.578 is integrated
with the lower casing 106 while surrounding the
recovered reel storage station 576 therewith, and a
magazine base 582 is placed on the bottom wall of
the stocker housing 578 in order to detachably plaée
a reel magazine 580 on the magazine base 582 in the
correctly located state. The magazine base 582 is
surrounded by a frame-shaped lifter 584 of which
right-hand end part is integrated with a guide bush
588 adapted to be slidably displaced along an
upright standing guide rod 586 in the stocker
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firmy fitted onto the.i.nnernost end of the tape retaini ng—shaf+—534—and =
retaining roller relief . cylinder 544 is imovably held ir Ls Hid BeeH R2Bced
casing 110 while facing to the upper end of the relief le
piston rod 546 of the retaining roller relief cylinder 544 |%‘ H |I|

- 68 -

housing 578. 1In addition, a raising/lowering screw
shaft 592 is rotatably supported by upper and lower
bearings 590 in the stocker housing 578 while
upright standing in parallel with the guide rod 586,
and a feed nut 594 fastened to the lifter 584 is
threadably engaged with the raising/lowering screw
592. A follower bevel gear 596 is firmly fitted
onto the lower end of the raising/ lowering screw
shaft 592 so as to mesh with a driving bevel gear
604 firmly fitted.onto an'output shaft 602 of a
speed reducing unit 600 which is secured to the
lower surface of the stocker housing 578-via a
bracket 598. As a lifter raising/lowering motor 606
integrated with the speed reducing unit 600 is
rotationally driven in the normal/reverse direction,
the raising/lowering screw shaft 592 is rotated in
the normal/reverse direction with the result that
the lifter 584 integrated with the feed nut 59%4 |
threadably engaged with the raising/lowering shaft
592 is raised up and lowered along the guide rod
586.

In this embodiment, the reel magazine 580 is
substantially composed of a bottom plate 608 placed
on the magazine base 582 in the correctly located
state and a core rod 610 standing upright from the
bottom plate 608 to extend through the reel hble 408
of the.reel 116. When a predetermined number of

reels 116 are placed one above another on the base

This is the replacemem sheet

- 6 MAR 1891
Dats:



- 59 - the forenost end of the piston rod 546 thrusts—the Tetief |ever

542. As a result, the tape retaining roller 54Q.1:s h | aced
together with the turn |lever 538 adapted to tur’ hgghé Bodn & Q%etainer
shaft 534. In such manner, the reel 116 can be att H Em Hr Htached

fromthe reel driving - 69 -

plate 608 in the overlapped state while the core rod
610 extends through the respective reels 116, the
reel magazine 580 can be exchanged with a new empty
reel magazine 580 with an operator's hand. A dog
612 is integrated with the lifter 584 at the right-
hand end of the latter while projecting from the
lifter 584 in order to detect the position of the
lifter 584 in the stock housing 578. An upper
position detecting sensor 614 serves to detect the
upper end of the dog 612, while'a lower position
detecting sensor 616 serves to detect the lower end
of the dog 612, and both the position detecting
sensors 614 and 616 are fastened to the stocker
housing 578 on the right-hand side of the latter by
tightening screws. To assure that the lifter 584 is
lowered by a distance equal to the width of a reel
116 every time the reel 116 having a tape-shaped
package 112 wound therearound is conveyed onto the
reel storage station 576 so that the upper end
surface of the uppermost reel 116 is always flush
with the upper surface of the lower casing 106, a
pair of upper end position detecting sensors 618 are
disposed at the opposing positions with flange
portions 456 of the uppermost end reel 116
interposed therebetween, in order to detect the
position of the uppermost end reel 116 among a
plurality of reels 116 placed on the recovered reel
storage station 576 in the overlapped state. 1In
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shaft 114. It shoul d_be noted that the structure of the end seal
feeding unit 138 should not be Iimted only to |tHESRIeOHEBsthiREpRAecONe but

any other type of hitherto known structure may be e end
seal feeding unit 138.  Fig. 23 shows by way of Tmuﬁnmguj!@m/ t he
structure of a reel receiving/delivering upgt _144 o feed an
enpty reel 16 to the reel
this embodiment, to cope with the problem that the
width of a reel 116 varies corresponding to
variation of the width of a tape-shaped package 112,
a measure is taken such that the positions of the
upper end position detecting sensors 618 can
correctively be changed in the wvertical direction.
.With this construction, when no reel is placed
in the reel magazine 680, in response to a detection
signal outputted from the upper end position sensor
614, the lifter raising/lowering motor 606 is
rotationally driven in the normal direction until
the lifter 584 is raised up to reach the position
where the upper surface of the lifter 584 is flush
with the upper'surface of the lower housing 106.
When a reel 116 is conveyed to the recovered reel
storage station 576 while the foregoing state is
maintained, in response to a detection signal
outputted from the upper end position detecting
sensor 618, the lifter raising/lowering motor 606 is
rotationally driven in the reverse direction_so that
the lifter 584 is lowered by a distance equal to the
width of the reel 116, causing the core rod 610 of
the reel magazine 580 to be relatively inéerted
through the reel hole 408 of the reel 116. Thus, a
plurality of reels 116 are placed one above another
in the reel magazine 580 in the overlapped state by
repeating the aforementioned steps of operations.

When a predetermined number of reels 116 are placed
This is the replacement sheet
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driving shaft 114, nmor eover, receives the reel 116 having the
t ape- shaped packagerpislgheetudiBeeh Reploeecdound from the reel “driving shaft 114,

Specifically, a sw ng nably nmounted on a horizontally
ext endi ng pi vot al shaj ght angle relative to the reel driving
shaft 114, and the pi a _is_lggated above the upper end

surface of the | ower casing 106.

one above another in the reel magazine 580 in the
overlapped state, the lower position detecting
sensor 616 is turned on, causing alarming means (not
shown) to be activated so as to promote an operator
to exchange the reel magazine 580 with an empty one.
As is apparent from Fig. 24, the empty reel
storage station 568, the reel receiving/delivering
unit_144 held at the standby position and the
recovered reel storage station 576 are arranged'side
by side in the equally spaced relationship. To
assure that a lowermost reel 116.among a plurality
of reels 116 placed on the empty reel.storage
station 568 in the overlapped state is thrusted to
the positidn directly above the reel
receiving/delivering unit 144 held in the standby
pbsition, a plate-shaped empty reel feeding member
620 is reciprocably displaced between the reel
receiving/delivering unit 144 held at the standby
position and the empty reel storage position 568
represented by solid lines in Fig. 24. The empty
reel feeding member 620 includes two opposing pairs
of rollers 622 each of which can roll on the upper
surface of the lower casing 106. In addition, to
assure that a reel 116 héving a tape-shaped package
112 wound therearound and placed on the reel
receiving/delivering unit 144 held at the standby
position is conveyed to the recovered reel storage
station 576, a substantially U-shaped conveying
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The upper‘Eﬁd‘“T”ﬁﬁTﬁ?ﬁTIﬁnlng air.cylinder 554 is pivotally connected to

the righy @ﬁ&ﬂH@@demfRﬂﬁ%ﬁdsmﬁng arm 550, while the lower end of the sane

i's plvot to a bracket 552 fastened to the inner wal
|ng 106 at the
72 - :

surface of
table 624 is reciprocably displaced between the

recovered reel storage station 576 and the reel
receiving/delivering unit 144 held at the standby
position to surround the reel receiving ring 566
therewith. The recovered reel conveying table 624
includes a pair of rollers (not shown) each of which
can roll on the upper surface of the lower casing
106. The empty reel feeding member 620 and the
recovered reel conveying table 624 are operatively
connected to each other via a joint bracket 626
bridged therebetween, and a sliding member, 630 of a
rodless cylinder 628 fastened to the upper part of
the lower casing 106 is operatively connected to the
joint bracket 625 via a plurality of bolts 632.

In the case that the sliding member 628 of the
rodless cylinder 628 is held at one of stroke ends
thereof, the empty reel feeding mémber 620 and the
recovered reel conveying table 624 are located at
their standby positions represented by solid lines
in Fig. 24. 1In the case that the siiding member 630
of the rodless cyiinder 628 is held at the other
stroke end thereof, the position of the empty reel
feeding member 620 is shifted to the empty reel
storage station 568, and moreover, the position of
the recovered reel conveying table 624 is shifted to
the recovered reel storage station 576. Concretely,
the empty reel feeding mémber 620 held in the
standby state is displaced td the reel
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- 60- upper end art of the latter. Wen the armturning air cylinder

554 i's aTmis.ﬁie ﬁ‘ “ ar m 550 sel ectively assunes a standby position,
<

ude as represented by solid lines in
receiving/delivering unit 144 side, a side end

- 73 -

surface 634 of the empty reel feeding member 620
collides against the outer peripheral edge of a
lowermost reel 116 held on the empty reel receiving
storage station 568, causing the lowermost reel 116
to be thrusted to the reel receiving/delivering unit
144 side. At the same time, the recovered reel
conveying table 624 is displaced to the recovered
reel storage station 576 together with the reel 116
placed on the recovered reel conveying table 624 and
having a tape-shaped package 112 wound therxearound.
A reel retaining cylinder 638 including a piston
rod 636 adapted to be projected in the forward
direction is disposed on the side end of the upper
casing 110 located directly above the stocker
housing 578, and a reel retainer 640 interposed
between the standby position of the reel
receiving/delivering unit 144 and the recovered reel
storage station 576 and adapted to collide'against
the outer periphery of the flange portions 456 of
the reel 116 on the recovered reel conveying table
624 located on the recovered reel storage station
576 is firmly fitted onto the fore end part of the
piston rod 636. To assure that the reel 116 placed
on the recovered reel conveying table 624 and having
a tape-shaped package 112 wound therearound is
immovably retained on the recovered reel storage

station 576 when the recovered reel conveying table
This is the replacement sheet
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Fig. 23. Oherwse, it assune a vertical att|tﬁﬂé’———___~5—F€gT_~_

recei ving/delivering position as represented byTHggnéamakBaquﬁi\a
g a reel

draw ng. A fitting shaft driving air cylinder WE‘T
recei ving/delivering shaft 416 adapted to be fitt hol e 408
- formed through the central part of the reel 116 | xe secured to the
| eft-hand end part of the swing arm 550 MA th an upward attltude and t he
reel 624 returns to its standby position from the
recovered reel storage station 576, the reel
retainer 640 is projected in the hollow space
between the standby position of the reel
receiving/delivering unit 144 and the recovered reel
storage station 576, whereby the reel 116 on the
recovered reel conveying table 624 can immovably be
retained on the recovered reel storage station 576
when the recovered reel conveying table 624 moves to
the reel receiving/delivering unit 144 side.

It should be noted that the structure .0f the
reel feeding/discharging unit 146 as described above
should not be limited only to the'shown one but.any
other type of hitherto known structure may be
employed for the reel feeding/ discharging unit 146.

Next, a tape winding apparatus constructed in
accordance with another embodiment of the present
invention based on a second aspect of the latter
will be described in detail below with reference to
Fig. 27 to Fig. 38 wherein a tape-shaped package
having a plurality of semiconductor chip components
received therein is used for the tape winding
apparatus. It should be notéd that same structural
components as those described above in the precediné'
embodiment are represented by same reference
numerals. _

As shown in Fig. 27 that is a front view of the

tape winding apparatus and Fig. 28 that is an
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recei ving/deliverings sioned to have an outer dianeter
substanti al |y equal 1i9shdiftias §ée Fﬂe%léc ¢! driving shaft 114 which is held in

the state that no co ed to the reel driving shaft _
enl argi ng/ contracti ngrmlﬂﬂmn wl IEaddl ti on areceiving ring driving air
cylinder 558 is firm

air cylinder 558 with an upward attitude

htwardyof _the fitting shaft driving
enlarged front view of an upper casing of the tape

winding apparatus, an upper casing 108 having a
control panel 108 attached to the front surface
thereof is arranged on a lower casing 106 which in
turn is mounted on a floor surface 104 with the aid
of a plurality of casters 100. A start switch, a
stop switch, various kinds of alarm lamps, a display
unit and a counter (each of which is not shown in
the drawings) are arranged on the control panel 108
for properly operating the tape.winding apparatus.
With this construction, the tape winding appafatus
can automatically be operated by actuating these.
switches with an operator's hand in order tp'assure
that a tape-shaped package 112 (see Fig. 3) fed from
a taping machine.(nqt shown) is successively wound
around an empty reel 116 fitted onto a reel driving
shaft 114.

First, the empty reel 116 is fitted onto the
reel driving shaft 114 and one of tape insert slots
120 formed through a hub core 118 (see Fig. 36) of
the empty reel 116 is then indexed to a
predetermined position. Subsequently, the forembst
end of the tape-shaped package 112 is inserted into
one of the tape insert slots 120 formed through the
hub core 118 of the empty reel 116, and the tape-
shaped package 112 is then wound around the reel 116
by a predetermined length by rotationally driving
the reel driving shaft 114. On completion of the
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while extending in parallel with the fitting ShdIL UIiving ai. uy.inder
556. Wiile the swing arm 3550 is held in the stay

receiving ring 566 of which upper end surface is e ﬂ?onnta
state with the aid of a receiving ring bracket: 56 “ nnected to
a piston rod 562 of the receiving ring driyigng air

winding operation, a leader portion 122 (see Fig. 3)
is formed at the terminal end of the tape-shaped
package 112, and after an end seal 124 is adhesively
connected to the'terminal end of the leader portion
122, the reel 116 is detached from the reel driving
shaft 114, and thereafter, a next winding operation.
is performed again from the beginning.

In this embodiment, to assure that a series of
operations as mentioned above are automatically
repeated, a pair of pinch rollers 126 and 128 for
feeding the foremost end of the tape-shaped package
112 toward the reel driving shaft 114, a package
fore end part guiding unit 130 for conducting the
tape-shaped package 112 discharged from the pair of
pinch rollers 126 and 128 to the empty reel 116
fitted onto the reel driving shaft 114 while seizing
the foremost end of the tape-shaped package 112
therewith, a tape cutting unit 648 located between
the pair of pinch rollers 126 and 128 and the tape—
shaped package foremost end guiding unit 130 to cut
only a carrier tape 134 so as to form a leader
portion 122 or to cut a cover tape 154 together with
a carrier tape 134, an end seal feeding unit 138 for
connecting an end seal 124 to the terminal end of
the leader portion 122, and a reel
éttaching/detaching unit 140 (see Fig. 35) are
arranged in the upper casing 110. In addition, a
reel receiving/delivering unit 144 (see Fig. 23) for
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- 61 - Yhit+e—thefitting shaft driving air cylinder 556 is held in the
expanded ta ee%Rfe ageoend part of the reel receiving/delivering shaft

S

feeding an empty reel 116 to the reel driving shaft

- 77 -

114 and receiving the reel 116 having a tape-shaped
package 112 therearound from the reel driving shaft
114 and a reel receiving/discharging unit 146 (see
Fig. 24) for feeding an empty reel 116 to the reel
receiving/delivering unit 144 and rebeiving the reel
116 havihg a tape-shaped package 112 wound |
therearound from the reel receiving/delivering unit
144 are arranged in the lower casing 106.

, Additionélly, to temporarily storably hold the fore
end part of the tape-shaped package 112 continuoﬁsly
fed from the taping machine at the time when the
reel 116 is attéched to and detached from the reel
driving shaft 114, a dancer unit 148 is displaceably
arranged in such a manner as to be slidably
displaced between the lower casing 106 and the upper
casing 110.

In this embodiment, .a label adhering unit -for
adhesively attaching a label 650 having various
kinds of informations on a type of tape-shaped
package 112, a content of each article received in
the tape-shaped package 112 and other items printed
thereon to one of flahge portions 456 of the reel
116 having the tape-shaped packége 112 wound
therearound is disposed at the position located
sideward of the tape winding apparatus.

With respect to a téping machine to be
operatively associated with the tape winding
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outside of the central part of the reel receiving ring 566 as represented
by phantomlines in Fig. 23 so that it extends through the rieeshdtpHss gg@,ﬁplace(

On the contrary, while the fitting shaft driving air cylinder
in the retracted, the reel receiving/delivering shaft 416 is IJMHHH!IIH
the reel receiving ring 566 as shown inthg drawing. Wen th

562 of the receiving ring

apparatus for producing a tape-shaped package 112 as
shown in Fig. 3, the taping machine as described
above in the preceding embodiment can be used as it
is.

In this embodiment, a dancer unit 148 includes a
slider 164 adapted to be slidably displaced along a
guide rod 158 in the upward/downward direction, and
the tape-shaped package 112 is caused to extend

.through the slider 164 in such a manner as to enable
a speed of winding of the tape-shaped package 12
around the reel 116 caused by rotation of the reel
driving shaft 114 to be automatically changed
corresponding to the position of the slider 164 on
the guide rod 158.

Specifically, in the case that the slider 164 is
slidably displaced to6 the lowermost end of the guide
rod 158, the winding speed of the tape-shaped

- package 112 is increased to assume a preset highest
speed, causing the position of the slider 164 to be
quickly rased up. On the contrary, in the case that
the slider 164 is slidably displaced to the
uppermost end of the guide rod 158, the winding
speed of the tape-shaped package 112 is reduced to
assume a lowest speed, causing the position of the
slider 164 to be quickly lowered. Thus, when it is
required that the slider 164 is held at the
intermediate position of the guide rod 158, the
rotational speed of the reel driving shaft 114 is
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driving air cylinder 558 irs expanded fromthe state that the reel drfving
shaft 114 is linearly aligned with the reel receiving/delivering shaft 416,
the reel 16 held on the reel receiving/deliveri nhiss$hbt Has/Been iRepldcevn out

of the latter, and thereafter, it is thrusted towa i shaf t
114 si de. In this enbodi ment, the pi vpgal shaf W ng arm
550 of the reel receiving/delivering wunit 144 is lard wth a horizontal

ttitud t hat
artitude so c%rrespondingly adjusted.

A pair of pinch rollers 126 and 128 are disposed
rightward of a tape-shaped package introduction
pulley 646 rotatably mounted on the upper casing 110
at the left-hand end of the latter in order to
convey the tape-shaped package 112 toward the reel
driving shaft 114 side. The structure of the pair
of pinch rollers 126 and 128 is entirely same to
that shown in Fig. 11 that is a sectional view taken
along line 11 - 11 in Fig. 10. |

In addition, a pin roller 186 is disposed
rightward of the pair of pinch rollers 126 and 128,
and the sectional structure of the pin rollér 186 is
entirely same to that shown in Fig. 7 and Fig. 8
that is an enlarged sectional view of a section
represented by an arrow-shaped mark of 8 in Fig. 7.

Fig. 29 shows by way of sectional view the
structure of a tape cutting unit 648 arranged
rightward of the pin roller 186, and moreover, Fig.
30 shows by way of side view the structure of the
tape cutting unit 648 as seen from the fight-hand
side of Fig. 29.

Specifically, a tape-shaped package cutter 652
and a-carrier tape cutter 654 are disposed in the
tape cutting unit 648 in the opposing relationship
while a conveyance path for the tape-shaped package
112 is interposed ﬁherebetween. The tape-shaped

package cutter 652 adapted to be actuated in the
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t he mnng arm 550 is caused to turn about the pivotal shaft 548 by an angle
of. ry %eawmaReplbmﬂever the present invention should not be limted

onIy t nt It of course is obvious that other type of
struct i“m the foregoing one and any type of driving nmeans for
t ur nabl he swi ng arm 550 may be &0Oployed for the ree
rece|V|ng/deI|ver|ng unit 144 dependi ng

downward direction inclades a knife driving air
cylinder 270 of which piston rod 274 is firmly
equipped with a cutter knife 284 via a cutter holder
282 so as to cut a cover tape 154 of the'tape-shaped
package 112 therewith. On the other hand, the
carrier tape cutter 654 adapted to be actuated in
the upward direction iikewise includes a knife
driving air cylinder 364 of which piston rod 368 is-
firmly equipped with a cutter knife 374 via a cutter
holder 372 so as to cut a carrier tape 134 of the
tape-shaped package 112 therewith. .

As is best seen in Fig. 30, a plate-shaped knife
receiver 286 adapted to be projected in the hollow
space defined between both the cutter knifes 284 and
374 from the rear side of the upper casing 110 is
slidably held by a knife receiver holder 288 fixedly
secured to the rear surface of the upper casing 110
so as to be slidably displaced in the'horizontal
direction (i.e., in the leftward/rightward direction
as seen in Fig. 30) while it is operatively
connected to a cutter receiver driving cylinder (not
shown). Before the pistqn rod 274 of the knife
driving air cylinder 270 is driven in the downward

direction and the piston rod 368 of the knife

n

driving air cylinder 364 is driven in the upward
direction, a piston rod 294 of a knife receiver
driving air cylinder (not shown) is linearly driven

in the forward direction, causing the fore end part

This is the replacement sheet

~ 6 MAR 1997

Dazie:



-62-

on the layout of a reel feeding/discharging unit 146 —toO be -
described | ater.

iy

of the knife receiver 286 to be inserted into a gap

- 81 -

formed between the carrier tapel134 and the cover
tape 154 of the tape-shaped package 112 by way of
steps to be described later, in order to receive the
thrusting force of each of the cutter knives 284 and
374 therewith. Incidentally, the carrier tape 134
and the cover tape 154 are not still fused to each
other at this time;

A tape projecting cyllnder 656 adapted to be
actuated in the upward dlrectlon is dlsposed
rightward of the carrier tape cutter 654 so as to
enable the knife receiver 286 to be projected
directly below the carrier tape 134 by forcibly
raising up the carrier tape 134 to the package
Cutter 652 side in excess of the knife receiver 286.

When the.tape—shaped package cutter 652 and the_
carrier tape cutter 654 of the tape cutting unit 648
are actuated to cut the cover tape 154 and the
carrier tape 134, the reel driving shaft 114 is
temporarily immovably held together with the reel
116. Subsequently, after the carrier tape cutter
654 is actuated, the reel driving shaft 114 is
rotationally driven égain to wound the cover tape'
154 around the reel 116 by a predetermined length so
as to allow a part of the cover tape 154 to serve as
a leader portion 122. Thereafter, the piston rod
294 of the cutter receiver driving cylinder is

retracted in the rearward direction, causing the
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In this enbodi ment, the pass line of the tape- shaped

: : _ ) g ckage %&Fis

downwardly inclined at a -certain angle rel ati Vs ' T pl ane in

order to reduce a floor area required for nounti H ndi ng

apparatus, .and noreover, a neasure i s taken such [f g machi ne

can continuously be operated wi thout amny 82duction of an operation rate

t hereof -by determning a raising/lowering stroke of the slider 164 of the
knife receiver 286 to be retracted inside of the

upper casing 110. At this time, the carrier tape
134 held in the suspended state in the downward
direction due to its own dead weight is raised up by
expanding the piston rod 658 of the tape projecting
cylinder 656 again, and subsequently, the knife
receiver 286 is displaced in the forward direction
to reach the position directly below the carrier
tape 134. Thereafter, the tape-shaped package
cutter 652 is actuated to cut the cover tape 154 and
the carrier tape 134 at the same time. .

When the tape-shaped package cutter 652 is
actuated, a cut piece of the carrier tape 134 falls
down away from the tape—éhaped package 112. To
discharge the foregoing cut piece of the carrier
tape 134 to a predetermihed location on the lower
casing 106 side; a cut tape piece discharging chute
660 is disposed at the lower part of the upper
casing 110 adjacent to the tape cutting unit 648.
It should be noted that the structure of the tape
cutting unit 648 should not be limited only to the
aforementioned one but any other type of.hitherto
‘known structure may be employed for the tape cutting
unit 648.

In contrast with the second aspect of the
present invention as mentioned above, according to a
third aspect of the present invention, the tape-

shaped package cutter 652 serves as a cutter for
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dancer unit 148 ta.assu e. Next, Fig. 24 shows by way
of plan viewthe O@Ysr s é%'é F‘%p%gée# feedi ng/ di scharging.-unit. 14.6
whi ch serves to feedl “ rHM[llG to the reel receiving/delivering
unit 144, and noreov [ reel 116 having a tape-shaped package
112 wound therearound fromthe reel receigw ng/delivering unit 144, Fig.
25 shows by way of sectional viewthe

cutting only the cover tape 154, and moreover, it
can cut both the cover tape 154 and the carrier tape
134 without any necessity for actuating the tape |
projecting cylinder 656. Specifically, when the
tape cutting unit 648 is actuated to cut both the
cover tape 154 and the carrier tape 134, the knife
receiver 286 is inserted between the cover tape 154
and the carrier tape 134, and while the foregoing
state is maintained, the carrier tape cutter 654 is
actuated to cut the carrier tape 134. Subsequently,
after the reel driving shaft 114 is rotationally
driven to wound the cover tape 154 around the reel
116 by a predetermined length so as to allow a part
of the coverltape 154 to serve as a leader portion
122, the tape-shaped package cutter 652 and the
carrier tape cutter 654 are successively actuated to
cut the cover tape 154 with the tape-shaped package
cutter 652, and moreover, cut the carrier tape 134
with the carrier tape cutter 654.

A pair of cover.tape sucking blocks 662 are
firmly secured to upper casing 110 while they are
disposed along a convéyance path of the tape-shaped
package 112 at the positions directly above the
foregoing conveyance path in such a manner that one
of them is located before the tape cutting unit 648
and the other one is located behind the same. A
plurality of suction holes 664 are formed through

each of the cover tape sucking blocks 662 in order
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structure of the reel feeding/discharging'unit 146 taken along line 25 -
25 |Th|Es@gethsBaadedf aged 26 | i kewi se shows by way of sectional view the

struct edi ng/ di scharging unit 146 taken along line 26 - 26 in
Fig 2 |caIIy, an enpty reel storage station 568 is arranged
on

WEr on the left-hand 8#4de of the ree
rece|V|ng/deI|ver|ng un|t 144 hel d

to bring the tape-shaped package 112 in contact with

close contact with the lower surface of each cover
tape sucking block 662 by the air suction force
induced by the suctlon of air through the suction
holes 664 while the tape-shaped package 112 slidably
moves along the lower surface of each cover tape
sucking block 662, and the respective suction holes
664 are communicated with a suction pump (not
shown) . Thus, as the suction pump is driven, the
cover tape 154 is brought in close contact with the
lower surface of each cover tape sucking block 662,
and the suction pump is continuously driven for a
period of time that elapses from the time when the
leader portion 122 is formed to the time when the
cover tape 154 passes past a tape confirming sensor
666 to be described latér.

In this embodiment, the cover tape sucking
blocks 662, the suction holes 664 and the suction
pump are used as cover tape sucking means. However,
it of course is obvious that othef type of structure
applicable to these components rather than the
aforementioned one may be employed for the same
purpose, provided that the cover tape 154 of the
tape-shaped packagé 112 can reliably be brought in
the sucked state when the tape-shaped package cutter
652 is actuated.

Fig. 31 schematically shows by way of plan view

the structure of a tape-shaped package foremost end
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I n the standby state 'n der to storably hold a

63 Th|sﬁi1|en‘m r\i"\f ty reels 116 in the overl apped

guiding unit 130 for conducting the tape-shaped

package 112 discharged from the pair of pinch
rollers 126 and 128 to the empty reel 116 fitted
onto the reel driving shaft 114 while seizing the
foremost end of the tape-shaped package 112
therewith, Fig. 32 shows by way of front view the
structure of a driving mechanism for driving the
tape-shaped package foremost end guiding unit 130,
Fig. 33 shows by way of sectional view the driving
mechanism for driving the tape-shaped package
foremost end guiding unit 130 taken along line 33 -
33 in Fig. 32, and Fig. 34 shows by way of sectional
view the driving mechanism for driving the same
taken along line 34 - 34 in Fig. 32.

Specifically, the opposite ends of a slider
guide rail 668 extending in the direction in
parallel with the line extending from the tape
cutting unit 648 to the reel driving shaft 114 are
held between the tape cutting unit 648 and the reel
driving shaft 114 on the rear side of the upper
casing 110 with the aid of a bracket 670. A slider
324 inserted through an opening portioﬂ 326 formed
through the upper casing 110 in parallel with the
slider guide rail 668 and having the .fore eﬁd part
thereof projected on the front side of the upper
casing 110 is slidably engaged with the slider guide
rail 668. A clamp block 338 and a tape-shaped
package guide arm 330 are assembled with the slide
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state, and spacers 570 fastened to the |ower casing 106 by—%+gh%eﬁ+ﬂg————————~
screws while projecting upward of the | ower casing 106 an

rear support colums 574 each standing upright fromthe 05' amﬁ Replaced

spacer 570 via a bracket 572 are nounted on the enpty reel s
568. A plurality of enpty reels 116 are- pBé@ced one above an
over | apped state in the holl ow space

324 at the fore end part of the latter.

The élamp block 338 is firmly secured to one end
of a clamp turn shaft 334 which rotatably extends.
through the slider 324 in the horizontal direction
at a right angle relative to the conveying direction
of the tape-shaped package ;12, and a receiving
plate portion 672 facing to the upper surface of the
clamp block 338 with a gap held therebetween is
formed integral with the slider 324. 1In addition, a
clamp lever 342 is firmly connected to the other end
of the clamp turn shaft 334, and a tension .coil
spring 344 is bridged between the foremost end of
the clamp lever 342 and the foremost end of a
bracket 674 disposed on the slider 324. With this
construction, a gap is formed between the clamp
block 338 and the receiving plate portion 672 by the
resilient force of the tension coil spring 344 as
represented by solid lines in Fig. 29 so that the
tape-shaped package 112 passes through the gap
formed between the clamp block 338 and the receiving
plate portion 672.

To properly maintain the gap between the clamp
block 338 and the receiving plate portion 674 in
such é manner as to allow it to assume an adequate
magnitude, a lever stopper 676 is threadably
attached to the bracket 674. 1In addition, to assure
that a magnitude of the gap between the clémp block

338 and the receiving plate portion 672 is reduced
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defi ned by

t he four support columms 574, and one of the enpty reels 116,

i.e., the lowernost reel "116 is placed on the upper surface of the | ower

casi ng 106.

In addition, a recovered reel storage station 576 is

arranged rightward of the Iomer casing 106 on the opposite side to the

enpty reel
144

storage station 568 while theS8ket receiving/delivering unit

as represented by phantom lines in Fig. 29 by
turning the clamp lever 342 in the anticlockwise
direction against the resilient force of the tension
coil spring 344 with an operator's hand to assume
the state as represented by phantom lines in Fig.
32, an air cylinder 350 is firmly fitted to the
bracket 674 to hold the fore end part of the tape-
shaped package 112 between the clamp block 338 and
the receiving plate portion 672 in the clamped
state. '

Additionally, to detect whether or not,the tape-
shaped package 112 is caused to pass through the gap -
between the clamp block 338 and the receiving plate
portion 672, a tape confirming sensor 666 is
disposed directly above the receiving plate portion
672. When the tape confirming sensor 666 detects
the fore end part of the tape-shaped package 112,
the air cylinder 350 is actuated, causing the fore
end part of the tape-shaped package 112 to be firmly
held between the clamp block 338 and the receiving
plate portion 672 in the clamped state.

On the other hand, the tape-shaped package guide
arm 330 having a tape-shaped package guide groove |
332 formed thereon to slidably hold the tape-shaped
package 112 on the upper surface thereof is firmly
fitted onto an arm turn shaft 680 which rotatabl&
extends through the slider 324 in the horizontal

direction at a right angle relative to the direction
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located in the standby position is interposed therebetween. A stocker
housing 578 is integrated wth the | ower casing 106 while surrounding the
recovered reel storage station 576 therewith, and a nmagazi ne base 582 is
pl aced on the bottomwall of the stocker using 578 in order to
det achably place a reel nagazine 580 on™ tﬁg magazi ne base 582 in the
correctly located state. The nagazi ne base 582 is

of conveyance of the tape-shaped package 112. To

retain the tape-shaped package 112 slidably moving
along the tape-shaped package guide groove 332 so as
not to allow the tape-shaped package 112 to be
floated up from the tape-shaped package guide groove
332, the base end part of a leaf spring 358 is
secured to the base end part of the tape-shaped
package guide arm 330 by tightening screws. In
addition, a turn lever 682 is firmly fitted onto the
arm turn shaft 680, and a tension coil spring 686 is
spanned between the foremost end of the turn lever
682 and a bracket 684 disposed on the slider 324.
With this construction, the tape-shaped package
guide arm 330 is horizontally oriented toward the
reel driving shaft 114 by the resilient force of the
tension coil spring 686 as represented by solid
lines in Fig. 28, whereby the foremost end of the
tape-shaped package 112 can correctly be conducted
to one of tape insert slots 120 formed through a hub
core 118 of the reel 116.

To detect one of the tape insert slots 120
formed through the hub core 118 of the reel 116, an.
insert slot detecting sensor 452 is disposed on the
lower surface of the tape-shaped package guide arm
330 at the foremost end of the latter. To this end,
first, while the tape-shaped package dguide arm 330
is held at the package delivering position, the

foremost end of the tape-shaped package guide arm
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surrounded by a frane-shaped lifter 584 of which ri ght-hand end part is
integrated with a guide bush 588 adapted to be slidably displaced al ong an
upri ght standing guide rod 586 in the stocker

- 890 -

330 is located near to the hub core 118 of the reel
116 while facing to the same. Subsequently, the reel
116 is rotationally driven together with the reel
driving shaft 114 at a low rotational speed. When
the insert slot detecting sensor 452 detects one of
the tape insert slots 120 formed through the hub
core 118 of the reel 116 while the foregoing
rotating state is maintained, a detection signal is
outputted from the insert slot detecting sensor 452
to a controlling uﬁit (not shown) for a reel driving
stepping motor 430 to be described later. _In
response to the detection signal outputted from the
insert slot detecting sensor 452, the controlling
unit controls the rotation of the reel driving shaft
114 in such a manner that after the reel driving
shaft 114 is rotated by a predetermined angle, the
rotation of the reel driving shaft 114 is
interrupted, causing the tape-shaped package guide
groove 322 of the tape-shaped package guide arm 330
to be linearly aligned with one of the tape insert
slots 120 formed through the hub core 118 of the
reel 116. |

To assure that the foremost end of the tape-
shaped package 112 is properly received in the tape-
shaped package guide groove 332 of the tape-shaped
package guide arm 330, a tape insert guiding air
cylinder 688 is disposed at the tape-shaped package

~receiving position so as to turnably tilt the tape-
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- 64 - housing 578. In addition, a raising/lowering screw shaft 592 is
rotatably supported by upper and | ower bearings 590 in the stocker housing
578 while wupright standing in parallel with the guide rod 586, and a feed
nut 594 fastened to the lifter 584 is threadably engaged with the

rai sing/lowering screw - 90 -

shaped package guide arm 330 as represented by
phantom lines in Fig. 29. 1In addition, to assure
that the tape-shaped package 112 is properly
deliveied between the upper surface of the clamp
block 338 and the receiving plate portion 672 as the
fore end part of the tape-shaped package 112 is fed
in the forward direction, a tape projecting cylinder
656 is disposed at the_position between the clamp
block 338 located at the tape-shaped package

- receiving position and the knife receiver 286 of the
tape cutting unit 648 so as to allow the fore end
part of the tape-shaped package 112 to be
temporarily raised up by a piston rod 658 of the
tape projecting cylinder 656.

A pair of toothed pulleys 690 and 692 are
rotatably disposed at the opposite ends of the
slider guide rail 668 as seen in the longitudinal
direction of movement of the slider 340 so that an
endless toothed belt 694 is bridged between both the
toothed pulleys 690 and 692 while extending around
them. The slider 324 is operatively connected to
the endless toothed belt 694 via a connecting member
696, and a guide unit driving stepping motor 698
mounted on the'upper casing 110 is operatively
connected to one of the toothed pulleys 690 and 692
, i1.e., the toothed pulley 690.
| Thus, the slider 324 can be displaced along the
slider guide rail 668 in the rightward/leftward
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592. A follower bevel gear 596 is firmy fitted onto the lower end of the
raising/ lowering screw shaft 592 so as to nesh with a driving bevel gear
604 firmy fitted onto an output shaft 602 of a speed reducing unit 600
which is secured to the |ower surface of the stocker housing 578 via a
bracket 598. As a lifter raising/loweri-ng9irotor 606 '

direction as seen in Fig. 32 wvia the endless toothed
belt 694 by rotationally driving the guide unit
driving stepping motor 698. To assure that the
slider 324 is stopped not only at the tape-shaped
package receiving position but also at the tape-
shaped package delivering position, a receiving
switch 702 and a delivering switch 704 are disposed
at predetermined positions as seen in the
longitudinal direction of movement of the slider 324
for the purpose of interrupting the rotation of the
guiding unit driving stepping motor 698 by .detecting
a plate-shaped dog 700 projected downward of the
slider 324. Specifically, when the dog 700 is
detected by the receiving switch 702, the rotation
of the guiding unit driving stepping motor 698 is'
interrupted, whereby the slider 324 is located at
the tape-shaped package receiving position in the
vicinity of the tape cutting unit 648. 1In addition,
when the dog 700 is detected by the delivering
switch 704, the rotation of the guiding unit driving
stepping motor 698 is inte;rupted, whereby the
foremost end of the tape-shaped package gquide arm
330 is received in the hollow space defined by the
flange portions 456 of the reel 116 so that it is
located at the tape-shaped package delivering
position facing to the outer periphery of the hub
core 118 of the reel.1l1l6.

As the tape-shaped package 116 is ipcreasingly
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integrated with the speed reducing unit 600 is rotationally driven in the
normal /reverse direction, the raising/lowering screw shaft 592 is rotated
in the normal/reverse direction with the result that the lifter 584
integrated with the feed nut 594 threadably engaged with the

rai sing/lowering shaft 592 is raised up & +owered al ong the guide rod
586.

wound around the reel 116, the guiding unit driving
motor 698 is gradually displaced from the tape-
shaped package delivering position toward the
package receiving position in the rearward direction
so that the distance between the foremost end of the
tape-shaped package guide arm 330 and the outer
periphery of the tape-shaped package 112 wound
around the reel 116 is kept substantially constant.
To prevent any occurrence of a malfunction that the
foremost end of the tape-shaped package gﬁide arm
330 collides against the flange portions 465 of the
reel 116 during the displacement of the tape-shaped
package guide arm 330 from the tape-shaped package
‘receiving position to the-tapefshaped package
delivering position, a flange widening air cylinder
450 including a flange widening member 458 (see Fig.
28) is arranged in the upper casing 110 at the
position below the tape-shaped package foremost end
guiding unit 130 so as to resiliently enlarge a
distance between both the flange portions 456 of the
reel 116. |

Specifically, when a rotational phase of the
reel 116 fitted onto the reel driving shaft 114 is
correétly indexed in order to assign the foremost_
end of the tape-shaped package 112 to one of the
tape insert slots 120 formed through the hub core
114 of the reel 116, the flange widening air

cylinder 450 is actuated so as to allow the flange
___,________——————" .
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In this enbodi ment, the reel magazine 580 is substantially conposed of a
bottom pl ate 608 placed on the magazi ne base 582 in the correctly | ocated
state and a core rod 610 standing upright fromthe bottomplate 608 to
extend through the reel hole 408 of the reel 116. Wen a predeterm ned
nunber of reels 116 are placed one above &ibther on the base

widening member 458 to be projected toward the reel
116 side, causing a distance between both the flange
portions 456 to be enlarged by the wedge-shaped
foremost end part of the flange widening member 458.
Subsequently, when the guide'unit driving stepping
motor 698 is rotationally driven while the foregoing
state is maintained, the fore end part of the tape-
shaped package guide arm 330 is brought in the
hollow space of the reel 116, and thereafter, the
flange widening member 458 is ietracted away from
‘the reel 116 by actuating the flange widening air
cylinder 450 again. While this state is maintained,
a next rotational phase of the reel 115 can be
indexed.

Fig. 35 shows by way of sectional view the
structure of a reel attaching/detaching unit 140 for
the tape winding appaiatUs constructed in accordance
with this embodiment of the present invention.

Specifically, a subframe 330 having a heavy
thickness is immovably arranged inside of the upper
casing 110 while extending in parallel with the
upper casing 110. The fight—hand end of a
cylindrical driving shaft holder 394 is firmly
fastened to the upper casing 110 while the
cylindrical driving shaft holder 394 is located
between the upper casing 110 and the subframe 390,
and the reel driving shaft 114 is rotatably
supported by a pair of bearings 398 while extgnding

md This is the replacement sheet
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- 65- plate 608 in the overl apped state while the core rod 610
extends through the respective reels 116, the reel magazi ne 580 can be
exchanged with a new enpty

._94._

through the driving shaft holder 394. A reel
driving stepping motor 430 is operatively connected
to the left-hand end of the reel driving shaft 114
via a joint 706. As the reel driving motor 430 is
rotationally driven, the reel 116 fitted onto the
reel driving shaft 114 is rotated. 1In addition, a
disc 708 having a number of radially extending
cutouts formed along the outer periﬁhety thereof is
firmly fitted onto the léft-hand end part of the
reel driving shaft 114, and a reel rotational
position indexing sensor 710 is fastened to the
subframe 390 via é bracket 712 in order to index the
rdtatiohal phase of the reel 116 relative to the
reel driving shaft 114 to a predetermined position
by detecting a quantity of rotation of the disc 708.
In response to a detection signal outputted from
the encoder 188,. the insert slot detecting sensor
452, the receiving switch 702, the delivering switch
704, the reel rotational position indexing sensor
710 or a cutout detecting sensor 714 to be described
later, the controlling unit (not shown) can-
arbitrarily change the present rotational speed of
the reel driving shaft 114 to another one in
conformity with a command issued therefrom.
Basically, the controlling unit controls the
rotation of the reel driving shaft 114 in such a
manner that the reel driving shaft 114 is rotated at

a low rotational speed at the time of winding of the
-. u}‘; ".J L’S :Bul&ﬁf"m@m Sheet
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reel magazine 580 with an operator's hand. A dog 612 is integrated with

the lifter 584 at the right- hand end of the latter while projecting
fromthe lifter 584 in order to detect the position of the lifter 584
in the stock housing 578. An upper position detecting sensor 614 serves

to detect the upper end of the dog 612+ @5 l-e a | ower position
detecting sensor 616 serves to detect the |ower end

tape-shaped package 112 around the reel 116 as well
as directly before completion of the winding
operation, it is rotated .at a high rotational speed
for a period of time other than the éforementioned
one, and the rotation of the reel driving shaft 114
is interrupted when the reel 116 is exchanged with
another one.
An engagement pawl 414 adépted to be engaged
with one of engagement grooves 412 formed along the
‘0 reel hole 408 at the central part of the reel 116 is
" turnably disposed at the right-hand end part of the
reel driving shaft 114 to turn about a pin 716 in
the radial direction (i.e., in the upward/downward
direction as seen in Fig. 35), and the fore end part
of the engagement pawl 414 is normally biased in the
radial direction (i.e., in the upward direction as
~seen in Fig. 35) by the resilient force of a
compression coil spring 415 received in the right-
hand end of the reel driving shaft 114. However, a
largest quantity of turning movement of the
engagement pawl 414 in the upward direction is
restrictively limited by a stopper 718. With this
construction, when the engagement pawl 414 is not
correctly aligned with the engagement groove 412,
the fore end part of the engagement pawl 414 is
forcibly retracted inside of the outer peripheral
surface of the reel driving shaft 114 but when the

engagement pawl 414 is correctly aligned with the
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of the dog 612, and both the position detecting sensors 614 and 616 are
fastened to the stocker  housing 578 on the right-hand side of the latter
by tightening screws. To assure that the lifter 584 is | owered by a
di stance equal to the width of a reel 116 every tinme the reel 116 -
havi ng a tape-shaped package 112 wound@6herearound is conveyed onto the

engagemént groove 412, the fore end part of the
engagement pawl is turnably piojected outside of the
outer peripheral surface of the reel driving-shaft
114 to come in engagement with the engagement groove
412, whereby the reel 116 is followably rotated by
the reel driving shaft 114.

To detach the reel 116 having a tape-shaped
package 112 wound therearound away from.the reel
driving shaft 114, an annular thrusting plate 432 is
disposed in the concentrical relationship relative
to the reel driving shaft 114 in such a manner as to
surround the latter therewith, and a plurality of
guide rods 436 are firmly secured to the rear
surface of the reel thrusting plate 432 while
slidably extending thfough a plurality of guide
bushes 434 fitted to the upper casing 110. The left-
hand ends of the guidé rods 436 are fixed to an
annular connecting plate 438 disposed in such a
manner as to surround the driving shaft holder 394
with the annular connecting plate 438, and a piston
rod 444 of a reel discharging air cylinder 442
fastened to the subframe 390 via a bracket 440 is
operatively connected to the annular connécting
plate 438.

With this construction, when the regl
discharging air cylinder 442 is actuated so as to
allow the piston rod 444 to be expanded, the reel

thrusting plate 432 located at the retracted
IR . . bk
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reel storage station 576 so that the upper end surface of the uppernost

reel 116 is always flush with the upper surface of tTHus a nfigplaced
106, a pair of upper end position detecting sensors .613 "ﬂ m_l II

di sposed at the opposing positions with flange portion

uppernost end reel 116 i nterposed therghetween, in order to detect the

position of the uppernost end reel 116 anong a

position as shown in Fig. 35 is displaced in the
forward direction to reach a position represented by
phantom lines in the drawing, whereby the reel 116
fitted onto the reel driving shaft 114 is thrusted
to a reel receiving/delivering shaft 416 as the
above-mentioned first embodiment which is located
opposite to the reel driving shaft 114.

'In this embodiment, as shown in Fig. 35 and Fig.
36 which shows by way of front view the appearance
of the reel 116, because of a necessit& for adhering
a label 650 to a label adhering portion 720 formed
on one of the flange portions 456 of.the reel 116
with the aid of a label adhering unit to be
described later, a cutout portion detecting sensor

» 714 is secured to the upper casing 110 for the

purpose of detecting a cutout portion 722 formed on
the outer periphery of one of the flange portions
456 of the reel 116. When the cutout portion
detecting sensor 714 detects the cutout portion 722
foimed on the flange portion 456 of the reel 116, a
detecting signal is inputted into the controlling
unit (not shown) for the reel driving stepping motor
430. In response to the detecting signal outputted
from the cutout portion detecting sensor 714, the
controlling unit serves to rotate the reel driving
shaft 114 by a predetermined angle, and thereafter,
interrupt the rotation of the reel driving shaft
114. Thus, when the reel 116 is conveyed to the
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plurality of reels 116 placed on the recovered reel storage station 576
in the overlapped state. In Thié Sheet Has Been Rerlac

FEPLACEENT SHEET WG

label adhering unit with the aid of the reel

- 98

receiving/delivering unit 144 while the foregoing
state is maintained, a desired label adhering
position on the flange portion 456 of the reel 116
can exactly be indexed for a label 650 to adhere
thereto.

It should be noted that the structure of the
reel attaching/detaching unit 140 should not be
limited only to the aforementioned one constructed
in accofdance with this embodiment buy any other
type of hitherto known structure may be employed for
the reel attaching/detaching unit 140.

As shown in Fig. 28, an end seal feeding reel
464 is rotatably and detachably disposed at the
upper end of the upper casing 110 for an end seal
feeding unit 138 which serves to adhesively connect
an end seal 124 to the terminal end of a leader
portion 122, and a release liner 466 having a
plurality of ribbon-shaped end seals 124 adhesively
attached thereto in the equally spaced relationship -
is wound around the end seal feeding reel 464. A
release liner winding shaft 472 is rotatably fitted
to the upper casing 110 at the position leftward of
the end seal feeding reel 464 so that the used
release liner 466 is wound around the release liner
winding shaft 472.

To peel an end seal 124 away from the release

liner 466 at the foremost end of the end seal 124, a
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this enbodinent, to cope with the problemthat the width of a reel 116
varies corresponding to variation of the width of a tape-shaped package

112, a measure is taken such that the positions of the upper end position
detecting sensors 618 can correctively be changed in the verti cal

direction. Wth this construction, whét®no reel is placed in the reel
magazi ne 680, in response to a detection signal outputted fromthe upper

end position $88ge~shaped peeling plate 478 is firmly secured to
the upper casing 110 at the position located above
the tape-shaped package guide arm 330 disposed at
the tape-shaped package receiving position of the
tape-shaped package foremost end guiding unit 130,
and a pair of retaining rollers 480 and 482 are
rotatably disposed on the upper casing 110 in such a
manner that the first retaining roller 480 is
located above the wedge-shaped peeling plate 478 and
the second retaining roller 482.is located below the
same. With such construction, as the release liner
466 is unwound from the end seal feeding reel 464,
it is delivered to the release liner winding shaft
472 via the first retaining roller'480, the wedge-
shaped peeling plate. 478 and the second retaining
roller 482. At this time, since the direction of
conveyance of the release liner 466 is sharply
changed at the foremost end of the wedge-shaped
peeling plate 478, each end seal 124 is reliably
peeled away.from the release liner 466; causing it
to be projected forward of the foremost end of the
wedge—-shaped peeling plate 478. '

A tape retaining roller 724 for depressively
retaining the release liner 466 and.an_end seal
detecting sensor 492 located downstream of the tape
retaining roller 724 for detecting whether an end
seal 124 is adhesively attached to the release liner

466 or not are arranged between the end seal feeding
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614, the lifter raising/lowering notor 606 is rotationally driven in the
normal direction until the lifter 584 is raised up to reach the position
where the upper surface of the lifter 584 is flush with the upper surface
of the lower housing 106. Wen a reel 116 is conveyed to the recovered
reel storage station 576 while the foregdmﬁg state is maintained, in
response to a detection signal

reel 464 and the first retaining roller 480, and the
tape retaining roller 724 is rotatably supported on
the upper casing 110. In addition, a pair of pinch
rollers 498 and 500 are arranged between the second
retaining roller 482 and the release liner winding
shaft 472 for holding the release liner 466 in.the
clamped state therebetween. One of.the pair of
pinch rollers 498 and 500, i.e., the driving pinch
roller 498 is operatively connected to a release
liner driving motor 516 adapted to be intermittently
rotationally driven, and the idling pinch roller 500
is rotatably supported at the foremost end of a turn-
lever 510 adapted to turn about a pivotal shaft 508
firmly fitted to the upper casing 110. To normally
bias the idling pinch roller 500 toward the driving
pinch ;oller 498, spring means (not shown) is
disposed on the pivotal shaft 508 for the purpose of
applying a certain intensity of resilient force to
the turn lever 510.

| The release liner driving motor 515 is
intermittently rotationally driven every time a
leader portion 122 is formed by actuating the tape—'
shaped package cutter 652 of the tape cutting unit
648. Specifically, the release liner driving motor
516 starts to be rotated at a low rotational speed
in synchronization with the rotation of the reel
driving stepping motor 430 immediately after the

cover tape 154 is cut by the tape-shaped package.
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outputted fromthe upper end position detecting sensor 618, the lifter
raising/lowering nmotor 606 is rotationally driven in the reverse direction
so that the lifter 584 is |lowered by a distance equal to the width of the
reel 116, causing the core rod 610 of the reel nmmgazine 580 to be
relatively inserted through the reel hotel8@8-of the reel 116. Thus, a
plurality of reels 116 are placed one above another in the reel magazine

580 1n the oveniapagd 4! e d FREALHIY 085 TRLLOWES SLEPHEL

oper ati ons.
conveyed at the speed corresponding to the speed of

conveyance of the leader portion 122. When the
foremost end of the end seal 124 is adhesively
connected to the rearmost end of the leader portion
by the adhering power of the end seal 124, and
subsequently, the used release liner 466 is wound
around a release liner winding reel 474 by a
predetermined length, the rotation of the release
liner driving motor 516 is interrupted.
As shown in Fig. 28, Fig. 37 and Fig. .38 that is
a sectional view taken along line 38 - 38 in Fig.
37, a bearing bush 536 for rotatably supporting a
tape retaining shaft 534 is fastened to the upper
casing 110 at the position above the reel driving
shaft 114 by tightening screws, and a tape retaining
roller 540 adapted to be brought in the hollow space
between both the flanges 456 of the reel 16 is
rotatably held at the foremost end of a turn lever
" 538 fitted onto the tape retaining shaft 534 which
extends through the upper casing 110 and the bearing
bush 536. The tape retainer roller 540 is caused to
turn about the tape retaining shaft 534 in the
clockwise direction as seen in Fig. 37 by its own
dead weight, and as the tape-shaped package 112 is
wound around the reel 116, the tape retaining roller
540 serves to thrust the tape-shaped package 112

toward the outer periphery of the hub core 118 in
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When a predeterm ned nunber of reels 116 are pl aced
- 67 - one above another in the reel namgazine 580 in the overlapped state,
the | ower position detecting sensor 616 is turned on, causing alarmng

means ( not
- 102 -

order to prevent each end seal 124 from incorrectly
adhering to the tape-shaped package 112. .A
plurality of suction holes 726 are formed on the
surface of the turn lever 538 facing to the reel
116, i.e., the lower surface of the turn lever 538
for bringing the leader portion 122 and the end seal
124 in close contact with the suction holes 726 by
the air suction force so as to prevent them from
being vibratively displaced toward and away from the
tape-shaped package 112 wound around the reel 116,
and a suction pump (not shown) is communicated with
the respeétive suction holes 726 via a communication
path 728. With this construction, when the suction
pump is driven, the leader portion 122 and the end
seal 124 are wound around the reel 116 by allowing
them to slidably move along the lower surface of the
turn lever 538 while they arefbrought in close
contact with the lower surface of the turn lever
538.

A retaining roller escape cylinder 544 is
fastened to the inner wall surface of the upper
casing 110 by tightening screws while facing to an
escape lever 542 firmly fitted onto the inner end of
the tape retaining_shaft 534. As a piston rod 546
of the retaining roller escape cylinder 544 is
expanded, the foremost end of the piston rod 546
collides against the escape lever 542. As a result,

the turn lever 538 is turnably displaced away from
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shown) to be activated so as to pronote an operator to exchange the reel
magazi ne 580 with an enpty one. As is apparent fromFig. 24, the enpty
reel storage station 568, the reel receiving/delivering unit 144 held at

t he standby position and the recovered reel storage station 576 are
arranged side by side in the equally spacEd3rel ati onship. To assure that
a lowernost reel 116 anong a plurality of reels 116 placed on the enpty

reel storagé the reel 116 together with the tape retaining roller
540 via the escape lever 542 in the anticlockwise
direction as seen in Fig. 28 with the tape retaining
shaft 534 as a center. Now, the reel 116 is ready
to be attached to and detached from the reel driving
shaft 114.

It should be noted that the structure of the end
seal feeding unit 138 should not be limited only to
that described above in connection with this
embodiment -but any other type of hitherto known
structure may be employed for the end seal. feeding
unit 138. |

The sectional structure of.fhe reel
receiving/delivering unit 144 for feeding an empty
reel 116 to the reel driving shaft 114 and receiving
the reel 116 having a tape-shaped package 112 wound
therearound from the reel driving shaft 114 is
entirely same to that as described above with
reépect to the preceding embodiment with reference
to Fig. 23.

The label adhering unit as mentioned above is
mounted on the upper end of the stocker housing 578.
A label feeding reel 732 and a release liner winding
reel 734 are rotatably fitted to the front surface
of a casing 730 for the label adhering unit located
substantially above the recovered reel storage
station 576. A release liner 736 having a plurality

of substantially rectangular labels 650 adhesively
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station 568 in the overl apped state is thrusted to the position directly
above the reel receiving/delivering unit 144 held in the standby

posi tion, a.plate-shaped enpty reel feeding nenber 620 is reciprocably
di spl aced between the reel receiving/delivering unit 144 held at the
standby position and the enpty reel storap@4pesition 568 represented by
solid lines in Fig. 24. The enpty reel feeding nenber 620 includes two

OppoS'ngpa'rsttached thereto in the equally spaced relationship
as seen in the longitudinal direction of the release
liner 736 is wound around the label feeding reel
732. 1In addition, a ribbon feeding reel 740 having

v an ink ribbon 738 wound therearound and a ribbon
winding reel 742 for winding a used ink ribbon 738
therearound are rotatably arranged directly below
the label feeding reel 732, and moreover, a printing
head 744 for printing informations such as bar codes
or the like on each label 650 is disposed below the
ribbon feeding reel 740 and the ribbon winding reel
742. _

A wedge-shaped peeling plate 746 for peeling
each label 650 away from the release liner 736 is
disposed directly below the printing head 744 with a
substantially horizontal attitude, and as the
release liner 736 is unwound from the label feeding
reel 732, it is delivered to the release liner
winding reel 734 via the printing head 744 and the
peeling plate 746. Since the direction of
conveyance of the release liner 736 is sharply
changed at the peeling pate 746, each label 650 is
reliably peeled away from the release liner 736, and
thereafter, it is projected from the foremost end of
the ﬁeeling plate 746 in the forward direction.
During the conveyance of the release liner 736 in
that way, necessary informations are printed on each

label 650 by activating the printing head 744.
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of rollers 622 each of which can roll on the upper surface of the | ower
casing 106. In addition, to assure that a reel 116 having a tape-shaped
package 112 wound therearound and placed on the reel receiving/delivering
unit 144 held at the standby position is conveyed to the recovered reel '
storage station 576, a substantially U sh@ped conveying

A printing operation driving motor (not shown)
adapted to be intermittently driven is disposed in
the casing 730 for the label adhering uniﬁ, and the
release liner winding reel 734 and the ribbon
winding reel 742 are operatively connected to the
printing operation driving motor. The printing
operation driving motor is intermittently driven
every time the reel 116 having a tape-shaped package
112 wound therearound is delivered to the recovered
reellstorage station 576, whereby the label 650
having predetermined necessary informations printed
thereon is projected from the foremost end of the
peelihg plate 746 in the forward direction.

A label adhering air cylinder 748 is dispdsed on
the casing 730 of the label adhering unit in such a
manner that it is located opposite to the label
adhering portion 720 on the reel 116 on the
recovered reel conveyance table 624 arranged at the
recovered reel storage station 576, and a label
suction pad 752 for holding the label- 650 projected
from the foremost end of the peeling plate 746 by.
the air suction force is attached to the foremost
end of a piston rod 750 of the label adhering air
cylinder 748. The piston rod 750 of the label
adhering air cylinder 748 is reciprocably displaced
between the peeling plate 746 and the label adhefing
portion 720 on the reel 116 placed on the recovered

reel conveying table 624 of the recovered reel
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- 68 - table 624 is reciprocably displaced between the recovered reel
storage station 576 and the reel receiving/delivering unit 144 held at the
standby position to surround the reel receiving ring 566

- 106 -

storage station 576 in the upward/ downward
direction so that each label 650 having
predetermined desired informations printed thereon
is caused to adhere to the label adhering portion
720 on the reel 116.

While the tape-shaped package 112 is wound
around the reel 116 by actuating the tape winding
unit, the label suction pad 752 is held in the
standby position sideward of the peeling plate 746.
Before the reel 116 on the recovered reel conveying
table 624.is conveyed to the recovered reel storage

_station“376 by.actuating the rodless cylinder 628,
the printing operation driving motor is
intermittently driven( and after necessary bar code
informations arelprinted on a predetermined location
on one of the labels 650 adhesively attached to the
release liner 736 in the equally spaced relationship
by activating the printing head 744, the printing
operation driving motor is intermittently driven so
as to allow the label 650 having bar code
informations printed thereon to be peeled away from
the péeling plate 746.

- The label 650 peeled away from the release liner
736 is sucked to the label suction pad 752 held in
the standby position. When the reel 116 is conveyed
to the recovered reel storage station 576, the
piston rod 750 of the label adhering air cylinder
748 is expanded from the standby position in the
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therewith. The recovered reel conveying table 624 includes a pair of
rollers (not shown) each -of which can roll on the upper surface of the

| ower casing 106. The enpty reel feeding nmenber 620 and the recovered reel
conveying table 624 are operatively connected to each other via a joint
bracket 626 bridged therebetween, and & 4l0’dig nmenber 630 of a rodless
cylinder 628 fastened to the upper part of the |ower casing 106 is

operatively cqgpeGi£Aal Ailt¥ction, causing the label 650 to be
thrusted against the label adhering portion 720
formed on one of the flange portions 456 of the reel
116 placed on the recovered reel conveyance table
624. Subsequently, when a suction operation
performed by the label suction pad 752 is stopped
and the piston rod 750 of the label adhering air
cylinder 748 is then restored to the original
standby position, the adhesion of each label 650 to
the label adhering portion 720 on the reel 116 is
completed. | .

Thereafter, the reel retainer 640 is projected
between the standby position of the reel
receiving/delivering unit 144 ahd the recovered reel
storage station 576, and Subsequently, the recovered
reel conveyance table 624 is returned to the reel
receiving/delivering unit 144.

While the present invention has been described
above with respect to two preferred embodiments
thereof, it should of course be understood that the
present invention should not be limited only to.
these embodiments but various change or modification
may be made without any departure away from the
scope of the present invention as defined by the

appended claims.
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joint bracket 626 via a plurality of bolts 632, In the case that the
sliding nenber 628 of the rodless cylinder 628 is held at one of stroke
ends thereof, the enpty reel feeding nenber 620 and-the—trecovered—+eet

conveying table 624 are |ocated at their standby positigns e LR t cgpy
solid lines in Fig. 24. In the case thatlﬂlge'sliding1L hE
rodl ess cylinder 628 is held at the other _ " I I

CLAIMS:

1. A tape winding apparatus for winding a tape-
shaped package around a reel, said tape-shaped
package being composed of a carrier tape having a
plurality of pocket portions for receiving works
therein formed in the equally spaced relationship as
seen in the longitudinal direction of said tape-
shaped package and a cover tape connected to said
carrier tape in the face-to-face relationship for
covering said pocket portions therewith,
characterized by comprising;

a reel driving shaft having a reel for winding
said tape-shaped package therearound detachably
fitted thereonto,

a pair of pinch rollers for delivering said
tape-shaped‘package toward said reel driving shaft,

a tape-shaped package guiding slider for guiding
the movement of said tape-shaped package from the
pinch roller side to the reél driving shaft side,
said tape-shaped package guiding slider being
capable of reciprocably moving between said pair of
pinch rollers and an empty reel fitted onto said
reel driving shaft, |

slider driving means for driving said tape-
shaped package guiding slider to a predetermined
stop position, and

tape-shaped package foremost end seizing means
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stroke end t-Hey sebt HddBeep®eplecen of the enpty reel feeding nenber 620 is

shifted to the rage station 568, and noreover, the position
of the recove4 ing table 624 is shifted to the recovered
reel storage st . ncretely, the eqﬁty reel feeding nenber 620

held in the

standby state is displaced—tdQhe reel

disposed on said tape-shaped package guiding slider
for seizing the foremost end of said tape-shaped
package thereﬁith,

whereby said predetermined stop position to be
assumed by said tape-shaped package guiding slider

is one of a tape-shaped package receiving stop

position located in the vicinity of said pair of

pinch rollers for receiving the foremost ehd of said
tape-shaped package delivered from said pair of
pinch rollers, a tape-shaped package delivering stop
position located in the vicinity of said reel
driving shaft for delivering the foremost end of
said tape-shaped package to said empty reel fitted
onto said reel diiving shaft, and a tape-shaped
package guiding stop position located between said
tape-shaped package receiving stop position and said
tape—-shaped package delivering stop position for
guiding the movement of said tape-shaped package
from said pair of pinch rollers to the reel-driving
shaft side during a winding 6peration performed for
winding said tape-shaped package around said empty

reel by rotating said reel driving shaft.

2. A tape winding apparatus as claimed in ciaim 1
characterized by further including tape insert slot
detecting means for detecting one of tape insert

slots formed through a hub core of said reel fitted

onto said reel driving shaft so as to allow the
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- 69 - recéiving/delivering'unit 144 side, a side end surface 634 of the
enpty reel feeding nenber 620 collides agai nst the outer ﬁ@*%
or

S eplaced
a |owernost reel 116 held on the enpty reel receiving st i]} li ﬂr

568, causing the |lowernost reel 116 to be Errusted tothe r
_11 -
foremost end of said tape-shaped package to be

recei ving/delivering unit

inserted thereinto and reel driving shaft
controlling means for properly controlling the
position where the rotafion of said reel driving
shaft is to be stopped, so as to allow said tape
insert slot to be indexed to a predetermined
rotational position on said hub core of said reel in
respohse to a detection signél outputted from said

tape insert slot detecting means.

3. A tape winding apparatus for winding a- tape-
shaped package around a reel, said tape-shaped
package being composed of a carrier tape having a
plurality of pocket portions for receiving works
therein formed in the equally spaced relationship as
seen in the longitudinal direction of said tape-
shaped package and a cover tape connected to said
carrier tape in the face-to-face relationship for
covering'said pocket portions therewith,
characterized by comprising,

a reel driving shaft having a reel for winding
said tape-shaped package therearound détachably
fitted thereonto,

a.pair of pinch rollers for delivering said
tape—éhaped package toward said reel driving shaft,

cover tape sucking means disposed between said.
pair of pinch rollers and said reel driving shaft

for holding said cover tape in the sucked state,
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144 side. At the same tinme, the recovered reel conveying table 624 is
| aced to tti@sﬁh@dvﬁmémenEeMa&mbrage station 576 together with the reel

di
116pplaced on the conveying table 624 and having a
t ape- shaped packa erearound A reel retaining cyllnder
638 including a piston adapted-tolbg projected in the forward
direction is disposed on the side end of the upper casing 110 |ocated

directly above the $tQgk¢ier tape cutter disposed on the opposite
side relative to said cover tape sucking means with
said tape-shaped package interposed therebetween,
said carrier tape cutter being reciprocably
displaced in the direction toward and away from said
tape-shaped package,

a tape-shaped package cutter disposed opposite
to said carrier tape cutter with said tape-shaped
package interposed therebetween, said tape-shaped
package cutter being reciprocably displaced in the
direction toward and away from said carrier tape
cutter,

a tape thrusting cylinder disposed sideward of
said carrier tape cutter for thfusting said carrier
tape toward the tape-shaped package cutter side, and

a cutter receiver adapted to be inserted between
said carrier tape of said -tape-shaped package and
said cover tape of the same for cutting said carrier
tape by actuating said carrier tape cutter, and
moreover, cutting said tape-shaped péckage by

actuating said tape-shaped package cutter.

4, A tape winding apparatus for winding a tape-
shaped package around a reel, said tape-shaped
package being composed of a carrier tape having a
pPlurality of pocket portions for receiving worké
therein formed in the equally spaced relationship as

seen in the longitudinal direction of said tape-

* c L M s *
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housi ng 578, and a reel retainer 640 interposed between SH=2N40

position of the reel receiving/delivering unit 144 and the r o placec
storage station 576 and adapted to collide against the outerﬂﬂﬁﬂ ﬂ ,
the flange portions 456 of the reel 116 on the recovered ree

table 624 |ocated on the recovered reet did@ age station 576 is firmy
fitted onto the fore end part of the piston rod 636. To assure that the

reel 116 placgHapt tP8ckefYeaRd FRoFeRVREPYW Eahine &2daard hayiAg
carrier tape in the face-to-face relationship for
covering said pocket portions therewith,
characterized by comprising;
~a reel driving shaft having a reel for winding
'said tape-shaped package therearound detachably
fitted thereonto, |

a pair of pinch rollers for delivering said
tape-shaped package toward said reel driving shaft,

cover tape sucking means disposed between said
pair of pinch rollers and said reel driving shaft,
said cover tape sucking means being capable of
holding said cover tape in the sucked state,

a carrier tape cutter disposed on the opposite
side relative to said cover tape sucking means with
said tape-shaped package interposed therebetween,
said carrier tape cutter being reciprocably
displaced in the direction toward and away from said
tape-shaped package,

a cover tape cutter disposed opposite to said
carrier tape cutter with said tape-shaped package
interposed therebetween, said cover tape cutter
being reciprocably displaced in the direction toward
and away from said carrier tape cutter, and
| a cutter receiver adapted to be inserted between
said carrier tape of said tape-shaped package and
said cover tape of the same for cutting said carrier

tape by actuating said carrier tape cutter, and

This i the replacemertt sheet

RN R pote: - 6 WAR 1997




a tape-shaped package 112 viound therearound is immovably retained on t he
recovered reel storage station 576 when the recodEmeamntﬂhsBHII "

55 . ' ()

moreover, cutting said cover tape by actuating said’

cover tape cutter.

5. A tape winding method of winding a tape-shaped
package around a reel,. séid tape-shaped package
being composed of a cafrier tape having a plurality
of pocket portions for receiving works therein
formed in the equally spaced relationship as seen in
the longitudinal direction of said tape-shaped
package and a cover tape connected to said carrier
tape in the face-to-face relationship for eovering
said pocket portionS'therewith.wherein a leader
portion composed merely of said cover tape is formed
at the terminal end part of said tape-shaped package
when the latter is wound around said reel,
characterized by comprising;

a step of setting-a speed of delivering said
tape-shaped package to said reel to be higher than a
speed of winding said tape-shaped package around
said reel,

a step of forming a gap between said cover tape
and said carrier tape by sucking said cover tape,

a step of inserting a cutter receiver into said
gap between said cover tape and said carrier tape,

a step of cutting said carrier tape by utilizing
said cutter receiver, |

a step of winding said cover tape around said

reel by a predetermined length so as to allow a part
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bet ween t he standby
t he recovered reel 576, whereby the reel 116 on the
recovered reel conveylng table 624 can inmiovabty be

624 returns to its_standb p05|t|on fromthe recovered reel storage
station 576, the r@@FSh 4 projected in the holl ow space
u reel receiving/delivering unit 144 and

of said cover tape to serve as a leader portion, and
a step of cutting said cover tape together with
said carrier tape by utilizing said cutter receiver

interposed therebetween.

6. A tape winding apparatus for winding a tape-
shaped package and a leader portion around a reel,
said tape-shaped package being composed of a_carrier
tape having a plurality of pocket portions for
receiving works therein formed in the equally spaced
relationship as seen in the longitudinal direction
of said tape-shaped package for covering said pocket
portions therewith, and said leader portion being
connected to the terminal end of said tape-shaped
package, characterized by comprising;

a reel diiving'shaft.having a reel for winding
said tape-shaped package and said leéder portion

- therearound detachably fitted thereonto,

means for connecting an end seal to the terminal
end of said leader portion,

a turn arm located on the upper side of said
reel having said reel driving shaft fitted
thereinto, the base end paft of said turn arm being
turnably fitted onto a pivotal shaft extending in
parallel with said reel driving shaft,

a retaining roller rotatably fitted to the
foremost end part of said turn arm, said retaining

roller coming in rolling contact with said tape-
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retained on the recovered-reel storage station 576 when the recovered reel
conveying table 624 noves to the reel receiving/delivering unit 144 side.
It .should be noted that the structure of the reel feeding/discharging unit
146 as descri bed above should not be Iimted only to the shown one but any -
other type of hitherto known structure maylbe - enpl oyed for the reel
feedlng/ di scharging unit 146. _

shaped package, said leader portion and said end

seal, and
sucking means for sucking said leader portion
and said end seal, said sucking means being kept

open on the reel side of said turn arm.
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Next, a ape W ndi ng apparatus constructed in accordance w th anot her

enbodi mefte Scet Bas BedS@placed nvent i on based on a second aspect of the latter
will be |I bel ow with reference to Fig. 27 to Fig. 38
wherein a t Eﬁm kage having a plurality of sem conductor chip
conponent s herein is used for thkétape wi nding

ABSTRACT
T WINDIN AND TAPE WIT

To assure that a tape-shaped package is
automatically wound around a reel, a tape winding
apparatus includes as essential components a reel
driving shaft (114) having a reel (116) fitted
thereonto, a tape-shaped package guiding slider 304
for guiding the movement of a tape-shaped package
(112) from a pair of pinch rollers (126 and 128) to
the reel driving shaft (114), slider driving means
(314 and 322) for displacing the tape-shaped package
guiding slider (304) to each of the tape-shaped
package receiving position for receiving the
foremost end of the tape-shaped package_(112)
delivered from the pinch rollers (126 and 128), the
tape-shaped package delivering position for
delivering the foremost end of the tape-shaped
package (112) toward the reel (116), and the tape-
shaped package guiding position located between both
the foregoing positions for'guiding the movement of
the tape-shaped package (112) during a winding
operation performed for the tape-shaped package
(112) by rotating the reel driving shaft (114), and
tape¥shaped package foremost end seizing means (340)
disposed on the tape-shaped package guiding slider
(304) for enabling the foremost end of the tape-
shaped package (112) to be seized therewith.

GURE
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apparatus. It should be noted that sane structural conponents as those
descri bed above in the preceding enbodinent are represented by sane

ref erence nunerals. As shown in Fig. 27 that is a front view of the
tape w ndi ng apparatus and Fig. 28 thatlis an
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- 71 - enl arged front view of an upper casing of the tape w nding
appar atus, an upper casing 108 having a cont
front surface thereof is arranged on a | ower casing 106 which in

-2 -

r ol

panel 108 attached to the
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FIG.2
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turn is nounted on a floor surface 104 with the aid of a plurality of
casters 100. A start switch,- a stop switch, various kinds of alarml anps,
a display wunit and a counter (each of which is not shown in the draw ngs)
are arranged on the control panel 108 for properly operating the tape

wi ndi ng apparatus. Wth this construac8i on, the tape wi nding apparatus can
automatically be operated by actuating these

FIG.3
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switches with an operator's hand in order to assure that a tape-shaped
package 112 (see Fig. 3) fed from a taping machine (not shown) is
successively wound around an enpty reel 116 fitted onto a reel driving
shaft 114. First, the enpty reel 116 is fitted onto the reel driving
shaft 114 and one of tape insert slot3 4120 forned t hrough a hub core 118
(see Fig. 36) of
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the enpty reel 116 is then indexed to a predeterm ned position.
Subsequently, the forenost ‘end of the tape-shaped package 112 is inserted
into one of the tape insert slots 120 forned through the hub core 118 of
the enmpty reel 116, and the tape- shaped package 112 is then wound around
- the reel 116 by a predeternined length By-rotationally driving the reel

" driving shaft 114. On conpletion of the
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wi ndi ng operation, a |eader portion 122 (see Fig. 3) is.fornmed at the
termnal end of the tape- shaped package 112, and after an end seal 124 is
adhe5|vely
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connected to the termnal end of the |eader portion 122, the reel 116 is
detached fromthe reel driving shaft 114, and thereafter, a next w nding
operation is performed again fromthe beginning. In this enbodi nent,
to assure that a series of operations as nentioned above are automatically
repeated, a pair of pinch rollers 126  ahd 128 for feeding the forenost end
of the tape- shaped package

110
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112 toward the reel driving shaft 114, a package fore end part guiding
unit 130 for conducting the tape-shaped package 112 di scharged fromthe
pair of pinch rollers 126 and 128 to the enpty reel 116 fitted onto-the
reel driving shaft 114 while seizing the forenost end of the tape-shaped
package 112 therewith, a tape cutting Uit 648 |ocated between the pair
of pinch rollers 126 and 128 and the tape- _

FIG.8
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shaped package forenost end guiding.unit 130 to cut only a carrier tape
134 so as to forma |leader portion 122 or to cut a cover tape 154 together
with a carrier tape 134, an end seal feeding unit 138 for connecting an
end seal 124 to the term nal end of the |eader portion 122, and a reel
~attachi ng/ detaching unit 140 (see Fig.” §5r are arranged in the upper casing
110. In addition, a reel receiving/delivering unit 144 (see Fig. 23) for
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REPLACEMENT SHEET - 73 - feeding an énpty reel 116
to the reel driving shaft 114 and receiving the reel 116 having a
t ape- shaped

- 10 -
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package 112 therearound fromthe reel driving shaft 114 and a reel

recei ving/discharging unit 146 (see Fig. 24) for feeding an enpty reel 116
to the reel receiving/-delivering unit 144 and receiving the reel 116
havi ng a tape-shaped package 112 wound therearound fromthe reel

recei ving/delivering unit 144 are arrakyed in the | ower casing 106.
Addi-tionally, to tenporarily storably hold the fore
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end part of the tape-shaped package 112 continuously fed fromthe taping
machine at the tinme when the reel 116 is attached to and detached fromthe
driving shaft 114, a dancer unit 148 is displaceably arranged in

reel
such .a manner as to be slidably displaced between the | ower casing 106 and
t he upper casing 110. In this enb8drnent, a | abel adhering unit for
298
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adhesively attaching a | abel 650 having various kinds of informations on a
type of tape-shaped package 112, a content of each article received in

t he tape-shaped package 112 and other itens printed thereon to one of

fl ange portions 456 of the reel 116 having the tape-shaped package 112

wound therearound is disposed at the-pd3ition |ocated sideward of the
tape wi ndi ng appar at us.
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Wth respect to a taping machine to be operatively associdted with the tape
wi ndi ng = 74 - apparatus for producing a

t ape- shaped package 112 as
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shown in Fig. 3, the taping machine as descri bed above in the preceding
enbodi nent can be used as-it is. In this enbodi ment, a dancer unit
148 includes a slider 164 adapted to be slidably displaced along a guide
rod 158 in the upward/ downward direction, and the tape-shaped package 112

is caused to extend - 15 -
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t hrough-the slider 164 in such a manner as to enable a speed of w nding of
t he tape-shaped package 12 around the reel 116 caused by rotation-of the
reel driving shaft 114 to be automatically changed corresponding to the
position of the slider 164 on the guide rod 158. Specifically, in the
case that the slider 164 is slidably di&ptaced to the | owernost end of the
gui de
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rod 158, the wi nding speed of the tape-shaped package 112.is increased to
assune a preset highest speed,.causing the position of the slider 164 to
be- quickly rased up. On the contrary, in the case that the slider 164 is
slidably displaced to the uppernpost end of the guide rod 158, the w nding
speed of the tape-shaped package 112-i37reduced to
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assunme a | owest speed, causing the position of the slider-164 to be
quickly lowered. Thus, when it is required that the slider 164 is held at
the internediate position of the guide rod 158, the rotational speed of

the reel driving shaft 114 is
- 18 -.
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- 75 - correspondi ngly adj ust ed. A pair of pinch rollers 126 and 128
are di sposed rightward of a tape-shaped package introduction pulley 646
rotatably nmounted on the upper casing 110 at the |left-hand end of the
|atter in order to convey the tape-qufgd_package 112 toward the reel

FIG.19
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driving shaft 114 side. The structure of the pair
128 is entirely sane to

di sposed

of pinch rollers 126 and
that shown in Fig. 11 that is a sectional view
along line 11 - 11 in Fig. 10. In addition, a pinroller 186 is
rightward of the pair of pinch rollers 126 and 128, and the

sectional structure of the pin roller 2% s
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entirely sanme to that shown
sectional view of a section
Fig. 7. Fig. 29 shows
cutting unit 648 arranged
Fi g.
648 as 'seen fromthe right-

30 shows by way of side view thé3stTucture of the

in Fig. 7 and Fig. 8 that is an enl arged
represented by an arrow shaped mark of 8 in
by way of sectional view the structure of a tape
rightward qof the pin roller 186, and noreover,
tape cutting unit
hand
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"~ side of Fig. 29. Specjfically, a tape-shaped package cutter 652 and a
carrier tape cutter 654 are disposed in the tape cutting unit 648 in the
opposi ng rel ationship while a conveyance path for the tape-shaped package
112 is interposed therebetween. The t_a% shaped package cutter 652 adapted
to be actuated in the - ' -
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- 76 - downward direction includes a knife driving air cylinder 270 of
which piston rod 274 is firmy equipped with a cutter knife 284 via a
cutter holder 282 so as to cut a cover tape 154 of the tape-shaped
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package 112 therewith. -On the other hand, the carrier tape cutter 654
adapted to be actuated in the upward direction |ikew se includes a knife
driving air- cylinder 364 of which piston rod 368 is firmy equipped with a
cutter knife 374 via a cutter holderm? 2 so as to cut a carrier tape 134
of the tape-shaped package 112 theré h” As is best seen in Fig. 30,
a pl ate-shaped knife : '
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recei ver 286 adapted to be projected in the hollow space. defined between
both the cutter knifes 284 and 374 fromthe rear side of the upper casing
110 is slidably held by a knife receiver holder 288 fixedly secured to

so as to be slidably displaced in

the rear surface of the upper casing 110
the horizontal direction (i.e., in the 4%®ftward/rightward direction -as

seen in Fig. 30) while it is operatively
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connected to a cutter receiver driving cylinder (not shown). Before the
pi ston rod 274 of the knife driving air cylinder 270 is driven in the
downward direction and the piston rod 368 of the knife driving air
cylinder 364 is driven in the upward direction, a piston rod 294 of a

kni fe receiver driving air cylinder jrﬁﬁ Shown) is linearly driven in the
forward direction, causing the fore end part
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REPLACEMVENT SHEET 77 of the knife receiver 286 to
be inserted into a gap formed between the carrier tape 134 and the cover
tape 154 of the tape-shaped package 112 by way of
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steps to be described later, in order to receive the thrusting force of
each of the cutter knives 284 and 374 therewith. Incidentally, the carrier

tape 134 and the cover tape 154 are not still fused to each other at this
tinme. A tape projecting cylinder 356 adapted to be actuated in the
upward direction is disposed rightmﬁra of the carrier tape cutter 654 so.as

to
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enable the knife receiver 286 to be projected directly below-the carrier
tape 134 by forcibly raising up the carrier tape 134 to the package

cutter 652 side in excess of the knife receiver 286. When t he

t ape- shaped package cutter 652 and the arrier tape cutter 654 of the tape
cutting unit 648 are actuated to cut'tﬁé Cover tape 154 and the
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carrier tape 134, the reel driving shaft 114 is tenporarily i movably held
together with the reel 116. Subsequently, after the carrier tape cutter
654 is actuated, the reel driving shaft 114 is rotationally driven again
to wound the cover tape 154 around the reel 116 by a predeterm ned | ength
so as to allow a part of the cover tap® 154 to serve as a |eader portion
122. Thereafter, the piston rod
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294 of the cutter
di recti on,

recei ver driving cylinder

causi ng the

286 to be retracted inside of the
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upper casing 110. At this tine, the carrier tape 134 held in the suspended
state in the downmward direction due to its own dead weight is raised up by
expandi ng the piston rod 658 of the tape prOJectlng cylinder 656 agai n,

and subsequently, the knife receiver gg di splaced in the forward
direction to reach the position directl b2l ow the carrier tape 134.
Thereafter, the tape-shaped package cutter 652 is actuated to cut the

cover tape 154 and
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the carrier tape 134 at the sane tine. When t he tape-shaped package
cutter 652 is actuated, a cut piece of the carrier tape 134 falls down
away fromthe tape-shaped package 112. To di scharge the foregoing cut piece
of the carrier tape 134 to a predeternjned |ocation on the |ower casing
106 side, a cut tape piece.discharging ute 660 is disposed at the | ower

part of the upper
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casing 110, adjacent to the\"tape cutting unit 648. It should be noted that
the structure of the tape cutting unit .648 should not be limted only to

the aforenentioned one but any other type of hitherto known structure nay

be enployed for the tape cutting wunit In contrast with the
second aspect of the present invention %s menti oned above; according to a
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third aspect of the present invention, the tape-
serves as a cutter for
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cutting only the cover taper154, and noreover, it can cut both the cover
~tape 154 and the carrier tape 134 w thout any necessity for actuating the
tape projecting cylinder 656. Specifically, when the tape cutting unit
648 is actuated to cut both the cover tape 154 and the carrier tape 134,
the knife receiver 286 is inserted bet3fen the cover tape 154 and the
carrier tape 134, and while the foregoing state is maintained, the carrier
tape cutter 654 is
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actuated to cut the carrier tape 134. Subsequently, after the reel driving
shaft 114 is rotationally driven to wound the cover tape 154 around the
reel 116 by a predetermined length so as to allow a part of the cover
tape 154 to serve as a |leader portieon 122, the tape-shaped package cutter
652 and the carrier tape cutter 654 ar¥ successi vel y actuated to
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cut the cover tape 154 wi'th the tape-shaped package cutter .652, and
moreover, cut the carrier tape 134 wth the carrier tape cutter 654.

A pair of cover t ape sucking bl ocks 662 are firnmy secured to upper casing
110 while they are disposed along a cqnveyance path of the tape-shaped

package 112 at the positions directlY‘éUbe the foregoing conveyance path
I n.such a manner that one
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.'The present invention reiates to apparatus for
winding for a tape-sheped_package.strip onto a reel,
the tape-éheped peckage strip being of the type
compriSing‘e carrier strip provided along its length
with a plurality of pockets longitudinally spaeed one
from the othexr and3eech shaped to house a workpieee,
a succession of which workpieces are to be supplied
to a work-station by the process of longitudinally
advancing the package strip to the work-station, and
a cover strip eealed_to the upper surface of the
carrier strip to enelbse and seal those_workpieees
within their individual pockets in the carrier strip.

In the manufacture of electronic equipment it is
known to supply chlp -like electronic components such.3
as chlp reszstors. Chlp-llke miniature mold '
transistors, chip-like miniature diodes or the.like,

. to an assembl} station in the form of a prepackaged
tape-shaped package carrying those workpieees equi-
epaced aiong the length-of the st:ip; At the
assembly station, those components or workpieces are
automatically removed from the strip by a
manipulator, for subsequent automatic mounting on a
semiconductor substrate at a predetermined position.

Generally, the tape-shaped_package strip
comprises a carrier'tape having one Oor. two rows of

drive petforations along the length of the'tape and
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- 80 - to bring the tape-shaped package 112 in contact with close
contact with the lower surface of each cover tape suckiing blocﬁéﬁghﬂghh
air suction force induced by the suction of air through: theRE hol es
664 while the tape-shaped package 112 slldably noves. along the I ower
surface of each cover tape . 5 o _

provided Qith a plurality of pockets.aleng the length
of the tape each containing an individual electroﬁic
component and sealed thereln by a peelable cover tape
thermally fused to. the carrier tape. The carrier tape
usually comprises a film of a synthetic resin having
a plurality of pockets moulded therein and supported
by a cardboard strip having a plutality of holes
punched therein to receive the moulded pocket.

During manufacture the.tape-shaped packages are -
continuously produced by a packaging machine, and
after loading and sending,.the tape is cut to length
and qund around a reel on a tape winding apparatus.
In order to_wind,the packaging strip onto the reel

- "the foremost end of the tape-shaped package is

- | inserted into a tape insert'slot formed in the hub of
the reel. At the tail end.of the wound'strip'the.'
carrier tape is usually cut to a shorter length than
that of the cover tape e.g. by about 200 mm. That
extra length of cover tape serves as a leadexr portion
when the tape-shaped package is subsequently fed to a
workpiece mounting machine on the production line.
In order to prevent the tape-shaped package from
becoming unwound from the reel the end of the leader
strip is adhesively sealed to the woﬁnd reel.

Methods and apparatus for the manufacture of such

packaging strip are disclosed in Japanese Published

This is the replacement sheet
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sucki ng bl ock 662, and the respective suction hol es’ 664 are connunlcated
with a suction punp (not shown). Thus, as the suction punp is. driven, tgﬁEET
.cover tape 154 is brought .in close contact  with the - | ower. surREﬂhACENE

covel tape sucking block 662, and the suction punp i's continuously driven

for.a period of tinme that" elapses fromthe tinme when the
122 is forned to the time when the -3-

1 eader portion

Patent Applications Nos. 63-123746, 63-200993 and 4-

- 239418 and to which reference should be made for

further details.

In the manufacture of such tape-shaped packages

problems arise from the roll set of the carrier tape

'from undesirable warping due to the thermal strain

arising in the carrier strip after cover tape has

been thermally fused to the carrier tape.

For example, in the winding method disclosed in

Japanese Published Patent Application No 63-123746

there is a possibility that when the foremost end of

the tape-shaped essembly is conveyed to the winding

reel the foremost end of the tape-shaped packaging

- strip is undesirably disconnected_from_the guide

portion during the course of the conveying operation,

resulting in the foremost end of the tape-shaped

assembly failing to belintroduced'into the tapered

opening portion of the product guide. Similarly, in

the case of the winding apparatus disclosed in

Japanese.PubliEhed Petent No 4-239418, and although a

thrust roller and a turnable pawl a#e additionally

. attached to the tape guiding mechanism in order to

prevent the packaging tape from disengaging from the

tape guide, it is still difficult to reliably deliver

the foremost end of the packaging tape to the guide

shoe because of roll set and possible warping of the
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cover tape 154 passes. past a tape-confirning-sehsor.'666'to be desbribed:
In this enbodi nent,: the cover tape:sucking bl ocks 662, the

| ater.

“suction holes 664 and the suction -punp are used as cover tape

means.

applicable to these conmponents rather than the
enpl oyed for the sane -

-4-

lead end 6f the carrier strip. _
Furthermore, ﬁape Winding épparatus of the typé

described often suffers:from the problem that the

position of the tapeiiﬁsert_slots in the-hﬁb of the

reel varies from reel maker to reel maker. For this

reason, the foremost end of the tape-shaped package

'usually has to be fed manually into the tape insert

slot in the reel hub, rather than automatically.

Consequently, the tape winding operation cannot be

‘run continuously.

.- 8till further problems arise with respect to the
mechanism disclosed in Japanese Published Patent
Application Laying-Open No 63-200983 for forming a
leader portion fof a packaging tape. In that case

the leader pbrtion formed by the extra length of

'Vcover.taée only has a length corresponding to the

distance between a longitudinally spaced pair of
cutters. Thus, when a longer length is required the

distance between the pair of cutters has to be

Aincreased resulting in a machine of large dimensions.

Still other problems arise with packaging tape
winding apparatus of thg type disclosed in Japanese
Published Paﬁent Application No 4-239418. In that
case to assure that the leader portion of the tape is
wound around the reel after it is formed, an adhesive

end seal is appliéd to the terminal end of the leader
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pur pose, prOV|ded that the cover tape 154 of t he tape- shaped package 112
can reliably be brought in the sucked state when the tape-shaped package,

cutter 652 is actuated. Fig. 31 schematically shows by way of pIan
view the structure of a'tape- shaped package forenpst end - |
- 5- o REPLACEN\ENT SHEE’t
portion. This prevents.the tape-shaped package from

becoming accidentally unwound from the reel.
However, as the terminal end of the leader portion is
not’pésitively guided during winding, there is the
possibility that the terminal end of the leader will
become laterally displaced by vibration during
winding and adhere to one of its side flanges of the
reel father.than to the wound package. _
The present invention seeks to alleviate some or
all of these problems, and.especially to provide a
'tabe:winding apparatus which ensures that the
foremost end of a'tape—shaped package having any roll
set or thermai warpage arising in the tape-shaped
. backage during a winding eperacipn perfo:med for.the_
tape-shaped package can reliabiy be delivered-to the:
interior of a reel, and moreover, ensures that the
foremost end of the tape-shaped package can
automatically be inserted into the:tape.insert slot,
in the reel hub.
The apparatus of the present invention at least
'in_ite:prefe:red embodiments also ensures that a
1eader portién having an.arbitrary length can easily
be formed without changing the position of the
cutters. ' ' |
In another preferred aspect the invention

provides a tape winding apparatus which ensures that

This is the replacement shest
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- 81 - guiding unit 130 for conducti-ng the tape-shaped package 112 :
di scharged fromthe pair of pinch rollers 126 and 128 to the empty reel 116 . .
fitted onto the reel driving shaft 114 while seizing the -fOre$&§LA et SHEET
t he tape-shaped -package 112 therewith, Fig. 32 shows by way-of ‘Tront view :

_6_ i
:the terminal end of the leader portion'cansbé_
precisely and accurately sealed to the wound package.
In general terms, and in accordance with the
principal aspect of the'présent invention, there is
provided ‘a tape winding apparatus of the type
described, comprising: _

. a stub shaft for receiving and temporarily
holdiﬁg in a fixed angular position thereon, the reel
onto which the package strip is to be wound, the said
reel comprising a hub around which the package strip
is to be wound énd'a tape-redeiving slot formed in
the hub for recei?ing the leading end of the length
of package strip that is to be wound onto the reel;

means for driving the stub shaft to wind the
package strip'onto the reel; |

means for detecting the angular position of the
_taﬁe-receiving slot formed in the hub of the reel,
when the reel is mounted onto the stub shaft;

| mgans;for_indexing the stub shaft, with the reel
g mounted thereoﬁ, so as to bring the tape-receiving
slot in the reel hub to a predetermined angular
position relative to the axis of the stub shaft for
receiving the leading end of the package strip when
fed thereto by a package strip feeding and guiding
means; and

a package strip feeding and guiding means for

This is the replacemem sheet
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strUCtureiofma'drivihg_nechanisn1fefﬁdr1V|ng t he tape shaped package
forenpst end guiding unit 130, . Fig. 33 shows by way- of sectional vi ew t he
dri.ving nechanismfor driving t he" t ape- shaped package - for enost SHEE]
~guiding.-unit 130 taken along line 33 - 33 in Fig. 32, and F|g ‘ﬁﬁAgﬁ%ENT :
way of sectional view the driving mechanism for dr|V|ng the same taken
along |.ine 34 - 34 in Fig. 32. -7-
feeding and guiding the package strip to the reel at
the commencement of and during the windiﬁg of the
package strip onto the reel, the package strip
feeding and gquiding means cemprisihg:
| a pair of pinch.rolls for receiving the package
strip from a packaging station in which the
workpieces are charged to ﬁhe pockets in the carrier
strip and seeled'therein by the attachment qf'the
cover tape to the carrier strip, and for feeding the
package strip along a feed path to a reel mounted on
the stub shaft;
a slider mounted for rec1proca1 sliding movement
along said feed path from a first position adjacent
. the pinch rolls and 1n which posxtlon the slider
receives from the pinch rolls the forward end of the
package strip which is to be wound onto the reel to a
second position adjacent the stub shaft and in which
position the slider delivers the ferward end of the
package strip to the tape receiving slot in the reel
‘hub that has been aligned with the said feed path by
'the said indexing means;
means on said slider for releasably gripping the
forward end of the package strip during the travel of
the slider from the said first position adjacent the

pinch rolls to the second position adjacent the stub

shaft;
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Specifically, the opposite ends of a slider guide rail 668 eﬁkpﬁgﬂmmﬁﬂﬁﬁ%ﬂ%: o
dirrection in parallel " with the line extending fromthe tape “cutting unit
648 to the reel driving shaft 114 are held between the tape cutting unit -
. 648 and the reel driving shaft 114 .on the rear side of the upper casing
110 with the aid of a bracket 670. A slider 324 inserted through an
openi ng portion 326 forned _ -8 - - .
meens’fcr operating the releasable gripping means
to grip the forward end of the package strip, when
the slider is in said first position, end_to release’
the scrip when the slider is.in said second position
so that the scrip can then be wound onto the reel;
means.for reciprocating the slider between the
cseid first and second positions, the said operating
means being operable to maintain the gripping means
in an open, non-gripping position during the return
of the slider from the .second to the first position
thereby allowing the package strip to run freely past
the slider as the strip is being wound onto the reel;
and - |
guide means on the slider to guide the passage of
the srrip across the slider as the strip is fed along
the feed path from the pinch rolls to the reel.
In the operation of the apparatus of the present
invention, an empty reel is first fitted onto the
reel driving shaft, and subsequently, one of the tape
insert slots of the reel is indexed to a
. predetermined rotational position relative to the
axis of tne shaft under the control of the reel
driving shaft controlling means operating in response
to detection signals from the insert slot detecting

- means. Then, as the slider driving means is

actuated, the tape-shaped package guiding slider is
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through ‘the upper caS|ng 110 in paraIIeI mnth the sllder QU|de rail 668
and having the fore end part thereof projected on the front: SICKREHLNCEMENTSHLL
- upper ~ casing 110 is slidably engaged with the slider guide rail 668. A . " .
~clanp bl ock 338 and a tape- shaped package gU|de arn1330 are assenbled W th
the slide
-9_

displeeed.to the tapeeshaped package receiving.stop'

position in which the foremost end of the tape-shaped

package is-delivered_teward the tape-shaped package

guiding slider by the pair of pinch rollers. At

this time, the foremost end of the_tape-shaped'

package is gripped.and held on the tapeeshaped

package guiding slider by actuating the package

grlpplng means. | _

The slider is then dlsplaced to the dellvery stop
position by actuatlng the slider driving means. The
foremost end of the package is then released by the
grlpplng means and fed into the aligned tape insert
slot in the reel. The reel is then rotated 1n
synchronlzatlon w1th the rotatlon of the plnch

T rollers at a low speed for several revolutlons
ﬂthereby to wind the foremost end of the tape-shaped

) Jpackage onto the reel by several turns. The guiding
slider then returns to its initial position ready to.
receive the next length of tape for delivery to the
next reel, optionally after being held at an
igterﬁediate stop position, whilst the rest of the
package strip is wound onto the reel.

After the initial feed, the reel is rotated at

high speed to complete the winding operation, during
which time the movement of the tape-shaped package is

properly guided by the tape-shaped package guiding
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REPLACEMENT SHEET . - 82 - . 324 at. the fore end.. part
of the latter, . " The clanp bl.ock 338 |s f|rn1y secured to one end .of a
~ clanp turn shaft 334 which rotatably extends through the slider_ TP@SHEET
“hori zontal direction ' , ' . ggLAdéMé N

-10 - o - - K

- slider. _
| With this apparatus therefore,.the_foremost end
of the tape-shaped package can be delivered to the
interior of the reel regardless of any roll set or
thermal warpage arising on the tape—shaped package
during a winding operation performed to the latter.
In addition, the foreﬁost end of the tape-shaped
package can automatically be inserted into.one of'tﬁe
tape insert slots formed through the hub core of_eaeh
feel manufactured in-confermity'of a different
dimensional standard. |

_-In a first preferred aspect of the present
invention, the tape'winding apparatus further
comprlses a cover tape sucking means disposed between
;' 'the palr of pinch rollers and the reel dr1v1ng shaft |

for holdlng the cover tape in the sucked state; a
carrier tape cutter disposed on the opposite side
relative to the cover tape sucking means with the
_tape-shaped package interposed therebetween, the
carrler tape cutter being reciprocably displaced in

' the dzrectlon toward and away from the tape-shaped

| package; a tape-shaped package cutter disposed
opposite to the carrier tape cutter with the tape-
shaped package interposed therebetween, the tape-
shaped package-cutter being reciprocably displaced in

the direction toward and away from the carrier tape
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at a right angle relative to the conveying direction of the tape-shaped
package 112, and. a receiVing plate portion 672 facing to the upper. surface

of the clanp block 338 with a gap held .therébetween is forned integral

with the slider 324. In addition, a -clanp lever 342 is firnmy connected to

the other end of the clanp turn shaft 334, and a tension coil SIHEPPACBAENT SHE
I's bridged between the forenDst end of -11-

cutter; a tape thrusting cylinder,disposed sideward
of the carrier tape cutter for thrusting the carrier
tape toward the tape-shaped package.cutter side; and
a cutter receiver adapted to be inserted between the
carrier tape of the tape-shaped packagé.and the cover

- tape of the same for cutting the carrier tape by |
actuating the carrier tape cutter, and moreover,
cutting the tape—shaped:package by actuatiﬁg the
tape-shaped package cutter.

- . With the tape winding appératus constructed
according to this preferred aspect of the present
invéntion;'when the tape-shaped package is wound
around the reel fitted onto the reel driving shaft by

a predetermlned length the rotatzonal speed of the
‘pinch rollers is 1ncreased to assume a value hlgher
than that of the reel driving shaft, whereby a part
©of the tape-shaped package is held in'the loosened
state between the pinch rollers and the reel fitted
into the reel dri#ing shaft. When the cover tape is
'sucked by actuatlng the cover tape sucklng means, - a
gap is formed between the cover tape and the carrier

) tape. Subséquently, the cutter receiver is inserted
into this gap so that the carrier tape interposed
betwéen the cutter receiver and the carrier tape

. cutter is cut by actuating the carrier tape cutter.

At this time, since the reel driving shaft is
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the clanp | ever 342 and the forenost end of a bracket 674 dlsposed on the
~slider 324.- Wth this construction, a gap is forned bet ween-the ¢l anp’

bl ock 338 and the receiving pl-ate portion. 672 by the - resili HEET
"the tension coil spring 344 as represented by solid |ines |é¥ﬁ#ﬁ§ﬁ%§§v§ _

that the tape- shaped package 112 passes through the gap

-12- o
continuoﬁsly rotated, a part of the cover tape which
should serve as a leader portion is wound around the
reel. |

When the leader_portion'having a.predetermined5
length is formed with the tape-shaped package, the
cutter receiver is escapably retracted, and |
therefore, the carrier tape is thrusted toward the
tape-shaped package cutter by actuating a tape
thrusting cylinder. While the'foregoing state is
maintained, the cutter receiver is projected so that
the cutter receiver and the tape-shaped package
cutter face each other with the carrier tape between,
and thereafter, the cover'tape and the carrier tape
located between the tape shaped package cutter and
the cutter receiver are cut by actuatlng the tape—
cutter, resulting in ‘the terminal end of the leader
portion to be wound around the reel being formed.

In a second preferred aspect, the tape winding
apparatue alterpatively comprises a cover tape
sﬁoking means disposed between the'pair of pinch
rollers and the reel driving shaft, the cover tape
sucking means being capable of holding the cover tape
in the sucked state; a carrier tape cutter disposed
on the opposite side relative to the cover tape
sucking means with the tape-shaped package interposed

therebetween, the carrier tape cutter being
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formed between the clanmp block 338 and the receiving plate portion 672.

To properly nmintain the gap between the clanp bllock 338 and the recewmgr
plate portion 674 in such a manner~as to allow it to-assune %Epggag gHE
magni tude, a lever stopper 676 is threadably attached to t h& et 674.
In addition, to assure that a nagnltudis?f the gap between the clanp bl ock

reciprdcably displacéd.in the direction toward and
away from the tape-shaped package; .a cbver tape
cutter disposed opposite to the carrier tape cutter
with the tape-shaped package interposed therebetween,
- the cover tape cutter being reciprocably displaced in
the direction toward and away from the carrier tape
cutter; and a cutter receiver adapted to be inserted
between the carrier tape of the tape-shaped_package
_and the cover tape of the séme for cutting the
carrier tape by actuating the carrier tape cutter,
and moreover, cutting the cover tape by actuating the
cover tape cutter. _
According to the previous preferred aspect of the

- present invention, when a leader portion having a

' predetermined length is to be formed with a part of
the tape-shaped package, the carrier tapé'cutter and

' the cover tape cutter adre actuated, causing the cover
tape and the carrier tape located between these
cutters and the cutter receiver to be cut, resulting
in the'terminal end of the leadef portion to be wound
arouné the reel being formed with the tape-shaped

' p&ckage. |

In a final preférred aspect of the present
invention, the tape winding apparatus comprises a
—-. - reel driving shaft having a reel for winding the

tapefshaped package and the leader portion
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1338 and the receiving.plate portion 672 is reduced - o
- .83 -’ as represented. by phantomlines in Fig.”29 by =~ . . - E
- 14-

therearound detaChably'fitted therebnto; means for

- connecting an end seal to the terminal end of the
leader portion; a turn arm located on the uppef side-_
of the reel having the reel driving shaft fitted
thereinto, the base end of the turn arm being

. turnably fitted onto a pivotal shaft exten&iné.in
paiallel with the réel driving shaft; a retaining

- roller rotatably fitted to the foremost end of the
turn arm, the retaining roller coming in rélling
contact with the tape-shaped package,'the leader
portion and the end seal; and sucking means for
sucking the leadér portion and the end seal, the -
sucking means being kept open on the reel side of the
turn arm.

With the tape winding appdratus constructed -
.aécording to this iatter aspect of the present
invention, the retaining roller.is normally biased
toward the reel driving shaft side by the dead weight
of the turn arm and the retaining rollér in such a
manner as.to turn about the.pivbtal shaft fitted to
.the base end of the turn arm, causing the leader
portion to bé thrusted toward the inside of the reel.
At this time, the sucking means is actuated to firmly
hold the leader portion by the air suction force
without any vibrative movement of the leader poftion.

Since the end seal adheres to the terminal end of the
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turnlng t he cl anp Iever 342 in the antlclockmnse di rection aga{nst t he _
resi.li.ent force of the tension coil spring 344 Wwith an operator!'s hand to

assune:". the state.as represented by phantomlines in Fi.g. - 32, i Al ENTSHEET
cyllnder 350 is firmy fitted to the bracket 674 to hold the f?&ﬁﬁﬁﬁéM

of the tape- shaped package 112 between the clanp bl ock 338 and the -
rece|V|ng pl at e portlon 672 in the clanpels - _

leader portion with the aid of end seal cohnecting
means while the foregoing state is maintained, the
end seal can rellably adhe51vely be connected to the
leader portlon or the tape-shaped package wound
- | around the reel. |
Additionally, in accordance with the secohd

alternatively preferred embodiment of the present
invention, a leader.portion having an arbitrary
length can be formed with the tape winding apparatus
constructed in the above-described manner. Since
the:tape-shaped package cutter and the cover tape
cutter are dispoeed on the opposite of the packaging
tape to the carrier tape cutter, with a cutter
_recelver 1nterposed therebetween, the necess1ty for
an elongated conveyance path through the apparatus
does not arlse. The dimensions of the tape w1nd1ng
apparatus can thus be kept relatively small.
Further, since the sucking means for sucking the

- leader portion and the end seal is disposed on the
lower surface side of the turn arm adapted to hold
the tape retaining roller, causing the leader portion
wound around the reel to be retained by the tape

_ retaining roller,.the terminal end of the leader
portion and the end seal can reliably be wound around
the reel.

Other features, aspects andladvahtages of the
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Sstate. Addltlonall'ly, to detect whether or not the tape'-' : shaped S 3
package 112 is caused to pass through t he gap . between the clanp bl OCkEﬁ%PSHEET'
and the receiving plate portion 672, '‘a tape confirm.ng sensor @@?ﬁ_ CEM .
di sposed di rectly above the receiving plate portion 672: Wen the tape
confirm ng sensor 666 detects the fore egd part of ‘the tape- shaped package
112, ' _ . ~16 -

present invention will become apparent from the

following description-made with reference to the

accompanying drawings. Other independe'ntly claimed:

aspects of the apparatus illustrated are to be found

in divisional applications Nos GB9713843.2 (GB2313365)

and GB9713845.7 (GB2313366A).

In the drawings:

Fig. 1 is a front view of a tape winding
apparatus constructed in accordance with the
preferred aspect of the present invention;

Fig. 2 is a.eide view of the tape winding

apparatus shown in Fig. 1 as seen from the right-
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the'air-cylinder'350 I s -actuated, ceu5|ng the fore end part’ of- the L
tape-shaped package 112 to be firmy . held bet ween t he cl amp bliééE@éﬁTgﬂgEr
the receiving plate portlon 672 in t he cl.anped: st at e. : er -

hand, the tape-shaped package gU|de arm,330 having a tape-shaped package
gui de groove. 332 forned thereon to. slldably hol d the tape shaped package -
112 on the upper surface thereof is firnly '

hand side of the latter;

Fig. 3 is a perspectlve view which schematlcally
shows the contour of a tape-shaped'package
eﬁploYable for the tape-windinq epparatus;

Fig. 4 is a fragmentary enlarged front view of a
dancer unit arranged for the tape winding apparatus;

Fig. 5.is.a sectional view of the dancer unit
taken along line 5 - 5 in Fig. 4; |

Fig; 61is an enlarged front view of a pin roller
section arranged for the tape winding apparatus;l

Fig. 7 is a sectional view of the pin roller
section taken'aloné line 7 - 7 in Fig. 6}- |

Fig. 8 is a fragmeneary enlarged sectional view
of the pin roller section'represehted by an arrow-

 shaped mark of 8 in Fig. 7; ' | |

' Fig. 9 is a perspective view of a guide member
arranged for the tape winding apparatus;

Fig. 10 is an enlarged front view of a pinch
roller sectioh arranged for the tape winding
apparatus. _

| Fzg. 11 is a sectlonal v1ew of the pinch roller
sectlon taken along line 11 - 11 in Fig. 10;

Fig. 12 is an enlarged sectlonal view of a tape-
shaped package cutting unit arranged for the tape
winding apparatus;

Fig. 13 is an enlarged rear view of a tape-
shaped package foremost end guidinéjunie arranged

for the tape winding apparatus as-seen from the
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fitted onto an armturn shaft 680 which rotatabfy ext ends through the
'slider 324 in the. horlzontal dlrectlon at a right angle relative to the »
direction = - L. 84 of -conveyance ofREtPQgCEMENT SHEET_

t ape- shaped package 112. To-* R
B - 1'8 -

~inside of an upper casing of the'tape'winding
appafatus; - |

Fig. 14 is a sectional view of the tape-shaped
package foremost end guiding unit taken along line
14 - 14 in Fig. 13; | |

'Fig. 15 is an enlarged sectional view of a
carrier tape cutting unit arranged for the tape
winding apparatus; |

Fig. 16 is an enlarged sectional view of a tape-
shaped package guiding arm section arranged for the
tape-shaped package forémost end guiding unit shown
in Fig. 13;

Fig.'17 is an enlarged sectional view of a reel
driviﬁg shaft sgq:ipp gr;anged for the tape wiqdigg
apparatus, i o

"Fig. 18 is an enlarged front view of a reel
indexing unit arranged for the tape winding
apparatus; S

Fig. 19 is a plan view of the reel indexing unit
shown ‘in Fig. 18; |

Fig. 20 is an enlarged front view of an end seal
feeding unit arranged for the tape winding
apparatus; |

Fig. 21 is a sectional view of a driving

- mechanism for the end seal feeding unit shown in
Fig. 20, showing the developed state bf the driving
mechanism;

Fig. 22 is a sectional.view_of a tape retaining
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retain the tape-shaped packagérllZ'siidabry noving al ong the tape4Shaped _

. package gui de groove 332 so .as not to allow the tape- shaped package 112 to -
be floated up fromthe tape- shaped package gui de groove. 332, the %QEET

part of a leaf spring 358 is-- secured to the base end part of RERLA CEﬁ&ﬁT

t ape- shaped package guide arn1330 by &Pghtening screws. In addltlon a

turn | ever 682 is: f|rn1y fitted onto the

.réller section for the end seal feeding unit shown
in Fig. 20; | |

Fig. 23 is ap enlarged sectional view of a reel
attachlng/detachlng unit arranged for the tape
w1nd1ng apparatus; | |
| Fig. 24 is an exploded plan view of a reel
feeding/discharging unit.arranged for the tape
winding apparatus; | |

Fig. 25 is a sectlonal wview of the reel feeding/
discharging unit taken along line 25 - 25 in Fig..
24; |

.Fig. 26 is a sectional view of the reel feeding/
discharging unit taken along line 26 - 26 in Figf
24; . ' |

Fig. 27 is a front view of a tape winding
apparétus constructed in accordance with another
embodiment of the present invention based on a
second aspect of the latter in assoc1atlon with a
fourth aspect of the same;

F}g. 28 ie an enlarged front view of an upper
casine of the tape winding apparatus shown in Fig.
27; _

Fig. 29 is an enlarged front view of a tape
cutting unit arranged for the tape winding
apparatus;

Fig. 30 is a side Qiew of the tape cutting unit
as seen from the right-hand eide in Fig. 29:;

Fig. 31 is a plan view of a tape-shaped package
This is the replacement sheet
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“armturn shaft 680, and a tension coil ~spri.ng 686 is  spanned between theé
forenost end of the turn |l ever 682 and. a bracket 684 disposed .on.the =~ = -
slider 324. Wth this construction, the tape-shaped package gU|dEFaAﬁEM§NTSHEE
is horizontally oriented toward the reel driving shaft. 114 by the '
‘resilient force of the tension coil~ #¥ring 686 as represented by SO|Id

‘tines in Fig. 28, whereby the forenbst end of the -

' foremost end guiding unit arranged for.the tape
winding apparatus;

- Fig. 32 is a froat view of a drivingamechahism
for the tape—shaped package foremost end guiding
unit shown in Fig. 31; | |

Fig. 33 is a sectiohal view of the driving
mechanism taken along line 33 - 33 in Fig. 32;

Fig. 34 is a sectional view of the driving
mechanism taken along line 34 - 34 in Fig. 32;

Fig. 35 is an enlarged sectional view of a reel
driving shaft section arranged for the tape winding
appeiatus; '

.Fig. 36 is an exploded front view of a reel
fitted onto the reel driving shaft, showing the
inner structure of thé reel; R

Fig. 37 is an enlarged front view of a tape
retaining roller section arranged for the tape
winding apparatus; and

Fig. 38 is a sectionai view of the tape
retaiqing roller section taken along line 38 - 38 in

Fig. 37.

The present inveﬁtion will now be described in
detail hereinafter with reference to the |
accompanYing drawings which illustrate preferred
embodiments thereof.

First, a tape winding apparatus constructed in

accordance with an embodiment of the present
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t ape- shaped package 112 can correctly be: conducted to one of tape I nsert.
slots .120 formed through a hub coré 118 of the reel. '116. = - .. To det ect
one of the tape insert slots-120- ‘formed through the hub core %ﬁé?c% EMRSHE
reel 116, an insert .slot detecting sensor 452 is dlsposed onR ower-
-surface of the tape shaped package QU|%% arm

in&ention based on a first aspect of the latter will
be described in detail below with reference to Fig.

l.to Fig; 26 wherein a’tape-shaped package having a

plurality of semiconductdr chip components received.
therein is used for the tape winding apparatus.

As is apparent from Fig. 1 which shows by way of
front view the contour of the whole structure of the
tape winding apparatus and Fig. 2 which shows by way
of side view the contour of the tape winding
apparatus as seen from'thé'right-hand side in Fig.
1, the tape winding_apparatus includes a lower
casing 106 which is mounted on a floor surface 104
witﬁ the aid of four expansible/contractible feet
102 each having a caster iOO attached thereto, and a
control panel 108 and an upper casing 110 are
‘arranged on the lower casing 106. A start switch, a
stop switch, various kinds of alarm lamps, a display
unit and a counter (each of whicﬂ is not shown in
the drawings) are arranged on the. control panel 108
fo: properly operating the_tape winding apparatus.
W%th ﬁhis construction, the tape winding apparatus
can automatically be operated by actuating these
switches with an operator's hand in order to assure
-that a tape-shaped package 112 fed from a taping
machine (not shown) is successively wound around an
empty reel 116 fitted onto a ieel driving shaft 114.

First, the empty reel 116 is fitted onto the

reel driving shaft 114 and one of tape insert slots
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330 at the forenost end of the latter. To this end, first, while the '
t ape- shaped package guide ‘arm 330 is held at the package deliverj 1
,p05|t|on t he. forenDst end of the tape shaped package gU|de a LR@EMENTSHEE
- 85-

'-22-

120 (sée Fig; 19) fdrhed through a hub core 118 of
the empty reel 116 isathen indexed to a |
predetetmined pcsition...Subsequently; the foremest
end of the tape-shaped paekage 112 is inserted into
the tape.insert slot 120 formed through the hub core
118 of the empty reel 116, and the tape-éhaped
package 112 is then.wound'around the reel 116 by a
predetermined length by rotationally.drivinq the
reel driving shaft 114. On completion of the
winding operation, a leader portion 122 (see Fig. 3)
.is_formed on the terminal end of the tape-shaped
package 112, and after an end seal 124 is adhesively
connected to the terminal end of the leader portion
122, the reel 116 is depaehed_frpm the reel driving
shaft 114, and thereafter,.a next winding ope:ation_
is performed again from the beginning.

In this embodiment, to assure that a eeries of
opeﬁations as mentioned above are automatically
repeated,-a pair of pinch_rollers 126 and 128 for
feeding the foremost end of the tape-shaped package
112 toward the reel driving shaft 114, a tape-shaped
package foremost end guiding unit 130 for conducting
the tape-shaped package 112 discharged from the pair
of pinch rollers 126 and 128 to the empty reel 116
fitted onto the reel driving shaft 114 while seizing
the foremost end of the tape-shaped package 112
therewith, a tape-shaped package cutting unit 132

located between the palr of pinch rollers 126 and
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330:is | ocated near to the hub cofe 118 6f.thé feeli 116 whil e facing to:_
the_sane Subsequently, the reel 116is rotationally driven tqqgi@@ENmNmBHEEI
the reel .driving shaft-114 at a l.ow rotatienal speed. Wen the |nsert
sl ot detectlng sensor- 452 detects one of the tape insert slots 120 fornmed
through the hub core 118 of the reel- 2B «whil e the f oregoi ng rotating
'state is mai'ntained, a detection signal is _
128 and the tape-shaped package foremost end guiding
~unit 130 to cut the tape-shaped package 112
therewith, a carrier tape cutting unit 136 for
cutting only'a carrier.tape 134 of the tape-shaped
package 112 to formia'leader.portionllzz with the
cut part of the carrier tape 134, an end seal
feeding unit 138'for éonnecting an end seal 124 to.
the terminal end of the leader portion 122, a reel
attaching/detaching unit 140 for attaching the reel
- 116 to the reel driving shaft 114 and detaching the
former from.the_latter (see Fig. 17),.and a reel
chip components unit 142 for indexing one of the
tape ;psért.slots 120 formed through the hub core
118 of the reel 116 to a predetermined position are
arranged in the upper casihg 110. In addition, a
reel receiving/delivering unit 144 for dgliverihg an
empty reel 116 to the reel driving shaft 114 aﬁd
receiving the reel'lis having_a.tape—shaped package
112 wound:the:earound from the reel driving shaft
114 (see Fig.'23) and a reel delivering/discharging
unit 146 for delivering an empty reel 116 to the
reel.receiviné/delivering.unit 144 and receiving the
reel 116 having a taperhaped package 112 wound
therearound from.the reel receiving/delivering unit
144 (see Fig. 24) are firmly arranged in the lower
casing 106. Additionally, a dancer unit l4é for
temporarily storably holding the fore end side of
the tape-shaped package 112 delivered from'the
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out put t ed frohithe'insert slot detecting sensor 452 to a conttol ling uni t
“(not shown) for a reel driving stepping notor 430 to be described later.
~In response to .the det ection signal outputted fron1the insert slot
detecti.ng sensor 452, the controlllng unit ‘controls the rotatlo TQ%—ET

ENTSHE
reel driving shaft 114 in such a nanne?4that after the reel BEl Shaft
114 |s rotated by a predetern1ned angl e, the

taping machine'is_arranQéd within the rahge -
extending between the upper'casing 110 and the lower
casing 106. o |
The taping machine installed for pioducing a
tape-shaped package 112 is equipped with a chip
component inserting mechanism (not shown) fér
successively receiving semiconductor chip components
152 in a series of pocket pbrtions 150 formed on a
.ca;rie: tape 134 one by one and a tape connecting
mechanism (not shown) for thermally fusing a cover
tape 154 to the carrier tape 134 having the |
semiconductor chip components 152 received in the
pocket portions 150 thereof as shown in Fig. 3 which
. schematically illustrates.the structure of the tape-,
~ shaped package 112. The chip component inserting
mechanism is constructed such that semiconductor
chip components 152 are received 'in the pocket
'portions 150 6n the carrier tape 134, and after a
predeteimined.numbér'of semiconductor chip
compoﬁents 152 are sﬁccessivély received in the
pécket portions 150, a predetermined number of empty
pocket portions 150 having no semiconductor chip
compdnents received therein are formed on the
carrier tape 134. 1In addition, the tape connecting
mechanism is constructed such that the cover taﬁe
154 is thermally fused to a part offthe carrier tape
134 having semiconductor chip components 152

received in the pocket portions 150 thereof and a
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rotation of the reel dr|V|ng shaft 114 s |nterrupted cau5|ng the

_tape-shaped package guide groove 322 of the t ape- shaped package gui.de ﬂéﬁhﬁE‘
330 to be..linearly aligned with one of the tape insert slotq; &CE

t hrough the hub core 118 of the reel 116. -~ To assure that the forenost

end of the tape- shaped package 112 is2preperly received in the tape-

shaped package gui de groove 332 of the tape-shaped

part of the cover tape 154 is used as a leader
portion 122 by forming a non-fusing part on the
cover tape 154 without any thermal fusion of the
latter to the empty pocket portions 150.

As shown in Fig. 1, Fig. 4 that is a fragmentary
enlarged front view of ;he dancer unit 148 and Fié.
5 that is a sectional view of the dancer unit 148
taken along line S - 5 in Fig. 4, a slider 164
haﬁing two tape guidefrollers 160 and 162 rotatably
‘held thereon to rotate about their horizontal_shafts
is slidably fitted onto a guide rod 158 supported by

a pair of upper and lower rod holders 156 fixedly
secured to'the'side'wall_portion of the upper easing
110 at the upper end of the laﬁter as well as'the
side wall pdrtion of the lower casing 106 at the
lower end of.the latter in such a manner as to allow
the slider 164 to be slidably raised up and lowered
along the gu;de rod 158 in the uﬁward/downward
direction. To prevent the slider 164 from being
turned in the horizontal direction, a slide turning
moveﬁént preventive pin 168 threadably fixed to the
siider 164 is slidably received in the substantially
U-shaped groove of a slider turning movement
preventive member 166 firmly secured to the ﬁpper
casing 110 and the lower casing 106 while extending

- in parallel with the guide rod 158 in the spaced
relationship. ' |

In addition, as shown in Fig. 1, four slider
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package QU|de arm 330, a tape |nsert QU|d|ng air cyllnder 688 is dlsposed

at the tape- shaped package rece|V|ng posltlon so as to turnably til 1
tape- . R - 86 - shaped packag@ﬁ@hA@@W%thgg%
~as represented by ' _

..26..

position detecting sensors 170, 172, 174 and 176
located in the order as seen from below are-disposed
sideward of the slidér turning movement preventive
member 166 correspendidg to a highest'windidg speed,
a high winding speed, a low winding.épeed and a
lowest winding_speed, and the base end of a'doq
plate 178 adapted to cooperate with the slider
position detecting sensors 170, 172, 174 and 176 is
fixedly secured to the slider 164. In response to a
deteetion signal outputted from each of the slider
position detecting Sensors 170, 172, 174 and 178,
the winding speed of the tape-Shaped package 112 set
by the reel driving shaft'llq is automatically
changed by_controlling'uh;; (not shown).
Speeifically, in the case that the slider
position detecting sensor 170 detects the position
of the slider 164 corresponding to a highest winding
speed, the wihding speed of the tape-shaped package
112 is inéreased to reach a preliminarily determined
higheét speed, causing the’position of the slider
164 to be quickly raised up. 1In addition, in the
case that the slider position detecting sensor 172
detects the position of the slider 164 cerresponding
to a high winding speed, the winding speed of the '
tape-shaped package 112 is increased to reach a
preliminarily determined high speed, causing the
position of the slider 164 to be correspondingly
raised up. Additionally, in the case that the
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phantomlines in Fig. 29.. In addition, to assure that the tape-shaped -

‘package 112 is properly del i vered bet-ween the upper .surface of SLEP?A@‘¥ME‘“T"SHEE1
bl ock 338 and the receiving plate portion 672 as the fore end | ~of .the =
t ape- shaped package 112 is fed in the forward direction, a tape . -
projecting cylinder 656 is dispOsed‘é¥7the'position bet ween the clamp

-slider pPosition detecting sensor-l74 detects the
position of the slider 164 corresponding to a low
winding_speed, the winding.speed of the'tape—shaped
package 112 is reduced to assume a preliminarily -
determined low speed;_éausing the position of the
slider‘IG4 to be correspondingly lowered. Further,
in the case that the slider position detecting
sensor 176 detects the position of the slider 164
corresponding to a_lowest winding speed, the winding
speed of the tape-spaped package 112 is reduced to
assume a prglimiparily determined lowest speed,
causing the position of the slider 164 to be quickly
lowered. | |

As shéwn in Fig. 1, Fig. 4, Fig. 5, Fig. 6 that
is an enlarged front view of a pin roller 186
arranged atrfhe left ppper.end part of the upper
-caSing 110, Fig. 7 that is an enlarged sectional
view of the pin roller 186 taken along line 7 - 7 in
Fig. 6 and Fig. 8 that is an enlarged sectional view
of a section represented by an arrow-shaped mark of
8-in Fig. 7, the pin roller 186 is disposed
slantwise downward of a tape-shaped package
introduction pulley 646 which is.rotatably disposed
at the left uppermost end of the upper casing 110,
and a number of pins 182 arranged in the equally
spaced relationship as seen in the circumferential
direction_of the pin réller'186 so as to be brought
in meshing engagement with a plurality of

This is the replacemsnt sheet
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bl ock 338 located at the tape-shaped package - receiving. p05|t|on and the _
knife receiver 286 of the tape cutting unit 648 so.as to alig%mEEMENéﬁéEE -
end . part of the tape-shaped package. 112 to be tenporarlly aised up by a -
pi ston rod 658 of the tape-projecting cyllnder 6586. A pair of

t oot hed pull eys 690 and 692 are rotaz@bty di sposed at the opposite ends
of t he v -

perforation holeéLlSO'Eormed throuéh the.tape—shaped
package 112 (see Fig. 3) are radially projected from
the pin roller 186 with thé aid of a plurality of
set screws 184. In addition, a fotary encoder 188
is disposed integral with the pin rolle: 186 in the
coaxial relationship relétive to the latter in order.
to detect the length of passage 6f the tape-shaped |
package 112 past the pin roller 182, i.e., the
- length of the tape—shaped!package 112 wound around
the reel 116. | | |
”In this embodiment, the pins 186 on the pin
roller 186 are btought in meshing engagement with
the perforation holes 180  formed through the tape-
shaped package 112 in the equally séaded
_. 'relationship in order to detect thé”léngtﬁ'of"
passége of thé tape~-shaped packagé 112 by utilizing
the;followable'iotary movement of the pin roller 186
caused as the tape-shaped package 112 moves in the
forward direction. Alternatively, a pair of light
perme;;ion typé optical sensors having the
pe;forétion holes 180 interposed therebetween may be
substituted for the pin roller 186. In this case,
the length of passage of the tape-shaped package 112
is detected by counting a series of pulse-like
detection signals each outputted every time the
optical sensors detect one perforat;on hole 180
without any necessity for coming in contact with the

perforation hole 180.
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slider guide rail 668 as seen in the |ongitudinal di rection of movenent

of the slider 340 so that an  endl ess toothed belt 694 is brldged bet SHEET
‘both -the - toothed puIIeys 690 and 692 whil € ext ending around RRBIAGE

slidér 324" is operatively connected to the endl ess toothed belt 694 via a
connecting nenber . 696, and a gui de-udPt- dr|V|ng stepplng not or 698

To assufe that the.tape—shaped package 112 . is
properly cdnducted from the package_introduction
pulley 646 to a pair of pinch rollers 126 and 128 to
be described later, a stationary guide'member 196
‘having a guide poftidn'194 formed thereon to
slidably hold the right-hand end of the tape-shaped
package 112 therewith and a_moﬁable guide member 198
capable of moving toward_or away from the stationary
guide member 196 (i.e., in the rightward/leftward
direction as seen in Fig. 7) corresponding to the
width of the tape-shaped package 112 are mounted on
an lnverted L-shaped bracket 192 flxedly secured to
the upper casing 110 by using bolts 190.

' As is .apparent from Fig. 9 which shows by way of
perspegtlve view the appearance of both the guide
members 196 and 198, to assure that the movable
guide_member-lSS can be displaced toward or away
from the stationary guide member 196 with the aid of
two bolts 200 threadably fitted to the bracket 192,
a pair of elongated holes 202 are formed through the
mqvabie guidg member 198 so.as to allow a series of
pocket portions 150 on the tape-shaped package 112
to move past a gap 204 formed between the stationary
guide member 196 and the movable guide member 198.

A relief groove 208 is formed at the central part of
a guide portion-206 of the movable quide member 198
usable for slidably holding the lefé-hand end of the

tape-shaped package 112 in order to allow the pins
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unted on. the upper . ca5|ng 110 I s operatlvely : conhected'to one of the. .

~toothed pulleys 690 and 692 o -fhe toothed pulley 690. ' Thus,
t he 'sl i der 324 can:be displaced along the ‘slider gU|de rail 668 in'the
rlghtmardlleftmard S _ S . - . AEPLACEMENT SHEET

2 ap -
| 182 on the pin roller 186 to be successively
received in the.relief groove 208. With this
construbtidn, when the tape-shaped packagetll2'moves'
between the pin roller 186 and both the guide
members 196 and'l98 the fore end part of each pin
182 on the pin roller 186 is fitted into one |
perforation hole 180 formed-through the tape-shaped'
package 112, whereby as the tape-shaped package 112
moves in the forward direction, the pin rollexr 186
is followably rotated so as to enable a quantity of
“mcvement of the tape-shaped package 112 to be
detected by the rotary encoder 188.

As is apparent,from Fig. 10 that is an enlarged
'front v1ew of a palr of plnch rollers 126 and 128
and Fig. 11 that is a sectzonal view of the plnch -
rollers 126 and 128 taken along line 11 - 11 in Fig.
10, a pinch roller drivin§ shaft“212, of which fore
end part is projected outside of'the upper casing.
110, is rotatably supported by a pair of bearings
214 in a cylindrical holder 210 fixedly secured to
the rear surface of the upper casing 110. A pair of
driving pinch rolleré 126a and 126b adapted to hold
the opposite sides of the tape-shaped package 112
with the pocket portion 150 on the tape-shaped
package 112 interposed therebetween are fitted onto
the fore end part of the pinch roller driving shaft
212, and the driving pinch roller 126a located
outside of the drivihg pinch roller 126b can
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87 -. d|rect|on as seen in Fig. 32 vi a the endl ess t oot hed lmﬂﬁCQ¥ENT§HEEr
rotatlonally driving the guide. unlt' driving- st eppi ng. not or- 698. To assure
that the slider 324 is stopped not only at the tape- shaped package
- receiving p03|t|on but also at “the’ tape-

31 -

immovably be held on the plnch roller driving shaft
212 at an arbitrary posmtlon determlned
cerrespondlng to the width of the tape—shaped |
'package 112 as seen in the.longitudinal direction of
‘the pinch roller driving shaft 212 by tightening a
set screw 216. A pinch roller driving motor 218 for
rotationally driving the pinch'rolier driving shaft
212 is attached to a frame 220 in the upper casing
'110 via a speed redudinq'unit 222, .and an endless
toothed belt 232 is brldged between a dr1v1ng gear
226 1ntegrated Wlth an output shaft 224 of the speed
reduc;ng unit 222 and an idling gear 230 rotatably
fltted onto the pinch roller driving shaft 212 via
bearlngs 228 while extending around the dr1v1ng gear
226.and the idling gear 230.

“An electromagnetic Clttch 234 is intefpesed
betﬁeen the idling gear 230 and the upper casing
110. In this embodlment, the electromagnetlc clutch
234 lS substantlally composed of a spline sleeve 236
1ntegrated with the ldllng gear 230, an armature 238
slidably fltted ontc the spline sleeve 236 to
slidably move on the latter,_a frictional plate 240
integrally fitted onto the pinch roller shaft 212, a
compression coil spring 242 interposed between the
spline sleeve 236 and the armature 238 for normally
biasing the armature 238 toward the.frictional plate
240, and a coil block 244 for magnetizing the
frlctlonal plate 240 for b1a31ng the armature 238
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shaped package delivering position a receiving swtch. 702 and a dellverlng
switch 704 are disposed -at predeternmined positions. as seen in.t SHEET

| ongi tudi nal direction of anenent of the slider 324 for FﬁEL qﬁ@g% %
interrupting the rotation of the. guiding unit. driving stepping notor 698
by detecting  a plate-shaped dog 700- p32j ected downward of the slider 324.
Speci fically, when the dog.700 |s detected by the receiving switch 702,

the rotation ' ' '

toward the idling gear 230 by the magnetic force
'against the resiliehtﬁfdrce of the compressidn coil
spring 242. The coil block 244 having the pinch
roller driving shaft 212 surrounded thereby with
bearings 246 interposedjtherebetween_is held by a
coil holder 248 fixedly secured to the upper casing
110 at the left-hand end thereof. |

Thus, when the coil block_244 is turned off, the
armature 238 is thrusted against the frictional
plate 240 by the_resilient force of the compression
coil spring Zaz,so'that the rotational force of the
pinehQroller dririhg motor 218 is transmitted from
the frictional plate 240 to thée pinch roller driving
shaft 212 by the frictional force arising between
the armature 238 and the frictional plate 240, via
the endless toothed. belt 232, the spline sleeve 236
integrated with the ldllng gear 230 and the armature
238. On the contrary, when the coil block 244 is
turned on, the armature 238 is parted away from the
frictional plate 240 by the magnetic force generated
by the coil block 244 against the resilient force of
the compression coil spring 242. Thus, the
rotational force of the pinch roller driving motor
218 is transmitted only to the spline sleeve 236
integrated with the idling gear 230 and the armature
238 via the endless toothed belt 232, resulting in
the spline sleeve 236 and the armatrre 238 being

idly rotated relative to the pinch roller driving
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of- the gui-ding unit dr|V|ng st eppi ng: nDtor 698 is . |nterrupted mhereby the -
'slider 324 is located at the tape- shaped package- rece|V|ng position in the:
vicinity of the tape-cutting unit.648: I'n addition, when the dog 700 is

LTS Bty s e T Al sl T i s
t he tape- shaped package QUIde arm _
shaft 212 _

The electromagnetic ciutch 234 is held in the
inoperative state that it is turned off until the
foremost end of the tape—shaped package.llZ is

- seized by the-tape-shaped packagezforemost end
guiding unit 130_located at the position where the
receipt of the package'to be described later is
stopped. In addition, the electromagnetic clutch 234
is held also in the inoperative state that it is
turned off when the reel driving shaft 114 is
rotated at a low speed so as to allow the fore end

| part of the tape-shaped package 112 to be wound
around the hub core 118 of the reel 116 while the
package fcreﬁost end guiding unit 130 is located at
the_position.where the delivery of the tape-shaped
package is stopped,' While the fotegoing state is
maintained, the rotational force of the pinch roller
driving motor 218 is'transmitted'to the pinch roller

126a. Howeve:, the electromagnetic clutch 234 is
- - helad in the operative'state that it is turned on for
a perlod of time other than the aforementloned one.

On the other hand, a turn shaft holding sleeve
250 is fixedly secured to the upper casing 110 in
the vicinity of a bearing holder 210 so that a turn.
shaft.252 extending through the upper casing llb in
parallel with the pinch roller driving shaft 212 is
rotatably supported in the turn shaft hclding sleeve

250. The upper end part of a turn arm 254 is firmly
This s the raptacemem sheet
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330.is received in,the ‘hol | ow space defined by-the. flange portiens 456 of

"the reel 116 so that. is located at the tape-shaped:package dellverlng
position facing to the outer periphery of the hub core 118 of the reeI

116. As the tape- shaped package 116 is |ncrea5|ngly '

' - 34 - REPLACEMENTSHEET

fitted onto the turn Shaft 252 at the'lef;—hand end
of the latter as seen in Fig.ril, and a roller

~ holding shaft'ZSGIis projeéted from the lower end |
part of the turn arm 254 in parallel with the plnch
roller driving shaft 212 An idling pinch roller
128 is rotatably supported on the roller holding
shaft 256 while facing to the pair of driving pinch
rollers'lésa and 126b with the tape—shaped package
112 lnterposed therebetween in the clamped state. A
.tenSLOn pin 260 is projected from the rear surface |
of the upper casing 110 at the position above the
turn shaft 252, and an adjustment screw shaft 262 is
threadably inserted through the tension pin 260 with
a pair of lock nuts 264 located on the opposite -
sides of the tension pin 260. As the lock nuts 264
‘are threadably tightened from the opposite sides of
the tension pin 260, the tension pin 260 is
immovably held-on'the.adjustment ecrew shaft 262
while building an integral structure with the
'adjustment screw shaft 262. A tension coil spring
268 isﬁbridged between the left—hand end of the
adjustment screw shaft 262 and a circular disc-
shaped tension ring 266 immovably fitted onto the
turn shaft 252 at the left-hand end of the latter in
order to normally bias the idlidg pinch roller 128
toward the driving pinch rollers 126a and 126b.

With this construetion, the idlinq pinch roller

128 is normally biased toward the driving pinch

This is the replacemert sheet

© 18 SEP 9N
Dates



REPL ACENENT SHEET o - 88 - wound around the reel
116, the.guiding unit driving - - notor 698 i s gradually. dlsplaced fronlthe
t ape- shaped package deI|ver|ng p05|t|on tomard the . :

Cas REPLACEMENTSHEE

rollers 126a and 126b by the resilient force of the
‘tension coil spring 268, whereby as the.driving'
pinch rollers 126a and 126b are-rotationally driven,
the.tape—éhaped package 112 held between both the
driving pinch rollers 126a and 126b in the clamped
state is slantwise ddwnward conveyed in the
rightward direction as seen in Fig. 1. It is
obvious that the resilient force of the tension coil
'spring 268 can arbitrarily be changed by adequately
adjusting the position where the lock nuts 264.are
threadably fitted onto the adjustment screw shaft
262. | . |
A tape-shaped paékage cutting unit 132 is
arranged at the position slantwise downward ef the
pair of pinch rollers 126 and 128. Fig. 12 shows by
way of an enlarged sectional view the structure of
the package cutting unit 132. |
Specifically, a knife driving air cylinder 270
is arranged on the rear surface of the upper casing
110 via a bracket 272 fastened to the latter with a
downward attitude, and the left-hand end part of a
rod holder 276 extending through the upper casing
110 is connected to the lower end of a piston rod
274 extending through the knife driving air cylinder
- 270. 1In addition, the lower end of a cutter rod 280
slidably held by a pair of gquide buehes 278 fastened
to the front surface of the upper casing 110 is

Eirmly connected to the rlght -hand end part of the
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package receiving position in the rearward direction  so that the

di stance between the forenost end of -the ‘tape-shaped package guide arm
330 and the outer = periphery of .the tape-shaped package 112 wound - Ef”:.
around the reel .116 is kept substantiatly constant. - To preRERLAGEMENT SHE -

occurrence of a malfunction that the_ ; forenost end of the tape-shaped
package guide arm 330 collides against the flange portions 465 of the

rod holder 276. A cutter holder 282“is'3ecu:ed.to
the lowér-end df the cutter rod 280, and a cutter
knife 284.is firmlyﬂattaéhed to the cutter holdet
282 in order to cut. the tape-shaped package 112
therewith. A plate-shaped knife receiver 286
adapted to be projected'from the rear side of the
ﬁpper casing 110 is slidébly held relative to a
knife receiver holder 288 fastened to the rear
surface of the upper casing 110 directly below the -
- cutter knife 284 in such a manner as to slidably
move_in the normal direction relative to the upper
casing 110 (i.e., in the rightward/leftward
‘direction as seen in Fig. 13). The foremost end of
.a piston rod 294 projected from the holder driving
‘cylinder 292 fixedly secured to the rear surface of
the iupper casing 110 via a bracket 290 is connected
to tﬁe left-hand end of the knife receiver holder
288 via a connecting member 296. In oéeration,
before the:piston rod 274 of the knife driving air
cylinder 270 is lowered, the piston rod 294 of the
holder driving cylinder 292 is displaced in the
forward direction, causing the fore end part of the
knife feceiver holder 288 to be projected directly
below the carrier tape 134 6f the tape-shaped
package 112 in order to'receive the thrusting force
'of the cutter knife 284.
On the other hand, to damp the shock caused when
the tape-shaped package 112 is cut by the cutter
This i the replacemsnt sheet
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reel 116 during the displacement of the tape shaped package gui de. arni

- 330 fronlthe t ape- shaped package receiving. p05|t|on to the tape-shaped
package - -delivering position,  a flange wi dening air cyllnder ég&FEMENTSHEET
i ncluding a flange wi dening nmenber 458 (see Fig. - 28) is arrgﬁ ' :

upper ca5|ng 110 at the p05|t|on be§¢MLthe t ape- shaped package forenDst
end

”knife 284, a damper ring 298 having a substantlally
U-shaped sectional shape is attached to the upper
end of the plston rod 274 of the knife dr1v1ng air
cyllnder 270. In this connection, the lower end
part of the damper ring 298 adapted to collide

- against the upper surface of the bracket 272;is
molded of an elastic material such as a rubber or
the like.  The tape-shaped packege_cutting unit 132
is actuated when it is detected by the rotary
encoder'188 that the tape-shaped package 112 is
wound around the reel_lls by a predetermined length.
At fhis time, the reel driving shaft 114 is held in
the temporarily stopped state.

It should be noted that any hitherto known

- ;structure other than that described above may be
employed for fhe package cutting unit 132.

Fig. 13 schematically shows by way of rear view
the structure of a tape—shaped peckage foremost end
guiding unit 130 for conducting the tape-shaped
_package 112 discharged from the pair of pinch
rellefs 126 and 128 to the empty reel 116 fitted
onto the reel driving shaft 114 while the. foremost
end of the tapeéshaped'package 112 is seized by the
guiding unit 130, Fig. 14 shows by way of sectional
view the structure of the tape-shaped package
foremost end guiding unit 130 taken‘along line 14 -
14 in Fig. 13, and Fig. 15 shows byiway of sectional .

view the structure of a carrier tape cutting unit
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guiding unit. 130 so as to resiliently enlarge a dlstance bet ween bot h

the flange portions 456 of the = -reel 116. " Speci fically, when a .

- rotational phase of the = reel 116 fitted: onto the reel driving shaft 114

i's ~ correctly indexed in order to-assign the foremost ~ end . oREPHACEMENT SHEET
t ape- shaped package 112 to one of the33 stape insert slots 120 forned

t hrough the hub core ' o '

136.

The opposxte ends of a slider gulde shaft 300

extendlng in the direction in parallel with a line

' segment between the pair of pinch rollers 126 and

© 128 and the reel driving shaft'llé are held on the
upper casing llolwithin the range between the pair
of pinch rollers 126 and 128 and the reel drivihg
shaft 114 wlth the aid of a bracket 302, and a
slidable pin 310 slidably received between a guide
block 308 and an upper guide member 306 having an
inve;ted L-shaped sectional contour and fixedly
secﬁred_to the upper caSing 110 in parallel with the
slider guide shaft 300 is firmly secured to a slider
base 304 slidably_fitted'ento the slider guide shaft
300 to slidably move along the latter by ;1ghteﬁiﬁg“
-screws. | | '

An air cylinder 322 includesﬂa'piston rod 316 of
which foremost end is operatively connected to the
slider base 304 via a bracket 318 and a connecting
member, 320. _To assure.that a slide member 312 of a
rodlese cylinder 314 flxedly secured to the upper
casing 110 can reciprocably move in the direction in
parallel with the slide guide shaft 300, the air
cylinder 322 is firmly seeured to the sliding member
312. Three stop positions, i.e., a tape-shaped
package receiving stop position located in the
vicinity of the pinch rollers'126'a$d 128 to receive
the fore end part of the tape-shaped package 112

This is thé replacement sheet
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114 of the reel 116, the fIange mndenlng air | yllnder 450 IS actuated so

as to allow the flange : - -89 - mtdenlng '

- menber- 458 to be prOJected tomerd the reeI - 1

- 3? = REPLACEMENTSHEET

delivered from the anCh rollers 126 and 128, a
tape—shaped package dellverlng stop pOSltlon located
in the wvicinity of the reel erVLng shaft ll4.to
deliver the'fqre ehd patt of the tape-shaped package
112 to the reel 116 fitted onto the reel driving =
shaft 114, and.a tape—ehaped package-quiding stop
position located becween the tape—shaped packaqe
receiving stop position and the tape-shaped package
delivering stop position for_guiding the movement of

the tape-ahaped package 112 from the pair of pinch
rollers 156 and 128 to the reel driving shaft 114 in
the.course of a winding operation-for Winding the
tape-shaﬁed package 112 around the reel 116 are
determined by comblnlng the OppOSlte end positions

of rec1procable movement of the sliding member 312

" of the';odless cylinder 314 with the OprSlte end
positi;né of reciprocable movement of the piston rod
316 of.the air cylinder 322. .

A slider 324 having the slider base 304 firmly
secured to the lower surface thereof is projected
outside of an opening portion 326 formed through the
upber casing'llo in parallel with the slider guide
shaft 300 so that a tape-shaped package introduction
block 328 and a tape-shaped package guide arm 330
are mounted on the fore end part of the slider 324.

The tape-shaped package introduction block 328
having a tape-shaped package guide éroove'332'§crmed
so as to slidably receive the tape-shaped package
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116 side, causing a distance between both the flange portions 456.to be - -
enl arged by the wedge-shaped forenost end part of the flange MAden

menber 458. . - Subsequent|y, ‘when.the guide unit driving steppﬂﬂﬁ’ N%&TééﬁET
is rotationally driven while the foregoing : state is maintained, the fore
end part of the tape- shadped package. gypde arm 330 .is brought in the

hol | ow space of the reel 116, and thereafter, t he

112 théréin is exchangeably secured to the slider
~ 324 by tightening screwsu  A block holder 336 is
firmly fitted onto a rotéry clamp shaft 334 |
-rotatably insertéd-through the central part df'the
tape-shaped package introduction block 328 in the
horizontal direction at a_right angle relative to
the direction of cohveyance of the tape-shaped
package 112, and a clamp'block 338 having an
~inverted LQShaped sectional contour is firmly
secured to the block holder 336 by tightening set
screws;. In addition, a clémp pawl 340 adapted to
thrust the fore end part of the tape-shaped package
112 received in the tape-shaped package guide groove
332 of the tape-shaped package introduction block
328.againsp the tage-shéped"package guide groove 332
is integraliy secured to the clamp block 338. 1In
addition, a clamp lever 342 of which left-hand end
part is in;eqrélly fit;ed onto the rotary clémp
shaft 334 is connected to a lever extension member
346 while a tension coil spring 344 is spanned
between the right-hand end part of the clamp lever
342 and the right-hand end part of the bracket 318.
To turn the clamp lever 342 about the rotary clamp
shaft 334 together with the lever extension member
346 in the anticlockwise direction as seen in Fig.
13 agaihst the resilient force of thé tensioh coil
spring 344, an air cylinder 350 including a piston

rod 348 is firmly mounted on the bracket 318.
Ttiis is the replacement sheet
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fl ange. wi deni ng nmenber 458-is retracted away from: the reel 116 by :
actuating the flange widening air cylinder 450 again. Wile this state is .
. maintained, -a next rotational phase of the reel ‘115 can be indexed.
“Fig: 35 shows by way of sectional viewthe structure of a reéEPLACHWENTSHEET'
attachlng/detachlng un|t 140 for _ a1 -

Specifically,‘while the tape—shéped:package 112
is wound_afbund the reel 116, the piston rod 348 of
the air cylinder 350 .is retracted in the downward
direction as shown in Fié. 13, and the clamp lever
342 is turnably biased.by the resilient force of the
tension coil spring 344 in such a manner as to allow
the tape-shaped package guide groove 332 of the
tape—shéped_package introduction block 328 to be
parted away from the'élamp-pawl'340. As a result, a
gap wide enough to aliow the tépe—shaped package 112
to pass betweeﬁ the clamp pawl 340 and the tape-
shaéed package guidé groove 332 is formed
thetebetween. On the contrary, in the case that the
‘fore end part of the .tape-shaped package 112 is
delivered to the reel 116, -the piston rod 348 of the
air cylinder 350 is expanded from the state shown in
Fig. 13 in the upward direction, causing the clamp
lever 342 to be turnably biased so as to allow the.
tape-shaped package guide groove 332 of the tape-
shapgd packagé introduction block-328 to come in
c¢ntaét with the clamp pawl 340, whereby the fore
end part of the tape-shaped package 112 received in
the tape-shaped package introduction block 328 is
thrusted against the tape-shaped package gquide
groove 332, resulting.in the fore end part of the
tape-shaped package 112 being firm;y seized by the
clamp pawl 340 in the tape-shaped package
introduction block 328.
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Lhe, pape, i nding apper 2%“5. -C°”S%L§§f ed L aoeer ey it %aﬁé?@?mﬂs%ﬂ
thi ckness i s i nmovably arranged inside of the upper = casing 110 while"
“extending in parallel with'the . upper casing 110. The right-hand end of a
cyllndrlcal driving shaft hol der 394. |§2f|rn1y fastened to the upper
casing 110 while- the - R ' '
On the_other hahd; as 1is apparenu £rom Fig. 13
and Fig. 16 which shows by way of enlarged sectional
view structure of the tape-shaped ﬁackaée guide arm
330, the tape-shaped package guide arm 330 is
. turnably supported to turn about a plvotal pin 354
which is inserted through an arm support plate 352
.lntegrated with the sllder 324. To assure that the
tape-shaped package 112 is reliably brought in
contact with the tape—shaped péckage guide groove
356 as the former slidably moves along tﬁe latter, a
leaf spring 358 is fastened to the upper surface of
the tape—éhaped package guide arm 330 by tightening
a screw-3§0 in order to apply a certain intensity of
resilient force of the leaf spring 358 to the tape-
' __ ' shaped package 112 from above. In addition, a -
compression coil spring 362 is disposed between the
tape-shaped package guide arm 330 and the slider 324
to normally bias the package guide arm 330 in such a
manner as to allow the latter to turn about the
pivotal pin 354 in the clockwise direction as seen
in;Fiq; 13. |
The fundamental structure of a carrier tape
cutting unit 136 located between the tape-shaped
package cutting unit 132 and the reel driwving shaft
114 to form a leader portion 122 by cutting only the
" carrier tape 134 of the tape—shéped.package 112 is
substantially coincident with that of the tape-

shaped package cutting unit 132, _and the carrier
e rc\p:,a_c@m@m $hee€

This 18
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yllndrlcal dr|V|ng shaft holder 394 is Iocated betmeen the upper ca5|ng :
110 and t-he subfrane 390, and the reel driving shaft 114 |s rotat |
~supported by a palr of bearlngs 398 mhlle extend|ng : : GK&QQENTSHEET

- 43 -

';tape_cutting unit'136'i$ operated directly after'the

tape—-shaped package ¢utting unit 132 is operated,
Specifically, as shown in Fig. lS,Ia knife

'driving air cylinder 364 is attached té'the front
‘surface of the upper casing 110 with the aid of a
bracket 366 with an upward attitudé, and the upper
end of a pistoh rod 368 extending through tﬁe knife
driving air cylinder 364 is slidably held by a rod
guide 370 secured to the upper casing 110 while
extending through the rod guide 370. A cutter
holder 372 is secured to the upper end of the piston
rod 368, and a cutter knife 374 is firmly attached
to the cutter holder 372 in order to cut the carrier
‘tape 134 of the tape-shapéd package 112 therewith.

.'A.plate;spgped knife receiver 376 projected outside
of the uﬁbér Casing 110 from the rear side of the
latter is located directly above the cutter knifé
374, and it is slidably held by a knife receiver
holder 378 faétened'ta rear surface of the upper
casing 110 to slidably move in the normal direction
relatfve to the upper casing 110 (i.e., in the
.riéhtward/leftward direction as seen in Fig. 15). A
holder driving cylinder 382 is secured to the knife
receiver holder 378 via a bracket 380, and the
foremost end of a piston rod 384 of the holder
driving cylinder 382 is operativelyuconnected to the
left-hand end of the knife receiver holder 378 via a

connecting member 386. The piston rod 368 of the

This is the replacement sheet
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- 90 -+ through the dr|V|ng shaft holder 394. A reel dr|V|ng stepplng
notor 430 i.s. operatively connected to the left-hand end of the reel - .
driving shaft 114 via a joint 706.. As the reel dr|V|ng motor 430 is -
‘rotational ly driven, the reel 116 fltted onto the - reel drlvRE@LAGEM&NTﬁwEET
is rotated. In additlon a - a4 -

holder dr1v1ng air cyllnder 364 1is expanded before
the piston rod 368 of the knife drxvxng air cylinder
364 is raised up, cauSing_the fore end part of the -
knife receiver 376 to be projected between the

. _  carrier tape 134 and the cover tape 154 both of
which are not still.fﬁSed to each other, in order to
receive the thrusting force of the cutter knife 374
therewith. -

On the other hend, a tape sucking plate 642
having a L-shaped sectional contour is fastened.to
the upper casing 110.by'tightening screws .in order
to'teke up the cover tape 154 after the latter is
cut by actuating the.tape—shaped package cutting
unlt 132, and a suctlon tube 644 is dlsposed on the
rear surface of the tape sucklng plate 642 facmng to
the cover tape 154 of the tape-shaped package 112
whlle making communication with a suction pump (not
shown). Thus,: when the suction pump is driven
before the:tape-shaped.package cutting unit 132 is
actuated, the cover tape 154 is sucked up to reach
the loﬁer surface of the tape sucking plate 642,
causing only the carrier tape 134 to be downwardly
suspended from the tape sucking plate 642 due to its
own dead weight. As a result, the carrier tape 134
is separated from the cever tape 154, whereby only
the carrier tape 134 can reliably be-cut by the
cutter knife 374 after the knife receiver 376 is
inserted between the carrier tape 134 and the cover

This is the reptacement sheet
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di sc 708 havi ng a nunber of radially ext endi ng CutoUts“fofhed along the
outer periphery thereof is firmy fitted onto.the |eft-hand end part of -

the reel driving shaft 114, and a reel rotational . positio _ T . _
sensor 710 is fastened to. the. subframe 390 via a’ br acket gEELﬁﬁﬁ%gg%§H%o -

index the rotational phase of the req 116 relative to the reel driving
shaft- 114 to a predetern1ned p05|t|on '

tape 154. The suctioﬁ pump 1is continuouSiy driven-
diredtly before the.leader'pcrtion 122 of the tape-
shaped package 112 isiéompletely_wcund around the
reel 116. | ._ |

To damp the'shock'caused when the carrier 134 is
cut by the.cutter knife 374; a damper ring 388
having a U-shaped sectional édntour and molded ¢f an
elastic material such as a rubber or the like is
attached to the lower end of the plston rod 368 of
the knife driving air cylinder 364 _to collide
against the lower surface of the bracket 366. The
carfier tape cutting unit 136 is actuated subsequent
to the cﬁtting operation achieved for the tape-
shaped package 112 by actuating the tape-shaped
package cutting unit 132. For this reason, the reel

' driving shaft 114 should temporarily be held. in the

stcppéd.state between: the time: when the tape-shaped
package cutting unit: 132 starts to be actuated and’
the time when the carrier tape cutting unit 136
concludes to bé actuated.

Tﬁe structure of the carrier tape cutting unit
136 should not be limited only to that employed in
this embodiment but any other type of hitherto known
structure may be employed for the carriet tape
cutting unit 136. |

Fig. 17 shows by way of sectional view the
structure of a reel attaching/detaching unit 140

constructed in accordance with this embodiment_
| Thiz 15 the \ap'acamem sheet
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by detecting a- quantlty of rotatlon of- the dISC 708. .~ In response to a
detection signal outputted from the encoder 188, the insert sl ot detectlngT _
sensor . 452, the receiving switch 702,the delivering swtch %@_ mﬁﬁTE@&
rotational -position indexi.ng sensor . 710 or a cutout detectlrfﬁE ensor 714

. to be described later, the COﬂtFO|HIK%LHHt (not shown) can arbltrarlly :

change the present rotatlonal speed of”

Specifically, a subframe 390 having a heavy
thickhese is immovabiy'held inside of the upper
casing 110 with the aid of a plﬁraiity'of_support
columns 392 while extending in para;lel with the.
upper casing 110. A cylindrical driving shaft
holder 394 is immovably secured to the central part
of the subframe 390, and a hollow shaft 396
extending through the driving shaft holder 394 is
rotatably held in the driving shaft holder 394 with
the aid of a pair of bearings 398. A compressed air
supply source (not shown) is communicated with the
left;hand end of the hollow shaft 396 via a rotary
joint 400, and a reel chuck shift valve 406
commpnicated_yith a compreseed air”supply path 402
in the hollow shaft 396 via 'an air piping 404 as
well as a reel driving shaft expanding/contracting
unit 410 including a reel driving shaft 114 adapted
to fitted into a reel hole 408 formed through the
central part of the hub core 118 of the reel 116 are
connected to the right-hand end of the hollow shaft
396.

In this embodiment, the reel driving shaft
expanding/contracting unit 410 includes a reel
driving shaft 114 having a split structure composed
of three split segments so as to allow the outer
diameter thereof to be reduced by the resilient
force of spring means (not shown) and a plurallty of

engagement pins 414 adapted to be engaged with a
Thsnstheradacementshaﬁ
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the reel driving shaft 114 to another one in conformty with a connand _

i ssued therefrom Basi-cally, the controlling unit controls the g NﬁmTSHEEF
—-of the reel ‘driving shaft 114 in such a nanner that the reel drlvrng

114 is rotated at. .a low rotational speed -at the tlne of wi.ndi ng of the :

- a7 -

plurality of engagement grooves_412.radially formed
outward of the outer periphery of the reel hole 408.
As compressed air is fed from the reel chuck
shifting valve 406,che three split segments of the
reel driving shaft 114 are'radially dieplaced in

- such a manner that the outer diameter of the reel
driving Shaft 114 is enlaiged against the resilient -
force of spring means. When the enlarged outer _
diameter of the reel dtiving shaft 114 eollides.with
the inner peripheral surface of'the_reel hole 408, |
the.reel 116 is firmly held on the reel driving
shaft 114 whilefbuilding an ineegral struéture with
the latter- On the contrary, when the compressed
air in the reel driving shaft'expanding/contractieg
unit 410 is exhausted to the outside by actuating
the reel chuck shifting valve 406, the three split
segments of the reel driving shaft 114 are equally
radially displaced in the inward difection until the
outer diameter of the reel dfiving shaft. 114 is
reduced to such an extene that the reel 116 can be
detached-from the reel driving shaft 114. Each of
;the_engagement pins 414 is normally biased by the
resiiient force of a compression coil spring 415
received therein in such a manner as not to allow it
to be projected from the outer end surface of the
reel driving shaft 114. With such construction, when
the position of each engagement pin'4l4 does net
coincide with that of each engagement groove 412 ih

-. This is the replacement sheet
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- 91 - t ape- shaped package 112 around the'teel 116 as méll as’ dlrectly
-before conpletion-of the winding operation,.it is rotated-at a high

rotational speed for a perlod of tlne other than the aforenentloned
' : - ' REPLACEMEN!SHEET '

- 48 -

the reel hole 408, the foremost end of each:

engagement pin 414 is retracted inside of the reel

'drlvlng shaft 114 (i.e., in the leftward direction

as seen in Fig. 175 by the resilient force of the

compression coil spring 415. | |

. 'In this embodiment, the reel chuck shifting

. valve 406 is actuated.to stop the feeding of |
compreséed air to the reel driving shaft. .

- expanding/contracting unit 410 only when the reei
116 is displaced between the reel driving shaft 114
and a reel receiving/delivering shaft 416 to be
described later (see Fig. 23) so that it is received
from and delivered to the reel receiving/delivering
'shaft 416. Otherwise, the reel chuck shifting valve

' 406 is actuated to feed ‘compressed air to the reel
driving shaft expanding/contracting unit 410. As
will be described later, since the reel
receiving/delivering shaft 416 is dimensioned to
have an outer diameter substantially equal to that
'of the. reel driving shaft 114 in the contracted
.stete,'when the reel driving shaft 114 is correctly
located opposite to the reel receiving/delivering
shaft 416 as seen in the axial direction, receiving
of the reel 116 from the reel receiving/delivering
shaft 416 and delivering of the former from the
latter can be achieved between the reel qriving
shaft 114 and the reel receiving/delivering shaft
416 withouﬁ an occurrence of any_particular problem

This is the replacerent shest
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one, and the rotation of the reel'driVinQ_shaft-llA I's interrupted when
the reel 116 is exchanged with another one.. .~ An engagenent paw 414
adapted to be engaged . wi.th one.of engagenent . grooves 412 formed aloggagg e
reel hole 408 at the central ‘part of the reel 116 S turq&#ﬁyc@MﬁﬁB t
t he rlght hand end part of the - _ 49 -

irrespectiﬁe of some'dOana:d"positional cffset of
the center axis of the reel hole 408 of the reel 116
relati&e'to.the'center axis of the reel driving |
shaft l;4.and the reel receiving/deliverinq shaft
416, | | |
A speed‘reducing unit 420 is mounted on the
subframe 390 via a bracket 418. A driving gear 424
is firmly fitted onto an output shaft 422 of the
speed reducisg unit.420 and a_foliower gear 426 is
firmly fitted onto the left-hand end part ef the
hollow shaft 396 so that an endless toothed belt 428
is spanned between both the gears 424 and 426 while
extending around them, .Thus, as a reel driving.
stepping motor 430 assembled with the speed reducing
unlt 420 ls rotatlonally driven, the hollow shaft
396 is rotated at a reduced speed together w1th the
reel chuck shifting valve 406 and.the reel driving
shaft e#pandihg/contfacting unit 410 via the speed
reducing dnit 420 and the endless toothed belt 428.
C . In response to detection signals outputted from
the sllder position detecting sensors 170, 172, 174
and 176, the rotary encoder 188 and an insert slot
detecting sensor 452 te be described later, the
rotational speed of the reel dﬁiving shaft 114 can
arbitrarily be changed in conformity with a command
issued from a controlling unit (not shown).
Basically, the reel d:iving shaft 114 is rotated at

a low speed not only when the tape-shaped package

This is the replacement sheet
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reel driving'shaft'114 to turn about a- pi n 716 in the'radial dlrectlon

(i.e.,.in the upward/downward direction as seen in Fig. 35)'.and the fore
end part of the engagenment paw’’ 41471 s nornally bi ased .in 'the radial
direction (i.e., in the upward direction as seen in Fig.. 35) bYRtﬁEACEMENTSHEET

resilient force-of a conpression CO|I53pr|ng 415 received.in the right
hand end of the reel driving shaft 1147 However, a _ -

112 starts to be wound around the reel llG.but'also
directly before completlon of ‘the w1nd1ng operatlon,
and it is rotated at a high speed for a perlod of
time other than the foregoxng ones,:but.rotatlon of
the reel driving shaft'il4 is stopped at the time of
exchanging the reel 116 with another one.

To assure that the reel 116 is detached from the
reel dfiving shaft 114 after the tape-shaped package
112 is completely wound around the reel 116, an
annular reel thrusting plate 432 is arranged in such
'a manner as to surround the reel driving shaft 114 |
therewith, and the foremost ends of a plurality of
guide rods 436 slidably inserted through rod guide
.bushes 434 attached to the upper casing 110 are
fixediy secured to the rear.surface of thé_annular
reel thrusting plate 432. The left-hand ends of the
guide rods 436 are fixedly secured to an annular
connection_pléte 438 which surrounds the right-hand
end part of the hollow shéft 396 therewith, and a

_. piston rod 444 of a reel discharging air cylinder
442 mounted on the subframe 390 via a bracket 440 is
operatively connected to the annuiar connection
plate 438 via a flexible joint 446.

When the piston rod 444 of the reel discharging
air cylinder 442 is ekpanded, the reel thrusting
plate 432 located at the retracted ﬁosition_shown in
Fig. 17 is displaced in the forward direction to

reach a position represented by phantom lines shown
This is the replacement shee
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| ar gest. quantity of turning novenent of the engagenent pamﬂ 414 in the _
upward direction is restrlctlvely limted by a stopper 718. Wth this
constructi.on, when the engagenent ‘paw- 414 i s not correctlyREPL@ﬁEMENWSHEET 3
.the engagenment ‘groove 412;- the fore end part of the engagenent pamA 414 is
forcibly retracted inside of the outerspetlpheral

in the_drawinq,_whereby'the'réel'116 fitted dntq the
-reél.drivinq shaft lléiis thrusted toward the reel '
receivinq/delivering shaft 416 which is-located '
opposite to the reel dr1v1ng shaft 114 as seen in
the axial dlrectlon._

It should be noted that the structure'of_thé-
reel attachihg/deﬁéching unit 140 should not be
limited only to that in the aforémentibned '
embodiment but any other type of hitherto known
structure may be empléyed for the reel.
attgching/detaching unit 140.

' To assure tﬁat the foremost end of the tape-
shaped package 112 delivered from the tape-shaped
package foremost end guiding unit 130 is
automatlcally engaged w1th a tape lnsert slot 120
formed through a hub core 118 of an empty reel 116
fitted onto the reel driwving shaft 114, a reel
indexing unit 142 serves to"stop'the'tape insert
slot 120 at a predetermined poéition at all times.
Fig. ; and Fig. 18 show the structure of the
foregoing reel indexing unit 142, respectively.

Specifically, an expansible/contractible ;ir
cylinder 450 including a piston rod 448 adapted to
expand toward and contract away from the hub core
118 is arranged at the lower end part of the upper
casing 110. A reflection type insert slot- detecting
sensor 452 is disposed at the foreﬁost end of the

piston rod 448 of the air cylinder 450 via a sensor
This is the replecantent she
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surface of the reel dr|V|ng shaft 114 but mhen t he engagenent pawm 414 is
correctly al|gned withthe . - - 92 - engagenent .- .
..groove 412, the-fore end part: of . the B L REPLACEMENTSHEET

_52_

_bracket 454 in order to detect one of the tape
insert slots 120 formed through the hub core 118 of -
the reel 116 by usxng-an optlcal fiber. To assure
that the sensor bracket 454 lS smoothly dlsplaced in
the reel 16 in the forward direction to reach a
detecting p051tlon represented by phantom lines in
Fig. 18 while it is not adversely affected by any
warpage of both the flange portions 456 of the reel
'116, the sensor bracket 454 is taperéd as shown in
‘Fig. 19 that is a plan view of the sensor bracket
454. 1In addition, to assure that the tape-shaped
package 112 is:réliably brought in the interior of .
the reel 116 by forcibly expanding both the flange
"portions 456 of the reel 116 in the outwérd

'dirécfibn; an enlafgé& porfiéh 458 haﬁing an

'incréased width:is fastened to the rear end part of
the sensor bracket 454 (on the left-hand side as
seen in Fig. 19). |

‘When one of .the tape insert slots 120 is indexed
to a Eredetermined position on the hub core 118 of

the reel 116 fitted onto the reel driving shaft 114,
the piston rod 448 of the air cylinder 450 is
expanded from the standby position as shown in Fig.
18, causing the sensor bracket 454 to be displaced
in the space defined between both the flange
portions 456 of the reel 116 in the-forward
direction to reach a detecting position located
opposite tb the hub core 118 of the reel 116. At

Thkistheremacementsheet
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-engagenent -pawl i s turnably projected outside of the - outer perlpheral
surface of the reel driving shaft 114 to cone in engagenent with the

engagenment groove 412, mhereby the reel 116 is fol'towably - rota q@ T&WEET
~reel driving shaft 114. =~ - ~To detach the reel 116 having a
'package 112 wound t her ear ound amay fFoBBthe reel o -

this time, the'réel 116 is immoVably held'without
any rotation thereof.  Sﬁbsequently, the.reei
drivinq.stepping motor 430 is rotationaliy drivén'at
a low speed. When the insert élot detectihg sensor
452 detects one of tape insert sloté 120 fofmed.
through the hub core 118 of the'reel lléfwhile the
foregoing state'is maintained, a detection signal is
oﬁtputted to a controlling unit (not shoﬁn) for the
reel driving stepping motor 430. 'In response to the.
detection signal, the reel driving shaft 114 is
rotgted.by a predetermined.angle with the aid of the
confrollinq ﬁnit; and thereéfter, the rotatioﬁ of
the reel driving shaft 114 is stopped, whereby the .
tape insert slot 120 on the hub core 118 is located
-at the position facing to the foremost end of the
tapefshgped packége 1i2 conveyed from the tape-— .
shaped package foremost end guiding unit 130. |

In this embodiment, the insert slot detecting
sensor 452 is employed for the reel indexing unit
142 as means for detecting the position of each tape
inserﬁ'slot 120 formed through the hub core 118 of
the reel 116. It of course is obvious that any
other type of hitherto known sensor such as a
supersonic sensor, a contact sensor or the like may
be substituted for the insert slot detecting sensor
452. _

Fig. 20 schematically shows by way of

illustrative view the structure of an end seal

This is the replacemem sheet



driving shaft 114, an annul ar thrusting plate 432 is diépdSed'fn'thén -
concentrical relationship relative- to the reel driving shaft 114 in such a = .~
manner -as to surround the latter therewith, ‘and a plurality of guide rods
e ol &;”blyysﬁit’éﬁﬁ. hg. through a-pBr Zf.et y of guide LEQEES W“ﬁe
"to the upper casing 110. The left- _
_feedlng unit 138 for connecting an'ehd;seal'124 to
the terminal end of the ieader.portion 122, and Figqg.
21 shows by way of sectional view the strﬁcture of .
the end seal feedlng unlt 138 in the developed.
state. | S
| Specifically, an end seal feeding reel 464 is
detachably and rotatably mounted on a reel mounting
bracket 462 projected outside'of the right-hand side
surface of the upper casing 110, and a release liner
466 having a-plurality_of_ribbon?sheped.end'seals
124 adhesively attached thereto in the equally
spaced relationship es'seen in the longitudinal
direction of the release liner 466 is wound around
the end seal feedlng reel 464. A release liner
-w1nd1ng shaft 472 is rotatably supported by the
upper casing 110 and an inner frame 468 arranged
inside of the upper casing 110 with the aid of a
pair of bearing bushes 470 while extending through
the-upper-easing 110 and the inner ‘frame 468, and a
release liner winding reel 474 having a single
flange structure is detachably fitted onto the fore
end part of the release liner winding shaft 472 by
tightening a screw 476;
A wedge-shaped peeling plate 478 is firmly
.secured to the upper casing 110 at the position
above the tape-shaped package guiding arm 330
disposed at the tape-shaped package guiding stop
position of the tape—shaped'packaqe foremost end
This Is the replacamert shest
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'hand ends of the guide rods 436 are fixed to an annular connectrng plate o
438 di sposed in such a -manner. as to surround t he dri.ving shaft hol der -394 -

i"-----wrth t he "annul'ar connecting pl ate: 438, and- a pi ston  rod- 444 0o )
di scharging air cylinder 442 fastened to the subfranme 390 vraEESEééﬁuﬁmTSHEET

440 i's operatrvely connect ed to the éﬁnular connectrng

Quiding unit iBO in ordef to peel the'fore'end part'
of an end seal 124 from the release liner 466 and a
pair of retaining rollers 480 and 482 are rotatably
fltted onto roller shafts 484 and 486 projected
outside of the upper'caeing_llo on the'leftéhahd
side of the peeling plate 478. As_the'releaSe liner
tape 466 is unwoﬁnd'from the end seal feeding reel
464, it is delivered to the release ;iner_Winding'
reel 474 via the first retaining':ollet 480, the
peeling plate 478 and the second retaining roller '

| 4825 At this time, one.of end seals 124 is peeled

' off from the.release iiner'466 due to a large
magnitude of direction;change induced by the peeling
plate 478,.resulting in the end seal 124 being
proiected-away'from-the foremost end of the peeling_
plate 478.

A pair of tape seizing rollers 488 and 490 for
holding the release liner 466 in the clamped state
and an ene seal sensor 492 for detecting whether an
end seal 124 is adhesively attached to the release
liner 466 or not are disposed between the end seal
feeding reel 464 and the first retaining roller 480
at the positions located in the order as seen from
the end seal feeding reel 464 side, and the tape
seizing rollers 488 and 490 are rotatably fitted
onto roller shafts 494 and'496 projected outside of
the upper casing 1;0. In addition, a pair of pinch
rollers 498 and 500 for-holding.the release liner

" This is the replacement sheet
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pl at-e 438. Wth this construction, when.the. reel dlscharglng air :
cylinder 442 is actudted so as to - allom/the pi ston rod 444 to be expanded, ..
t he reel thrustlng plate 432 Iocated at the. retracted o REPLACEMENTSHEET

56 -

466 in the clamped state are.disposed between the
second retaining roller 482 and the release liner
winding shaft 472. One of the pair'of:pinch_rellers
498 and 500, i.e., the driving pinch_roiler'498 is.
firmly fitted onto'the.fore'ehd part qf'a pinch
-'roller driving.shaft 504 rotatably supporﬁediﬁ;ﬂthe__
upper casing 110 and the inner frame 468 With the
eid of a pair of bearing bushes_SOZ, while the other
one of the pair of pinch rollers 498 and 500, i.e.,
the idling pinch roller 500 is rotatably fitted onto
a roller supporting shaft 512 firmly secured to the
outer end part of a ‘turn lever 510 which is turnably
supported by a turn sheft_508 which in turn is
turnably held in a bearing bush 506 fixedly eecured'
" to tnéfﬁppeé casing 110. Additionally, spring means
(not shown) is disposed on the turn shaft 508 for
the purpose of normally biasing the idling pinch
roller 500 toward the driving pinch roller 498 side
by the resilient force of the spring means.
A;release:liner driving motor 516 including a
speed'reducing unit 518 is mounted on a bracket 514
fastened to the upper casing 110 by tightening
screws. An endless tooted belt 526 is spanned
between a driving gear 522 firmly fitted onto an
output shaft 520 of the speed reducing unit 518 and
a follower gear 524 firmly fitted onto the pinch
roller driving shafr 504 while extending around both

the gears 522 and 524, and moreover, an endless
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- .93! pdsifioh as shown in Fig. 35 is displaced inthe forward direction:
to reach a position represented by - phantomlines in the draw ng, -whereby:

t he reel "

116

fitted onto the reel: dr|V|ng shaft 1124.is thrusted to.a reel -

recei ving/ del i vering shaft 416 as ‘the above- nentloned first eanEPm#ﬁmVENTSHEET
mhlch is located - =87 - .

power'transmitting'belt 532 1is spanned between a

pulley 528 firmly fitted onto the rear end part of

~the release liner winding shaft 472 and a pulley'530

firmly fitted onto the rear end part of the pinch
roiler'driving shaft 504_while extending around both
the pulleys 528 and 530. | | |

_Thé release liner driving motor 516 is

intermittently rotated éVery time a leader portion

122 is formed by actuating the carrier tape cutting

unit 136. Spécificaliy, the release liner driving
motor_SiG starts to be rotated at a low speed in

synchronization with the rotation of the reel

“driving stepping motor 430 directly after completion

of the cutting operatioh performed for Cutting the
carrier tape ;34 by actuating the carrier tape.
gutting unit 136, in order to convey the release
liner 466 at a speed corresponding to the conveying
speed of the leader portion 122, whereby the
foremost énd.qf the end seal 124 is adhesively
connected to the rear end part of the leader portion
122 by utilizing the adhesive power of the end seal
124. When it is detected that the release liner 466
is wound around the réiease liner winding reel 474
by a predetermined length, the release liner driving
motor 516 stops its rotation.

As shown in Fig. 20, Fig. 21 and Fig. 22 that is
a sectional view of an end seal retaining roller 540
taken along line 22 - 22 in Fig. 20, a bearing bush

This is the raplacement sheet
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-opposite to the reel dr|V|ng shaft 114. In this enbodi nent , as'shomh-'_
in Fig. 35 and Fig.” 36 which shows. by way of front view-the appearance .of

“the reel

116, - because of a- necessity-for adhering- a |abel 650 %@P? tﬁ@@NTSHEET
‘adhering portion 720 forned on one of the flange portlons 456 ﬁ :

e ree

116 with theaid of a |abel adhering 3&it to be

536 is fastened to the upper'caSinq.llO ac - the

‘position above the reel driving shaft 114 by -

tightening screws.in_order-to_rotatably-support a
tape retainer.shaft S34 which extends through the
upper casing 110 and'the_bearinq'bush 536, and the

tape retaining roller 540 adapted to be brought in :

..the-hollow space defined between both the flange

portions 456 of the reel 116 firmly fitted onto the
reel driving shaft 114 is rotatably held at the

foremost end of a turn lever 538 of which base end

part is fitted onto the foremost end of the tape
" retaining shaft 534. "The tape retaining roller 540

is turned about the tape retaining shaft 534 by its

own dead weight in the clockwise direction as seen

-in- Fig -20. With this construction,-as the tape—--'

shaped package 112 is wound around the reel 116, the
outer periphery of the tape—shaped package ‘112 is
depressed toward the hub core 118 side by the dead
welght of the tape retalnlnq roller 540 in order to
assure that there does not arlse a malfunction that
the end seal 124 is incorrectly connected to the
taﬁe—shaped ?ackage 112. A relief iever 542 is
firmly fitted onto the innermost end of the tape
retaining shaft 534, and a retaining roller relief
cylinder 544 is immovably held inside of the upper
casing 110 while facing to the upper end of the
re}ief lever 542. As a piston rod 546 of the

retaining roller relief cylinder 544 is expanded,

This is the replacement sheét
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described | ater, a cutout portlon detectlng sensor 714 I's secured to the

upper casing 110 for. the purpose of detecting a cutout portio £
on the outer periphery of one of the flange -portions 456 of " t EEE%%? qﬁgHEET
Wen the cutout portion detecting sensor 714 detects the cutout portion:

722 forned on the flange portion 4%6gef _the reel 116, a detecting_stgnai'
s |nputted into the- controlllng : _ . _ _ -

the foremost end of the ptstoh rod 546 thruSts_the
relief lever 542. As a result, the tape retaining
roller 540 is turhably displaced'together'with the
turn lever 538 adapted'to turn about the tape-
retainer shaft 534. ‘In such manner, the reel 116
can be attached to or detached from the reel dr1v1ng
shaft 114.

‘It should be noted that the-structure-of the end
seal feeding unit 138 should not be limited only to
the aforementioned one but any other type of |
hitherto known. structure maY-be employed for the end
seai feeding unit 138. |

Fig. 23 shows by way of sectional view the
structure of a reel receiting/delivering unit 144
whlch serves to feed an empty reel 16 to the reel
drzvzng shaft 114, and moreover, receives the reel |
116 having the tape-shaped package 112 wound
therearound from the reel drivingtshaft 114.

Specifica;iy, a swing arm 550 is turnably
mounted on a horizontally extending pivotal shaft
548 at'a right angle relative to the reel driving
shaft 114, "and the pivotal shaft 548 is located
above the upper end surface of the lower casing 106.
The upper end of ah arm turning air cylinder 554 is
pivotally connected to the right-hand end of the
swing arm 550, while the lower end of the same is
pivotally connected to a bracket 552 fastened to the
inner wall surface of the lower casing 106 at the
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unit (not shown) for the reel driving stepping motor: 430. In response to
the detecting signal. outputted from.the cutout portion detectlng sensor - .
714, the controlling unit serves to rotate the reel: dr|V|ng shaf @

a predeterm ned angle, and t hereafter, i nt errupt the rotatlon- Lﬁé&ﬁ@ ¥SHEET
driving shaft 114. Thus, when the Feeo 116 is conveyed to the

.ﬁpper end part of_the'lattérf When the arm tdrninq o
air cylinder 554 is actuatéd, the swing'armtSSO- o
selectively assumes'é'standby position, i.é.,ta
‘horizontal attitude as represented by solid lines ih
Fig. 23. Otherwise, it assume a vertical attitude,
i.e., a reel receiving/delivering positioh as |
represénted by phantom lines in the drawihg.

A fitting shaft driving air'cyliﬁder SS56
includinq a reel receiving/delivering shaft 416
adapted to be fitted into a reel hole 408 formed
thréugh thevcentral part of the reel 116 is fiXedly
secured to the leftéhand end part of the swing arm

- 550 with an upward attitude, and the reel

, rece1v1ng/de11ver1ng shaft 416 is dimensioned .to
have an outer diameter substantially equal to -that
of the reel driving shaft 114 which is held in the
state that no compressed air is fed to the reel
driving shgftienlargihg/contracting unit 410. 1In
addition, a receiving ring driving air cylinder 558
is firmly disposed rightward of the fitting shaft
driving air c¢ylinder 558 with an ﬁpward_attitude
while extending in parallel with the'fitting shaft
driving air cylinder 556. While the swing arm 550
is held in the standby state, a reel receiving ring
566 of which upper end surface is held in the
horizontal state with the aid of a rece1v1ng ring
bracket 564 is firmly connected to a piston rod 562

of the receiving ring driving air cylinder 558.
This s mas raplacemeant sheet
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'.f 94 -  label adhering unit- with the a|d of the reel rece|V|hg/deIivering;'”

" ‘unit 144 while the foregoing state is maintained, a desired Iabel adherinﬂ e
position on the flange portlon 456.of the reeI 116 ¢ REPLAGEMENT SHEET
.-'- 61 _ . : oL

While the fitting shaft driving air cylinder 556 is
held in the expanded state, the fore ehd part of the
reel rece1v1ng/dellver1ng shaft 416 is projected
outside of the central part of the reel rece1v1ng
ring 566 as represented by phantom lines in Fig. 23
so that it extends through the reel hole 408. on
the contrary, while the fitting'shaft'driving air
cylinder 556 is held in the retracted, the reel
receiving/deliverihg-shaft.416'is lowered below the
reel receiving ring_566 as shown in the drawihg.
Whep'the piston rod 562 of the receiving ring
driving air cylinder 558 is expanded from the state
that the reel drivingﬁsheft 114 is linearly aligned

- with the reel receiving/delivering shaft 416, the
reel 16 held on the reel ﬁeceiving/deliveripg shaft
416 is drawn out of the iatter, and thereafter, it.
is thrusted toward reel driving shaft 114 side.

In this embodiment,-the pivotal shaft 548 for

. the swing:arm_sso of the reel redeiving/delivering
unit 144 is laid with a horizontal attitude so that
the swing arm 550 is caused to turn abdut the
pivotal shaft 548 by an angle of hinety degrees.
However, the'present ihvention should not be limited
~only to this embodiment.. It of course is obvious
that othe;ltype of structure rather ﬁhan the
foregoing one and any type'of driviﬁg meane for
turnably driving the swing arm 550 may be employed
for.the reel receiving/delivering unit 144 depending
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can exactly be indexed for a |abel 650 to adhere thereto s It shoul .d be o
noted that the structure of. the reel attachlng/detachlng unit 140 should -~
not be linmted only to the aforenmenti oned one constructed - in- ‘dccof dance

with this enbodi ment buy any other -type of hitherto knomn S AR NTEYH
enployed for the reel attachlng/deba@mlng uni t 140. ﬁﬁﬁ%ﬁﬁln Flglgﬁ
28, an end seal feeding reel 464 is rotatably and detachably dlsposed at

t he upper end of the upper ca5|ng 110 for an end seal

on the layout of a reel feedlng/dlscharglng unit 146
to be described later. | | | |

In this embddiment, the'pass line ef'the tape-
shaped package 112 is downwardly inclined at a
certain angle relative to the horizontal plane in
order to reduce a fioor area required for mountihg
the tape winding apparatus, and moreover, a measure
is taken such that the taping machine can
contlnuously be operated w;thout any reductlon of an
operation rate thereof by determlnlng a
raieing/lowering-stroke of the slider 164 of the’
dancer unit 148 to assume a large value.

Next, Fig. 24 shows By way of plan view the
structure of a_.reel feed;gg/d;scharging,unit-145'
which serves to feed an empty reel 116 to the reel
receiving/delivering unit 144, ‘and moreover, receive
a reel 116 having a tape-shaped package 112 wound
therearound from the reel recelvxng/dellverlng unit
144, Fig. 25 shows by way of sectional view the
structure of the reel feeding/discharging unit 146
taken along line 25 - 25 in Fig. 24, and Fig. 26 |
likewise shows by way of sectional view the
structure the reel feeding/discharging unit 146
taken along line 26 - 26 in Fig. 24. ‘ -

-. Specifically, an empty reel storage station 568
is arranged on the lower casing 106 on the left-hand
side of the reel receiving/delivering unit 144 held

in the standby state in order to storably hold a
This is the replacemert sheet
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feedlng uni t 138 “whi ch serves to adheS|ver connect ‘an end seal 124 to the _
‘termnal end of a.l eader- portlon 122, and a rel ease ‘| i ner 466 haV|ng a
plurality of ri bbon- shaped end seals 124 adhesi vely  attached thereto in

~the equally spaced rel ationship i's wound around the end seal fg rReley
 464. A release liner wnding shaft 4783i s rotatably fitted. dﬁﬁﬂ@ﬂﬂ@é@?SHEET :

casing 110 at - the position Ieftward of the end seal feeding reeI 464 so
. that the used release liner 466 is wound around the rel ease |iner

plurality of empty reels 116 in the overlapped |
state, and spacers S70-fastened-to the lower casing
106 by tightening screws whlle projecting upward of
the lower casing 106 and two fore and rear support
columns 574 each standing upright from the_
correspcnding s?acer 570 via a bracket 572 are
mounted on the empty reel storage station 568. A
plurality of empty reels 116 are placed one above
another_in the overlapped state in the hollow space
defined by the four support columns 574, and one of
the empty reels 116, i.e,,'the lowermost reel 116 is
placed.on the uﬁpef.surface of the lower cas;ng 106.
In addition, a recovered reel storage station
576 is arranged rightwaf& of the lower casing'106 on
—-. the opposite side to the eﬁpty reel storage station
568 while the reel recei?ing/delivering unit 144
located in the standby position is interposed
therebetween. A stocker housing 578 is integrated
with the lower casing 106 while surrounding the
recovsred reel storage station 576 therewith, and a
magazine base 582 is placed on the bottom wall of
the stocker housing 578 in order to detachably place
a reel magazine 580 on the magazine base 582 in the
correctly located state. The magazine base 582 is
surrounded by a frame-shaped lifter 584 of which
right-hand end part is iﬁteqrated with a guide bush
588 adapted to bé slidably displaced along an '
upright standing.guide rod 586 in the stocker
‘This is the raplacement sheet
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wi ndi ng shaft 472. -  To peel an ehd seal: 124 away fron1the release Ilner
466 at the forenDst end of the end seal 124 a o o : ;
.95 - _

Cea BEPLACEMENT SHEET
housing 578. In eddition, a raising/loweridg screw
shaft 592 is rotatably eupported‘by upper and lower
bearings 590 in the stocker housing S78iwhile |

- upright standing in-parallel with the guide rod 586,
and a feed nut 594 fastened'tg the lifter 584 is
threadebly engaged with the_faising/lowering'screw
592. A foilower'bevel'gear.596 is firmly fitted
onto the lower end of the raising/ lowering screw
shaft 592 so as to mesh with a driving bevel gear
604 firmly fitted onto an output shaft 602 of a
speed reduc1ng unlt 600 whlch is_secured to the

. lower surface of the stocker houszng 578 via a
bracket 598. As a lifter raising/lowering motor 606
integrated with the speed reducing unit 600 is
rotaﬁioﬁallY'driveh'in-the?hormai/feQeree-directien,

the raising/lowering screw shaft 592 is rotated in

4

the normal/reverse direction with the result that
the lifter 584 integrated with the feed nut 594
threadably engaged with the raising/lowering shaft -
592 is raised'ﬁp and lowered along the guide rod
586. h

: In this'embodiment, the reel magazine 580 is
substantiaily composed of a bottom plate 608 placed
on the magazine base 582 in the correctly located
state and a core rod 610 standing upright from the
bottom plate 608 to extend through the reel hole 408
of the reel 116. When a predetermined number of

reels 116 are placed one above another on the base

T‘his is the replacement sheet
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. wedge- shaped peeling plate 478 is firm'y secured to the upper casing 110 at
the pasition located above the tape-shaped package gui-de arm 330 di sposed.
.at- the tape-shaped package recei vi-ng position .of the tape--shaped package -

foremost end guiding unit 130, _and a pair of retalnlng rcﬂﬁgpuacgﬂgma@wEng _

- :are rotatably disposed on the. upper66a3|ng 110 in such a- manner that the
- first retaining roller 480 is |ocated. above the medge shaped peellng plate
478 and
plate 608 in'the everlapped State while the core'rod
610 extends'through the.respective reels 116, the
reel magazine 580 can be exchanged with e.new empty
reel magazine 580 with an operator's handi- A dpg
612 is inteqrated with_the lifter 584 at the right-
hand end of the latter while projecting from the
lifter 584 in order to detect the position of the
lifter 584 in the stock housing 578. An upper
position detecting sensor 614 serves te detect the
upper end of the dog 612 while a lower position
detectlng sensor 616 serves to detect the lower end
of the dog 612 and both the position detecting
"sensors 614 and 616 are .fastened to the stocker
“housing 578 on the rlght-hand side of the latter by
tightening screws. To assure that the lifter 584 is
lowered by a dlstance equal to the width of a reel
116 every tlme the_reel 116 having a tape-shaped
package 112 wound therearound is eonveyed onto the
reel storage station 576 so that the upper end
surfage of the uppermost fee; 116 is always flush
with the upper surface of the lower casing 106, a.
pair of upper end positien detecting sensors 618 are
disposed at the opposing positions with flange
portions 456 of the uppermost end reel 116
interposed therebetween, in order to detect the
position of the uppermost end reel 116 among a
plurality of reels 116 placed on the recovered reel

storage station 576 in the overlapped state. In
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t he second retalnlng roller 482 is Iocated bel ow the " sane. VVth such
construction, as the rel ease |iner 466 i s unwound fromthe end seal

feeding reel 464, - is delivered to the release | i ner windin g
via, the first’ retalnlng roller 480, the wedge- -shaped peellngEEtgé%w@¢%§HEET

and the second retaining roIIer 482- eét-this tine, S|nce the direction of

.

this embodiment,'to cope Qith the problem that the
width of a reel 116 varies correspondlng to |
variation of the width of a tape- shaped package 112,
a measure is taken such that the positions of the
uﬁper end position detecting'sensors 618 can.
correctively be changed in the vertical direction;
With this construction, when no reel is placed
in the reel magazine 680, in response to a detection
signal outputted ffom the upper end position sensor
614, the lifter raising/lowering motor 606 is
rotationally driven in the normal- direction until-
the lifter 584 is raised up to reach the position
where the upper surface of the lifter 584 is flush
'_withfthe_upper surface of the lower housing 106.
When,a reel 116 is eonveyed to the'recovered-reel
storage_station 576 while the foregoing state is
maintained, in response to a detection signal
outputted_froﬁ the ﬁpper end position detecting
sensor'618, the lifter raising/lowering motor 606 is
rotatfonally driven in the reverse direction so that
the lifter 584 is lowered by a distance equal to the
width of the reel 116, causing the core rod 610 of
the reel magazine 580 to be relatively inserted'
through the reel hole 408 of the reel 116. Thus, a
plurality of reels 116 are placed'one above another
in the reel magazine 580 in the 0ve£lapped state by
repeating the aforementioned steps of operations.

When a predetermined number of reels 116 are placed
Thic is the replacernafm sheet
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conveyance of the release.liner 466 is sharply changed at the forenDst end
of the wedge-shaped - peeling plate 478, each end seal 124 is rellably ,
peel ed away fromthe rel ease |iner 466, cau3|ng it to be projected forward .
of the foremost end of the wedge-shaped peeling plate 478. - A tape -

retaining roller 724 for depressively 67e{a|n|ng t he reIease "HEPLKEEMENF%HEET
an end seal _

one.above another in the reel magazine 580 in the
overlapped state, the lower position deteoting
sensor 616 is turned on, causing alarming means (not
shown) to be activated so as to promote an operator
to exchange the reel magazine 580 with anbempty one.
As.is apparent from Fig. 24, the empty reel
storage station 568, the reei receiving/delivering
unit ;44 held at the standby position and the '
recovered reel storage station 576 are arranged side
by side in the equaily spaced relationship. To
| assure that a lowermost reel 116 among 2 plurallty
of reels 1le placed on the empty reel storage
statlon 568 in the overlapped state is thrusted to
the position dlrectly above the reel 1 _
rece1v1ng/de11ver1ng unlt 144 held in the standby
p031tion, a. plate—shaped empty reel feeding member
620 is rec1procably dlsplaced between the reel
rece1v1ng/de11ver1ng unit 144 held at the standby
position and the empty reel storage position 568
represented by solid iioes_in Fio. 24. The empty
reel feeding member 620 inoludes two opposing pairs
ot rollers 622 each of which can roll on the upper
surface of the lower casing 106. 1In addition, to
assure that a reel 116 having a tape-shaped package
112 wound therearound and placed on the reel
receiving/delivering unit 144 held at the standby
position is conveyed to the recovered,reel storage

station 576, a substantially U-shaped conveying
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detectlng sensor 492 Iocated domnstreanrof the tape retarnrng rol | er 724
for detecting whet her an end. seal 124 is adhesively attached to the -
.rel ease. l'i ner .- 466 or -not- are arranged betmeen t he end seal feed|ﬁgpLACEMENTSHEE

- 68 -

table_624.is reciér0cabiy displaced between the
recovered reel storage station 576 and the reel
feceiving/delivering'unit 144_held at the standby'
' position to surround the feellreceiving.ring-SGG

-~  therewith. The recdve;ed.reel conveying table 624
includes a pair of roilers (not shown) each of which
.can roll oh the_upper surface of the lower casing'
106. The empty reel feeding member 620 and the
recovered reel conveying table 624 are operatively
connected to each other via a joint bracket 626
bridged.therebetween, and a sliding member 630-of_a
rodlese cylinder 628 fastened to thefupper part of
the ldﬁer casing 106 is operatively connected to the
joint bracket 626 vma a plurallty of bolts 632

- In the case that the sliding member 628 of the
rodless cylinder 628 is held at one of stroke ends
thereof, the empty reel feeding member 620 and the
recovered reel conveying tablel624 are located at
their staﬂdby positions represented by solid lines
in Fig. 24. In the casé that the sliding member 630
of the rodless cyiinder 628 is held at the other
stroke end thereof, the position of the empty reel
feeding member 620 is ehifted to the empty reel
storage station 568, and moreover, the position of
the recovered reel conveying table 624 is shifted to
the recovered reel storage station 576. Concretely,
the empty reel feeding member 620 held in the
standby state is displaced to the reel
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- 96 -  reel 464 and the first retalnlng roIIer 480 and the tape

retai.ning roller 724 is rotatably supported on. ‘the.-upper pggcgmngSHﬁET
addition, a pair“of pinch rollers 498 and 500 are arrangedﬁgetmeen t he-
-second ‘retaining roller 482 and the rel ease |iner mnndlng shaft 472 for
holdlng t he release liner 466 in the 69 - . -

: receiving/delivering unit 144 side, a side end
surface 634 of the empty reel'feedinq membeﬁ 620
collides against theeouter peripheral edge of a
lowermost reel 116 held on the empty reel receivinge
storage station 568, céusing the lowermost reel 116 j

 to be thrusted to the reel rece1v1ng/de11ver1ng unit
144 side. At the same time, the recovered reel
conveying table 624 is displaced to the recovered

reel stbrage station 576 togethe: with the reel 116
placed on the recovered reel conveying taple 624 and
having a tape-shaped package 112 wound therearound.

A reel retaining cylinder 638 including a piston
rod 636 adapted to be projected in the forward
direction is disposed on the side end of the upper
casing 110 located directly:above'the stocker

.housiné 578, and a reel retainer-640 interpoeed
between the standby position of the reel
receiving/del;vering unit 144 andzthe recovered reel
storage station 576 end adapted to collide against
the outer periphery of the flange portions 456 of
the reel 116 on the recovered-reel conveying table
62& located dn the recovered reel storage station
576 is firmly fitted onto the fore end part of the
piston rod 636. To assure that the reel 116 placed
on the recovered reel conveying table 624 and having
a tape-shaped package 112 wound therearound is
immovably retained on the recovered eeel storage

station 576 when the recovered reel conveying table

Tris is the replacemem sheet
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clanped Sstate therebetmeen ‘One of the pair of plnch rollers 498 and 500, -

I ‘the driving pinch roller 498 is operatively connected to.a release

' Ilner driving notor 516 adapted to-be intermttently -rotatlonahtpL E

and the idling pinch roller 500 is rotatably supported at the

of a turn Iever 510 adapted to turn ajgpout a pivotal shaft 508

ore

624 returns to its standby position from the
recovered reel storage station 576 the reel
retainer 640 is projected in the hollow space
between the standby position of the reel
receiving/delivering unit 144 and the recovered reel
storage station 576, whereby the reel 116 on the
reco#ered‘reel conveying table 624 can immovably be

retained'on the recovered reel storage station 576

when the recovered reel conveying table 624 moves to

the reel receiving/delivering unit 144 side.
It should be noted that the-structure of the

reel feeding/discharging unit 146 as described above

- should not be limited only to the shown one but any
.other type ofﬁhitherpo known structure may be

.employed for the reel feeding/ discharging unit 146.

Next, a tape winding.apparatus'constructed in
accordance with another embodiment of the present

invention based on a second aspect of the latter

‘will be described in detail below with reference to

Fig. 27 to Fig. 38 wherein a tape-shaped package

~ having a plurality of semiconductor chip components

received therein is used for the tape winding
apparatus. It should be noted that same structural
components as those described above in the preceding
embodiment are represented by same reference
numerals.

As shown in Fig. 27 that is a front view of the

tape winding apparatus and Fig. 28 that is an

%HEET

This is the replacement sheet

1 8 SEP 1999

Date:



f|rn1y fltted to t he upper ca5|ng 110 To nornally bi as the idling plnch
roller 500 toward the driving - pi nch roll er 498, spring neans épgﬁcg%@thHEET
is .disposed on the. pivotal shaft: 508 for the purpose of .appﬁylng a
certain intensity of resilient force_to the turn lever 510. - "The -

rel ease |iner dr|V|ng motor 516 is FnUermittently rotationally.driven

every tinme a : ; '

enlarged front view of an upper casing of the tape
Winding apparatus, an upper casing 108_ha¢ing a
.control pahel 108 attaéhed to the front surface
thereof is arranged on a lower.casing 106 which in
turn is mounted on a floor surface 104 with the aid
of a plurality of casters 100. A start switch, a
stop switch, various klnds of alarm lamps, a display
unit and a counter (each of which is not showh in
-the drawings) are arranged on the control panel 108
for properly operating the tape winding apparatus.
With this construction, the tape wiﬁding apparatus
can.automaticallﬁ be Spérated by actuating these
switches with an operator's hand in orxder to assure
that a tape—shaped package 112 (see Fig. 3) fed from
a taping machine (not shqwﬁ) is successively wound
~around an empty reel 116 fitted onto a reel driving
shaft 114. o
First, the empty reel 116 is fitted onto the
_reel driving shaft 114 and one of tape insert slots
120 fgrméd phfough a hub core 118 (see Fig. 36) of
the eﬁpty reel 116 is then indexed to a
predetermined position. Subsequently, the foremost
end of the tape-shaped package 112 is inserted into
one of the tape insert slots 120 formed through the
hub core 118 of the empty reel 116, and the tape-
shaped package 112 is.then wound a;ound the reel 116
by a predetermined length by rotationally driwving
the reel dfiving shaft 114. On completion of the
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| eader portion 122 is formed. by actuating the tape-. shaped package cutter

- 652 of the tape cutting unit 648. Specifically, the release liner dr|V|ng S
- notor 516 starts to be rotated at .a |ow rotational’ speed i n

synchroni zation with the rotation of the reel driving stepping mot or 430
|nned|ately after the cover tape 154 72 eut by the t ape- shaped ﬁ&?&@ﬂﬁWENTSHEET

winding operation, a leader portion 122 (see Fig. 3)

is formed at the terminel end of the tape-shaped =

package 112, and after an end seal 124 is adhesively

connected to the terminal end of the leader portion

122, the reel 116 is detached from the reel driving

shaft 114, and thereefter, a next wiodinq operation'
. is performed again from the beginning.

In this embodiment, to assure that a series of
operations as mentioned above are automatically
repeated, a pair of pinch rollers 126 and 128 for
.feeding the foremost end of the tape-shaped package_
112 toward the reel driving shaft 114, a package
fore end part guiding unit_130 for conducting the'

.tape-shaped package 112 discharged from the pair of
pinch rollers 126 and 128 to the empty reel 116

 fitted onto-the reel driving shaft 114 while seizing
the foremost end of the tape-shaped package 112
therewith, a tape cutting unit 648 located between
the pair of pinch roliers-iZG and 128 and the tape-
shapeq package;foremost end guiding unit 130 te cut
only e carrier tape 134 so as to form a leader
.portion 122 or to cut a cover tape 154 together with
a carrier tape 134, an'end seal feeding unit 138 for
connecting an end seal 124 to the terminal end of
the leader portion 122, and a reel
attaching/detaching unit 140 (see Fig. 35) are
arranged in the upper casing 110. In addition, a
reel receiving/delivering unit 144 (see Fig. 23) for

This is the replacement sheet

1 8 SEP 1993

Date:



-97- cutter 652, cau5|ng the release liner 466 to be ' conveyed at the ' 
speed correspondlng to t he speed of - conveyance of the IeaderR$HM£ENENTSHEET
122. .. \Wen the S . -

- 73 -

feeding an empty'reel'lls to the reel driving shaft
114 and receiving thelree11116 héving a tape-shaped
pdckage 112 therearound from the reel driving shaft
114 and a reel receiving/discharging unit 146 (see
Fig.d24) for feeding an empty reel 116 to the reel
receiving/delivering'unit 144 and receiving-the reel
116 having a tape-shaped package 112 wound
therearound from the-reelfreceiving/delivering unit
144 are arranged in thejlower casing 106.
Additionally, to temporarily storably hold the fore
end‘part of the tape-shaped package 112 continuously
fed from the taping machine at the time when the
reel 116 is attached to and detached from' the :eei
driving shaft 114, a dancer unit 148 is displaceably
arranged in such a manner as to be slidably
displeced betwéen the lower casing 106 and the upper
casing 110. -

In this embodiment, a label adhering unit for
-adhesivelj’attaching a label 650 having various
kindszpf informations on a type of tape-shaped
package 112, a content of each.article received in
the tape-shaped package 112 and other items printed
thereon to one of flange portions 456 of the reel
116 having the tape-shaped package 112 wound
therearound is disposed at the position located
sideward of the tape winding apparatus.

With respect tc a taping machine to be -

operatively associated with the tape winding
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forenost. end of the end seal 124 is adhesively o connected % AqHWéE?gH%§I 

end of the |eader porti-on by the.adhering power -of :the en
subsequently, the used release liner :466 is wound =~ . around a- release | i ner

E-vvlndlng reel 474 by a - predeternined Iength t.he rotatlon of . the. rel ease
l'i ner - dr|V|ng nmotor 516 is |nterrupt£xh4 - ' : :

apparatus for producinq a'tape—shapéd package 112 as
shown in Fig. 3, the taping machine as described |
ébéve in the preceding embddiment can be used:as it
is. o o | |

In this embodiment, a dancer unit 148 iﬁclﬁdés a
slider 164 adapted to be Slidably displaced along a
guide rod 158 in the upward/downward direction, and
the tape-shaped package 112 is caused to extend
through'the slider 164'in such a manner as to enable
a speed 6f winding of the tape-shaped package 12 |
‘around the reel 116 caused by .rotation of the reel
drivihg shaft 1147to be-automaticaliy changed
corresponding to the position of the slider 164 on
the guide rod 158. . . o __‘ o
Speéificélly, in the case that the slider 164 is

. slidabiy displaced to the lowermost end of the guide
rqd"158, the winding speed of the tape-shaped
package 112 is-increased to assume a preset highest
speed, .causing the position of the slider 164 to be

- qﬁicklg rased u@. On the éontrary, in the case that
the slider 164 is slidably displaced to the
uppermost end of the guide rod 158, the winding
speed of the tape-shaped package 112 is reduced to
assume a lowest speed,_cauéing the position of the
slider 164 to be quickly lowered. Thus, when it is
required that the slider 164 is held-at the
intermediate position of the gquide rod 158, the

rotational speed of the reel driving shaft 114 is
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As shown in'Fig; 28, Fig. 37'and,Fjg._38'that_is a sectional vi ew.t aken

along line 38 --38 in Fig. 37, -a -bearing bush 536-for rotatably .- . :
supporting a - tape. retaining shaﬁt,534;Fs”fastened;to'the'uppeéé“ﬁ@@yﬁNﬁfHEEr
110 at the position above the reel driving shaft 114 by tightening

screws, and a tape retaining = roller7$540 adapted to be brought in the

hol | ow space bet ween both the flanges 456 of the reel 16 is

correspondingly adjusted; 
| A pair of pinch'rollersllzs and 128 are diéﬁoSed
rightward of a tape-shaped package introduction
pulley 646 rotatably mounted on the upper casing 110
at the left-hand end of the latter in order to
convey the-tape-éhaped package 112 toward the-réel
driving shaft 114 side. The structure of the'paiﬁ
of.pinch rollers 126 and 128 is entirely same to
thét shown in Fig. 11 that is a sectional view taken
| along line 11 - 11 in Fig. 10. |
_In addition, a pin roller 186 is_disposed‘
rigﬁtward_of thetpair of pinch rollers 126 and 128,
and the sectional structure of the pih roller 186 is
entirely same to that shown in Fig. 7 and Fig. 8
that is an enlarged sectional view of a section
-représented by an arréw-shaped mark of 8 in Fig. 7.

Fig. 29 shows by way of sectional view the
structure of a tape -cutting unit 648 arranged
rightward ‘of the pin roller 186, and moreover, Fig.
30 shgws by wa& of side view the structure of the
tape éutting_unit 648 as seen from the right-hand
side of Fig.-29.

Specifically, a tape-Shaped package cutter 652
and a carrier tape cutter 654 are disposed in the
tape cutting unit 648 in the opposing relationship
while a conveyance path for the tapg-shaped package
112 is interposed therebetween. The tape-shaped

Package cutter 652 adapted to be actuated in the
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~ rotatably held at the forempst end of a turn. lever . 538 fltted onto the L
. ‘tape retaining shaft 534 which. - extends t hrough the upper ‘casi-ng 110 ahd -

't he bearlng bush 536. The tape retdiner roller.-540 i's caused '
| _ _ caus: ﬁkg@%&wﬁnm

- about the tape retaining shaft 534 in the cIockmnse directio

"Fig. 37 by its own dead wei ght, and7&s -t he tape- shaped package 112 |s
wound around the reel 116, the tape retaining roller

downward directlon_lncludes a knlfe_driVingjair
cylinder 270 of which piston rod 274 is firmly
equipped with a cutter knife 284 via a cutter holder
282 so as to cut-a.cover tape 154 of the tape-shaped
package 112 therewith. On the other hand, the
carrier tape cutter 654 adapted to be ectuated.in
the upward direction likewise includes a knife
driving air cylinder 364 of which piston'rod_BGS is
firmly equipped with a cutter knife 374 Qia a cutter-
holder 372 so as to cut a carrier tape 134 of'the
tape;shapedipeckage_llz therewith.
| As is-best seen in Fig. 30, a plate-shaped knife
recei&er 286 adapted to be projected in the hollow
space defzned between both the cutter knlfes 284 andﬁ
374 from the rear szde of the upper ca31ng 110 1s -
'slldably held by a knife receiver holder 288 fixedly
secured to the rear surface of the upper casing 110
so as to be slidably displaced in.the.hcrizontal
direction (i.e., in the leftward/rightward direction
-as seen in Fig. 30) while it is operatively
_connected to a cutter receiver driving cylinder (not
shown) . Before the piston rod 274 of the knife
driving air cylinder 270 is driven in the downward
direction and the piston rod 368 of the knife
driving air cylinder 364 is driven in the upward
direction, a piston rod 294 of a knife receiver
driving air cylinder (not ehown) is linearly driven

in the forward direction, causing the fore end part
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540 serves to thrust the tape shaped package 112 . tomard the outer
; perlphery of the hub core 118 in . . . a o -;:_ B -98- '

;_'55 ; REPLACEMENTSHEET
of the knife receiver'286 tc_be'inserted into a gap
formed between the carrier tape 134 and the cover
tape 154 of the tape-shaped package-llz by way of.
steps to be described later, in order to receive the
thrusting force of each of the cutter knives 284 and
374 therewith. Inc1dentally, the carrier tape 134
and the cover tape 154 are not still fused to each
other at this time.

A tape prOJecting cylinder 656 adapted to be
actuated in the upward direction is disposed.
rightward of the'carrier tape cutter 654 so as to
enable the knife:receiver 286 to be projected'
directly below the carrier tape 134 by forcibly
raising'up the carrier tape 134 to the package

.cutter 652 side in excess of the knife receiver 286.

When the tape-shaped package cutter 652 and the
carrier tape cutter 654 of the tape cutting unit 648
are actuated to cut the'cover'tape 154 and the
carrier tape 134, the reel driving shaft 114 is
temporarily immovably held together with the reel
liG.iiSubsequently, after the carrier tape cutter
654 is actuated, the reel driving_shaft 114 is
rotationally driven again to wound the cover tape
154 around the reel 116 by a predetermined length so
as to allow a“"part of the cover tape 154 to serve as
a leader portion 122. Thereafter, the piston rod
294 of the cutter receiver driving cylinder is

retracted'in the rearward direction, causing the
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order to prevent each end seal 124 fron1|ncorrectly adherlng to the

t ape- shaped package 112.. A plurality of suction hol es 726 ar mENmSHEEr'
the surface of the turn |ever 538 facing to :the reel " 116, | Ehﬁ#%ﬂgE | ower .

_ surface of the turn lever 538 for bringing the |eader portlon 122 and the -~ -
.end seal 124 in close contact with theasuctlon holes 726 by . the air
- suction force so as to prevent t hem from

knife receiver-286 to be retracted inside of the
upper casing 110. At this time, the carrier ;ape
134 held in the suspehded state in the downward
‘direction due to its own dead weight is raised up by
expanding the piston rod 658 of the tape projecting
- cylinder 656 again,iand subsequently}.the_knife |
receiver 286 is.displaced in the forward direction
to reach the pesiﬁion directly below the carrier
tape 134. Thereafter; the tape-shaped package
cutter 652 is actuated to cut the cover tape 154 and
the carrler tape 134 at the same tlme. .
When the tape shaped package cutter 652 is
actuated, a cut piece of the carrier tape 134 falls
down away from the tape—-shaped package 112. To.
"discharge the foregoing cut ‘pieceé of the carrier
tape 134 to a predetermined location on the lower
casing'106 side, a eut-tape piece discharging chute
660 is disposed at the lower part of the upper
casing 110 adjacent to the tape cutting unit 648.
It should be ndﬁed that the structure of the tape
cu;tiné unit 648 sheuld not be limited only to the
aforementioned one but any ether type of'hitherto
known structure may be employed for the tape cutting
unit 648.
In contrast with the secqnd aspect of the
~ present invention as mentioned above; according to a
third aepect of the present invention, the tape-
shaped package cutter 652 serves as a cutter for
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belng V|brat|vely dlsplaced tomard and away fron1the tape shaped package
112 wound around .the reel 116, - and a suction punp (not shown). - _ .
communi cated with: the respectlve suction hol es 726 via-a connunlcat1on S
path 728. Wth this construction, when the suction .punp’is QEPNFEEMENESHEET
| eader portion 122 and the end seaI -134 are mpund around the reel 116 by

al | owi ng

cutting only the cover tape 154, and moreover, it
can cut both the cover tape 154 and the carrier tape
134 without any necessity for actuating the tape
projecting cylinder 656. Specifically, when the
tape cutting unit 648 is actuated to“cut.both_the
cover tape 154 and the carrier tape 134, the knife
receiver 286 is inserted between the cover tape 154
and the carrier tape 134, and while the_foregoing
state is maintained, the carrier tape cutter 654 is

actuated to cut the carrier tape 134. Subsequently,

after the reel driving shaft 114 is rotationally

driven to wound the cover tape 154 around the reel
116 by a predetermined length so as to allow a part

of the cover tape 154 to serve as a leader portion

122, the tape-shaped package cutter 652 and the

carrier'tape_cutter 654 are successively actuated to
cut the cover tape 154 with the tape-shaped package_
cutter 652, and moreover, cut the carrier tape 134
with the carrler tape cutter 654.

A pair of cover tape sucking blocks 662 are
firmly secured to upper casing 110 while they are
disposed along a conveyance path of the tape-shaped
package 112 at the positions directly above the
foregoing conveyance path in such a manher that one
of them is located before the tape cutting unit 648
and the other one is located behind:-the same. A
plurality of suction holes 664 are formed through

each of the cover tape sucking blocks 662 in order
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themto slldably nove along the | ower surface of the turn Iever 538 mhll

they are brought in close contact with the |ower surface of trmﬁERhﬁﬁEMENéﬁHEET
538. "Aretaining.roller escape cylinder 544 is “fastened to the inner

wal | surface of the upper - casing 110 by tightening screws mhlle facing- to

~an escape lever 542 firny fitted onteothe i nner end of

to bring the tape-éhaped-paekage 112 in contact with'
close contact with the lower surface of each cover
tape sucking block 662'by the air suction force
induced by the suction'ef air through the suction
holes 664 while the tape~shaped package 112'slidably
moves along the lower surface of each cover tape“ '
Suckihé block 662, and the respective suction holes
664 are communicated with a suction pump (not
shdwn). Thus, as the.suction pump is driven, the
cover tape 154 is brought in close contact with the
iowe; surface of each cbver tape sucking'bloek 662,
and éhe sucﬁioh.ﬁumplie centinuéusly.dfiven fer a
'peried of time that elapses from the time when the
leader portion 122 is formed to the time when the

" ‘cover tape 154 pasées'past-iftabe confirming sensor

" 666 to be described later. |
In this embodiment, the cover tape sucking
blocks 662, the suction holes 664 and the suction
pump are used as cover tape sucking means. However,
it of course is obvious that othe£ type of structure
appliceble to. these components rather than the
aforementioned one may be employed for the same
purpose, provided that the cover tape 154 of the
tape-shaped package 112 can reliably be brought in
the sucked state when the tape-shaped package cutter
652 is actuated. ‘
Fig. 31 schematically shows by way of plan view

the structure of a tape-shaped package foremost end
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t he tape retaining shaft 534. As a piston rod 546 of the retalhlng'rOIIer
escape cylinder. 544 is -expanded,. the forenost end of the piston rod 546 _
col li'des agai nst - t'heescape-| ever 542, As a. result ~the turn ley EET
‘turnably displaced amay from : : %lAééaEN§SH

guiding unit 130 for conducting the tape-shapeq._
package 112 discharged.from the pair.of pinch
‘rollers 126 and 128 to the empty reel 116 fitted
oeto the reel driving-shaft 114 while seizing the
foremost end of the tape-shaped package 112
therew1th Fig. 32 shows by way of front view the
structure of a driving mechanism for driving the
'tape-shaped package foremost end guiding unit.130,
Fig. 33’showe by way of sectional view the driving
mechanism for driving the tape-shaped package
foremost end guiding unit 130 taken along line 33 -
33 in Fig. 32, and Fig. 34 shows by way of sectional
view the driving mechanism for driving the same
taken.along line 34 - 34 in Fig. 32.

Specifically, the oppqeite ends of a siider
guideurail 668 extending in the direction in
parallel with the line extending from the tape
cutting unit 648 to the reel driving shaft 114 are
held between the tape cutting unit 648 and the reel
driving shaft 114 on the rear side of the upper
casinglllo with the aid of a bracket 670. A slider
324 inserted through'an opening portion 326 formed
through the upper casing 110 in parallel with the
slider guide rail 668 and having the fore ehd part
thereof projected on the front side of the upper
casing 110 is slidably engaged with the slider guide
rail 668. A clamp block 338 and a tape-shaped

package guide arm 330 are assembled with the slide
This is the reptacemsni sheet
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- 99 - the reeI 116 together with the t ape reta|n|ng roIIer 540 via the
escape lever 542 in the anticlockw se direction as seen .in Fig. RE%AMENMNTSHEET
the tape retaining shaft 534-as a center. Now, the. reeI 116 is ready to

‘be attached to and detached fromthe reel driving

—82-.

324 at the fore end part of the latter.

- The clamp block 338 is firmly secured to one end
of a clamp turn shaft 334 which rotatably extends _'
through the slider 324 in the horizontal direction
at a right angle relative to the conveying direction’

- of the tape-shaped package 112, and a receiving
plate portion 672 facing to the upper surface of the
clamp bleck 338 with a gap.held therebetween is
formed integral with the slider 324. 1In additidh,ia“

" clamp lever 342 is firmly connected.to the other end-ﬁ'
of the clamp turn shaft 334, and a tension coil -

spring 344 is bridged between the foremost end of
the clamp lever 342 and the foremost end of a

_ bracket 674 disposed on the slider 324. With this
construction, a gap is formed between the clamp
block 338'and_the receiving plate portion 672 by the
resilieht force of the ﬁension coil spring 344 as
represented by solid lines in Fig. 29 so that the
~tape-shaped package 112 passes through the gap
formed -between the clamp block 338 and the receiving
plate éortion 672.

To properly maintain the gap between the.clamp
block 338 and the receiving plate portion 674 in
such a manner as to allow it to assume an adequate
magnitude, a lever stopper 676 is threadably
attached to the bracket 674. In addition, to assure
that a magnitude of the gap between the clamp block
338 and the receiving plate portion 672 is reduced
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shaft 114. It should be noted t hat the structure of the end- seal
f eedi ng unit 138 shoul.d not. be linited only to .that described above in.
connection with this enbodinment but any other type of hi't herto known
structure may be. enplo ed for the end. seal feedin un|t 138

ure may Pl Oy cedrne: REPLAtEMENTSHEET

- 83 -

as represented by phantom lines in Fié. 29 by
tutning.the clamp lever 342'in the anticlockwise
direction against the resilient force_cf the tension.
coil'spring 344 with an operatof'sthand'to assume'
the state as_represented by phantom lines in Fig.
32, én air cylinder 350 is firmly fitted to-the
bracket 674 to hold the fore end part of the tape-
shaped package 112 betWeen the clamp block 338 and
the receiving'ﬁlate portion 672 in the clamped
state. ' |

. Additionally, to detect whether or not the tape-
shaped package 112 is caused to pass thrdugh the gap
between the clamp bleck 338 and the receiving plate
portion 672, a tape confirming sensor 666 is_ .
disposed directly above the'receiving plate portion
672. When the tape confirhing sensor 666 detects
the: fore end'part of the tape-shaped package 112,
the air cylinder 350 is actuated,.causing the fore |
end part of the tape-shaped package 112 to be firmly
held between the clamp block 338 and the receiving
plate éortioq 672 in the clamped state.

On the other hand, the tape-shaped package guide
arm 330 having a tape-shaped package guide groove
332 formed thereon to slidably hold the tape-shaped
package 112 on the upper surface thereof is firmly
fitted onto an arm turn shaft 680 which rotatably
extends through the slider 324 in the horizontal

direction at a right angle relative to the direction
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The sectional structure of the reel reCeiving/deIivering'unit

144 for

feeding an enpty ~reel 116 to the reel driving shaft 114 and receiving _the.E'

. reel 116 having a tape-shaped package 112 wound therearound f.

driving shaft 114 is ‘éntirely same to that as described above

respect to the preceding enmbodi ment wi tdy reference foFFigi”ﬁ§

;g&ét'\x_em’ gefet

of conveyanée.of the tape-shaped package 112. To
retain the tape~shaped package 112 slidably mqvihg'
along the tape-shaped package guide groove 332 so as
not to.éllqw the tape?shaped package.llz to be
floated up from the tapé-shaped package guide groove
332, the base end part of a leaf spring 358 is
secured to the base end part of the tapé-shaped
_package guide arm 330 by tightening screws. In
addition, a turn lever 682 is firmly fitted onto the’
arm turn shaft 680, and a tension coil spring 686 is
5p§nneq_betwgen ;he #oregost end.qf the turn leygt
682 and a bracket 684 disposed on the slider 324.
With this construction, the tape-shaped package
guide arm 330-i5-horizontélly oriented toward the
reel driving shaft 114 by the resilient force of the
tension coil spring 686 as represented by solid
lines in ?ig. 28, whereby the foremost end of the
.tape-shaped package 112 can corre&tly be conducted
to one of tape insert slots 120 formed through a hub
core 118 of the reel 116.

Té detect one of the tape insert slots 120
formed through the hub core 118 of the reel 116, an
insert slot detecting sensor 452 is disposed on the
lower surface of the tape-shaped package guide arm
330 at the foremost end of the latter. To this end,
first, while the tape-shaped package guide arm 330
is held at the package deli?ering pésition, the

foremost end of the tape-shaped package guide arm

This is the replacermen sheet

‘pais: 1 8 SEP 1999



The | abel adhering unit as nentioned above is nmounted on the upper end of

t he stocker housing 578. A |abel feeding reel 732 and a rel-ease |iner
winding reel 734 are rotatably fitted to the front surface &E% ET
730 for the | abel adhering unit |ocated substantially- aboveaRHﬂhABEN@ £§
reel storage station 576. A release JIQ@F_736 having a plurality

330 is located near to the hub core 118 of the reel
116 whlle facing to the same. Subsequently, the reel
116 is rotationally driven together Qith the reel
driving.shaft 114 at a low rotarienal’speed. When
the insert slot detectihg sensor 452 detects one of
the tape insert slots 120 formed through the hub -
core 118 of the reel 116 while the foregoing
rotating state is maihtained, a detection signal is
outputted from the insert slot detecting eensor 452
to a controlling unit {not shown) for a reel driving
stegping'motorz430 to be described later. 1In
response to the detection signal outputted from the
insert slot detecting sensor 452, the controlling
unit controls_thegrotatioh of the reel driving shaft
114 in such a manner that after the reel driving

- shaft 114 iS'rotared by a predetermined angle, the
rotation of the reel driving shaft 114 is
interrupted, causing the tape-shaped package guide
groove 322 of the tepe-shaped package guide. arm 330
to be:linearlj aligned with one of the tape insert
slots 120 formed through the hub core 118 of the
reel 116.

To assure that the foremost end of the tape-
shaped package 112 is properly received in the tape-
shaped package guide groove 332 of the tape-shaped
package guide arm 330, a tape insert guidiné air
cylinder 688 is disposed at the tape—sheped package

receiving position so as to turnably tilt the tape-
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of substantlally rectangular Iabels 650 adhe51vely
- 100-- -attached ‘thereto in the equally spaced relatlonshlp as seen in the_-

i Iongltudlnal dlrectlon of t'he release -
: : REPLACEMENTSHCET

- 86 -

shaped'package quide'arm 330 as repfésentéd by
phantom lines in Fié. 29} In addition, td assure
that the tape-shaped package 112 is properly
delivered between the upper surface of the clamp
‘block 338 and the receiving plate portion 672 as the
fore end part of the tape-shaped package 112 is fed
in the forward direction, a tape p:ojecting cylinder
656 is disposed at the position between the clémp
block 338 ldCéted at thé tape-shaped package
receiving position and the knife receiver 286 of the
. tape. cutting unit- 648 so as to allow the ‘fore énd'
part.of the tape-shaped package 112 to be
temporarily raised uﬁ by a piston rod 658 of the
- tape projecting cylinder 656. |
| A palr of toothed pulleys 690 and 692 are
rotatably disposed at .the opposite ends of the
slider guide rail 668'55 séen in the longitudinal
direction of movement of the slider 340 so that an
endless toétheq belt 694 is bridged between both the
tootheq pulleys 690 and 692 while extending around
_thém. The slider 324 is operatively connected to
the endless toothed belt 694 via a connecting member
696, and a guide unit dfiving stepping motor 698
mounted on the uppet casing 110 is operatively
connected to one of the toothed pulleys 690 and 692
r i.e., the toothed pulley 690.
Thus, the slider 324 can be displaced along the

slider guide rail 668 in the rightward/leftward
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| iner 736 is wound around the | abel feedlng reel 732. In addltlon
ribbon feeding reel 740 having an ink-.ribbon 738 wound therearounda@E@Tgﬁggy
‘ribbon winding reel 742 for W nding a used ink ribbon 738 t IREPEAR are
rotat ably arranged dlrectly bel ow t he- | abel f eedi ng reel 732, and noreover,
a printing head 744 for printing infogyations such as bar codes or the-

i ke on each Iabel 650 is dlsposed belom/the T
direction as seen in_Fiq. 32 via tne end;eSs toothed
belt 694 by rotationally driving the guide unit
driving stepping mdtdr 698. To assure that the
slider 324 is stopped'not only at the tape-shaped
package receiving position but also at the.tape-
‘shaped package delivering pdsition, a réceiving
switch 702 and a delivering switch 704 are dlsposed
at predetermlned positions as seen in the
longitudinal direction of movement of ‘the slidei 324
for the purpose of interrupting the rotation of the
guiding unit driying §tepping.motor 698 by detecting
a plétefshaped dog 700 Projected downward of the
slider 324.' Specifically, when the dog 700 is
deteéted by.phe receiving switch 702, the rotation
of the guiding unit drivinéisteppiqg motor 698 is
intefiupted, wheréby the slider 324 is located at
the tape-shaped package receiving_position in the
vicinity of the tape cutting unit 648. In addition,
when the dog 700 is detected by the delivering
 switch 704, the rotation of the guiding unit driving
steppihg motqf 698 is interrupted, whereby the
foremost end of the tape-shaped package guide arm
330 is received in the hollow space defined by the
flange portions 456 of the reel 116 so that it is
located at the tape4shaped package delivering.
position facing to the oute:'peripnery.of the hub
~core 118 of the reel 116. |

As the tape-shaped package 116 is increasingly
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ri bbon feeding reel 7.40 and the rlbbon_mdndrng,reel 742 A -
‘wedge-shaped peel i ng pl ate ‘746 for peeling . each Iabel 650 avay fronlthe
‘release liner 736-is disposed directly below the printing-head 744 wit

- _substantially horizontal attitude, and as the release |iner 73BEPEAG
fromthe | abel feeding reel 732, it_iggdelivered to the release Ilner_
wi ndi ng reel 734 via the prlntlng head 744 and the _

- SHEET

wQUnd.around the reel 116, the guiding'unit'driving
motor 698 is gradually displaced frbm the tape-_'
shaped package dellverlng posrtlon toward the
package recervan posrtlon in the rearward dlrectlon
so that the dlstance.between the foremost end of the
tape-shaped package. guide arm_330 and the outer
periphery of the tape-shaped package 112 wound
around the reellllﬁ is kept substantially constant.
To prevent any occurrence of a malfunction that the
foremost end of the tape-shaped'package guide arm
330 qollides against the flange portions 465 of the
reel 116 during the displacemeht of the tape-ahaped_
package guide arm 330 from the tape-shaped package
receiving p031tlon to the tape—shaped package
'delivering posxtlon, a flange w1den1nq air cyllnder
450 including a’ flange w;denlng member 458 (see Fig.
28)His arranged in the upper casing 110 at the
position belowtthe tape-shaped package foremost end
- guiding unit 130 so as to resiliently eniarge a
'3diStanée between both the flange portions 456 of the
reel 116. |
Specifically, whenna rotational phase of the
reel 116 fitted onto the reel driving shaft 114 is
correctly indexed in order to assign the foremost
end of the tape-shaped package 112 to one of the
tape insert slots 120 formed through the hub core
114 of the-reel 116, the flange widening air
cyllnder 450 is actuated so as to allow the flange
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peeling plate 746. Since. the'directron of Conveyanee'of the rel ease: Ilher
650 is reliably.

736 is:sharply changed at the peeling pate 746 each:l.abel

" peeled away fromthe reIease liner 736, and. thereafter i t

is proj.

fromthe forempst end of ' the peellng plate 746 in the formerdﬁﬁﬁh

During the conveyance of the rel ease_lgger 736 in that way,

744,

‘necessary

widening member 458 to be projected toward the reel

qyisﬂﬂﬂ

|nfornat|ons are prlnted on each |abel 650 by activating the prlntlng head ff

116 side, causing a distance between both the flange

portions 456 to be enlarged by the wedge-shaped

foremost end part of the flange'wideningfmember 458.

Subsequently, when the guide'uhit_driving

stepping

motor 698 is rotationally driven while the foregoing

state is maintained, the fore end part of

the tape4

shaped package guide arm 330 is brought in the

hollow space of the reel 116, and thereafter, the

flange widening member 458 is retracted away from

the reel 116 by actuating the flange widening air

cylinder 450-again. While this state is maintained,

a next rotational phase of the reel 115 can be

indexed.

- Fig. 35 shows by way ef secticnai view the

structure of a reel attaching/détaching unit 140 for-

the tape winding apparatus constructed in accordance

with this embodiment of the present invention.

Specifically, a subframe 390 having-a

thickness is iﬁmovably_arrénged inside of

heavy
the upper

casing 110 while extending in parallel with the

upper casing 110. The right-hand end of a

cylindrical driving shaft holder 394 is firmly

fastened to the upper casing 110 while the

cylindrical driving shaft holder 394 is located

between the upper casing 110 and thé subframe 390,

and the reel driving shaft 114 is rotatably

supported by a pair of bearings. 398 while

extending
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- 101 - . A printing'opefation drVVing motor (not shown) .adapted to be :
|ntern1ttently driven |s dlsposed I n the caS|ng 730 f.or the | abel  adhering

un|t and t he : N RQPLAGEMENTSHEET .
- 90 - '

through the dr1v1ng shaft holder 394 A reel
driving stepping motor 430 is operatlvely connected
to the left-hand end of the reel driving shaft 114
via a joint-?QG.: As the reel driving'motdr 430 is
rotationally driven, the reel 116 fitted onto the
reel driving shaft 114 is rotated In addition, a
.disc 708 having a number of radially extending
cutouts formed along the outer periphery the:ecf is
firmly fitted onto the'left-hand end part.of the
reel driving shaft 114, and a reel rqtational
;pqsition.indexihg sensor 710 is fastened to.the
subframe'390 via a bracket.712 in order to index the
rotational phase of the reel 116 relative to the
reel driYipg ehaft 114 to a_p;e@eterm@ned position -
by detectinq a quantity- of rotation of the disc 708.
In response'to a detection signal outputted from
the encoder 188, the insert slot detecting sensor
452, the receiﬁing switch 702, the delivering switch
704, the reel’:otational-position.indexing-sensor
- 710 orﬁa'cutout.detecting sensor 714 to be described
later, the controlling unit (not shown) can
arbitrarily change the pPresent rotational speed of
the reel driving shaft il4 to another one in
conformity with a command issued therefrom.
Basically, the controlling unit controls the
rotation of the reel driving shaft 114 in such a
manner that the reel driving shaft 114 is rotated at

a low rotational speed at the time of winding of the
This is the replacement sheet
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rel ease liner w nding reel 734 and. the:ribbon' ‘wi ndi ng reel 742 are
operatively connected to the. .printing operation driving: ot or . The.

printing operation driving notor is intermittent]y driven everéKP'KGEMENWSHEET
reel 116 having a tape-shaped package 112 wound. therearound is d Flvered to :
~the recovered reel storage station 578 whereby the Iabel 650 haV|ng
predetern1ned necessary |nfornat|ons printed

tape shaped package 112 around the reel 116 as well
as dlrectly before completlon of the wxndlng |
operatlon, it is rotated at a high rotational spéed
for a period of time'other than the aforementioned;
one, and the rotation of the reel driving shaft 114
| is interrupted when the reel 116 is exchanged with
another one. | |
An engagement pawl 414 adapted to be engaged o
thh one of engagement ‘grooves 412 formed along the.
reel hole 408 at the central part of the reel 116 is
turnably disposed at the right-hand end part of the
reei“driving shaft'114 to turn about a pin 716 in
the radial-ditection (i.e., in the upward/downward
direction as seen in_Figt'35), and the fore end part
) of the engagement pawl 414 is normally biased in the
radial direction (i.e., in the upward direction as
"seen in Fig. 35) by the resilient force of a
compression coil spring 415 receiged in the right-
hand end of the reel drlving shaft 114. However, a
largest quantity of turning movement of the
engagement pawl 414 in the upward direction is
restrictively limited by a stopper 718. With this
construction, when the engagement pawl 414 is not
correctly aligned with the engagement groove 412,
the fore end part of the engagement pawl 414 is
forcibly retracted inside of the outer peripheral
surface of the reel driving shaft 114 but when the

engagement pawl 414 is correctly aligned with the
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thereon is projéctéd fromthe forenost end -of the' peellng plate 746 in the:
~forward-direction.. - Al abel adherlng air cylinder.748 is dis SHEEY
~ the casing 730 of the | abel adhering unit in such a-manner tHERLA eﬁaEﬁT

1l ocated opposite to the |abel adhering portlon 720..on the reel 116 on the
recovered reel conveyance table 624 ﬁr9mnged at the “recovered reel st orage
station 576, and a | abel . -

engagemehtﬁgrdove 412, the'ﬁoré endxpért of the '
engagement pawl is turnably projected outside of the
outer peripherai surface of the reel driving shaft
114 to come in engagement with the-enqégement_groove
412, whereby the reel 116 is followably rotated by |
the reel driving shaft 114. _ |
To detach the reel 116 havznq a tape—shaped
- package 112 wound therearound away from the reel
:-driving shéft 114, an annular.thrusting.plate 432 is
disposed in the concentrical telationshipfrelative.
to the reel dr1v1ng shaft 114 in such a manner as ta
surround the latter therewith, and a plurallty of
guide rods 436 are firmly secured to the rear
' - surface of the reel thrustlng plate 432 whlle .
"ﬂslldably extendlng through a plurallty of gulde
bushes 434 fitted to the upper casing 110. The left-
hand ends of the guide rods 436 are fixed to an
annular connecting plate 438 disposed in such a
manher-as to surround the driving shaft holder 394
with the annulér connecting plate 438, and a piston
rod 444 of a reel discharging air cylinder 442
fastened to the subframe 390 via a bracket 440 is
operatively connected to the annular connecting
plate 438.
With this construction, when the reel
discharging air cylinder 442 is actuated so as to
allow the piston rod 444 to be expanded, the reel

thrusting plate-432 located at the retracted
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suction pad 752 for holding the |abel 650 projected. fromthe forenost: end

of the peeling plate 746 by the air suction force is attached to the -
forenpst end of a piston rod 750°of the |abel.-adhering air. cyllnd gy&yTSHEE
The piston rod 750 of the |abel - adherlng air cylinder 748 is rech

_displaced between the peeling plate 7% and the | abel adherlng portlon

720 on the reel 116 placed on the recovered :

position as shown ih Fig. 35.is displaced in the
forward direction to reach a positiod rep;esented by
phantom lines in the drawing, whereby-the'reel 116
‘fitted onto the reel driving shaft 114 is thrusted
to a reel recezvmng/dellverlng shaft 416 as the .
above-mentloned first embodlment which lS located
opp051te to the reel dr1v1ng shaft 114. |
In this embodiment, as shown in Fig. 35 and Fig.
36 which shows by way of front view-the appearance
of the reel 116, because of a hécessity for adhering
a label 650 to a label adhering portion 720° formed
on oﬁe of the fl&hqe—portions 456 of the reel 116
with the aid of a label adhering unit to be
described later, é cutout portion detecting sensor
714 is secured to the upperscasing 110 for the
.purpoée of getecting.a cutout portion 722 férmed on
the outer periphery of one of the flange portions
456 of the reel 116. When the cuﬁout portion
détecting Senso: 714 detects the cutout portion 722
| formed%on the flahge portion 456 of the reel 116, a
detecting signal is inputted into the contreolling
unit (not shown) for the reel driving stepping motor
430. In response to thé.detecting signal outputted
from the cutout portion detecting sensor 714, the
controlling unit serves to rotate the reel driviqg
shaft 114 by a predetermined angle, and thereafter,
interrupt the rotation of the reel driving shaft
114. Thus,'when the reel 116 is conveyed to the

This is the replacement sheet

pae: | 8 SEP 1999



reel conveylng tabl e 624 of the recovered reel
102 - storage station 576 in the upward/ downwar d dlrectlon so t hat each
Iabel 650 haV|ng predetern1ned de5|red i nf or mati ons- prlnted thq&%quEMENTSHEEf

- 94 ._.

label adherlng unit w1th the aid of the reel
rece1v1ng/dellver1ng unlt 144 whlle the forerLng
state is maintained, a des;red label adherlng '
position on the flange poftion 456 of the reel 116
can exactly be indexed for a label 650 to adhere.
thereto. | |
It should be noted that the structure of the
reel attaéhihg/detaching unit 140 should not be
limited only to the-eforementioned one constructed
in accordance with this embodiment buy any'dther
.type of hitherto known structure may be employed for
the reel attachlng/detachlng unlt 140.
As shown in Fig. 28, an end seal feeding reel
- 464 ls rotatably and detachably dlsposed at the .
upper end of the upper caszng 110 for an end seal -
feedlng unit 138 which serves to adhes;vely connect
an end seal 124 to the terminal end-of a leader
portion 122, and a release liner 466 having a
plﬁrality of ribbon-shaped end seals 124 adhesively
attached thereﬁo in the equally spaced relationship
is:wouﬁd around the end seal feeding reel 464. A
release liner winding shaft 472 is rotatably fitted
to the upper casing 110 at the position leftward of
the end seal feeding reel 464 so that the used
release liner 466 is wound around the release liner
winding shaft 472.
To peel an end seal 124 away from the release
liner 466 at the foremost end of the end seal 124, a
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is caused to adhere to the | abel adhering portion .720 on the reel 116. SHEE
Wil e .the tape-shaped. package 112 is. wound around ‘the reel 116 p\__ACENlENT o
actuating the tape ‘wi nding " unit, the l'abel suction pad 752 is'held in the @
st andby position sideward of the peeling plate 746. Before the reel 116 on -

the recovered reel conveying table 6245 s conveyed to the recovered. reel

st or age .

wedge-shaped peeling plate 478 is firmly secured to

- the upper easing 110 at_the-position_lecated above
the tape-shaped package guide arm 330 disposed at
the tape-shaped packaqe_receiving ppsitien_of the
tape-shaped package foremost-end guiding unit 130,
and a pair of retaining rollers 480 and 482_are
-rotetably disposed on the upper casing ilO in such a
manner that the first retaining roller 480 is
located above the wedge-shaped peeling plate 478 and
the second retaining roller 482 is located below the
same. With such construction, as the release liner
466 is unwound ffom the end seal feeding reel 464,
it is delivered to the release liner winding shaft
472 via the first retaining“roller 480, the wedge-
shaped peeling plate 478 and the second retaining
roller 482. At this time, since the-direction of.
coﬁveyance of the release liner 466 is sharply
changed at the foremost end of the wedge-shaped
peeling plete 478, each end seal 124 is reliably
peeled- away frem the release liner 466, causing it
to-be projected forward of the foremost end of the
wedge-shaped peeling plate 478.

A tape retaining reller 724 for'depressively
retaining the release liner 466 and an end seal
detecting sensor 492 located downstream of fﬂe tape
retaining roller 724 for detecting whether an ehd
seal 124 is adhesively attached to the release liner

466 or not are arranged between the end seal feeding
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station 576 by actuating the rodless cylinder 628, the prlntlng operatlon
driving notor is |ntern1ttently driven, . and.after’ necessary bar code -

i nformati ons are printed on a predetern1ned | ocation on one of - ép{ﬂggmgN$3HEET
650 adhesively attached to the release liner 736 in the equally spaced -

rel aticonship by activating the printigg head 744, the printing operation
driving notor is intermttently driven so as to allom/the | abel’ 650 havi ng.

bar code : ' - ' ' - . o

reel 464 and the first retéininq roiler 480; and the
‘tape retaininé roller 724-is:rotatably_supported-on'
‘the upper casing-lio..'In addition, a p#ir of pinch
rollers 498 and 500 are érranged between thé second

- :etaining roller 482 énd the.release liner winding:
shaft 472 for holding the release liner 466 in the
.clamped state therebetween. One of the pair of
pinch rollers 498 and 500, i.e., the driving pinch
roller 498 is operatively connected to a release
‘liner driving motor 516 adapted to be intermitteﬂtlyf
rotationally driven, and the idling pinch roller 500.¢
is f&tatably”suppbrted at the foremosﬁ end of a turn
lever 510 adapted to turn about a pivotal shaft 508
firmlf fitted to the upper casing liO. - To normally
‘bias the idling pirch ﬁoiief 500 toward the driving
pinch ;Oller'498, spring means (not shown) is
disposed on the pivotal shaft 508 for the purpose of |
applying a ce:fain intehsity of resilient force to
the turn léver_SlO. .

The release liner driving motor 516 is
intermittently.rotationally driven every time a
leader portion 122 is fqrmed by actuating the tape-
shaped package cutter 652 of the tape cutting unit
648. Specifically, the release liner driving motor
516 starts to be rotated at a low rotational speed
in syhchronization with the rotation of the reel
driving'stepping motor 430 immediately after the

cover tape 154 is cut by the tape-shaped package
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.|nfornat|ons prlnted thereon to be peel ed away from- the peellng plate 746..

. The | abel 650 peel ed away fromthe release |iner 736 i's sucked to the Iabel
~suction pad 752 held in the standby :position. - Wen the.reel 116 is.

- conveyed to the recovered reel storage station 576, the~ -pisto %ﬁﬂl HEET
t he | abel adherlng a|r cyllnder 748 iLsgexpanded fron1the standeEggﬁbﬁ F%
in the . _

cutter 652, céusinq thé release linet 466 to be
'conveyed at the speed coﬁresponding to the_speed of
-cohveyance of the leadér portion 122. When the
foremost end of the end seal 124 is adhesively_ 
' cdnnected to the rearmost end of the leader portion
by the adhering power of the end sgai 124, and
subsequently, the used release liner 466 is wound
around a release liner winding reel 474 by a
predetermined léngth, the rotatién of the releasé
liner driving_motor 516 is interrupted.
'As shown in Fig. 28, Fig. 37 and Fig. 38 that is
a sectional view'taken along line 38 - 38 in Fig.
37, a bearing bush 536 for rotatably supporting a
.tape retaining shaft 534 is fastened to the upper
‘casing 110 at the position above the reel driving
shaf€;114 by tightening screws, and a tapé-retaining
roller 540 adapted to be brought ;n the hollow space
between both the flanges 456 of the reel 16 is
rotatably held at the foremost end of a turn lever
538 fitted onto the tape retainiﬁg shaft 534 which
extend$ through the upper casing 110 and the bearing
bush 536. The tape retaiher roller 540 is caused to
turn about the tape retaining shaft 534 in the
clockwise direction as seen in Fig. 37 by its own
dead weight, and as the tape-shaped package 112 is
wound around the reel 116,_the-tapejretaining roller
540 serves to thrust the tape-shaped package 112
toward the outer periphery of the hub core 118 in
This is the replacement shest
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-103- .:ddmnmard di rection, causihg-the Iébé1 650fto]be. thrUsted.against. .
t he 1 abel - adhering portion 720. formed on one. of the flange portions 456 of. .
the reel: - T T o o I

o es . " REPLACEMENT SHEET
order to prevent each end seal 124 from incorrectly
adhering to the tapeéshaped package.llzﬁ'.A |
'plurality of suction holes 726 are formed on the
surface of the turn lévér 538 faéing to the reel
116, i.e., the lower surface of the turn lever 538
for bringing the léader'pdrtidn 122 énd the end seal
124 in close contact'with_the suction holes 726 by
the air suction force so as to prevent them'f:gm
"being vibratively displéced toward and.away from the

| tape-shapéd package 112 wound around the reel 116,
» . and a suction pump (not shown) i; cqqmun;cated with

theiiespective suction holes 726 via a communication
path 728. With this constiuction, when the suction
pump is driven, the leadef portion 122 and the end

'\ _ seal 124 are wound around the reel 116 by allowing

'them'to slidably move along the lower surface of the
turn lever 538 while they are brought in close
contact with the lower surface of the turn lever
538. | | |

-Airetaining roller. escape cylinder 544 is
fasteﬁéd to the inner wall surface of the upper
caéing'llo by tightening screws while facing to an
escape lever 542 firmly fitted onto the inner end of
the tape retaining shaft 534. As a piston rod 546
of the retaining roller escape cylinder 544 is
expanded, the foremost end of the piston rod 546
collides against the eécape lever 542. As a result,

the turn lever 538 is turnably displaced away from
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116 pl aced on the-fecovered.reel conveyance table 624"SubseqUehtIy, mhéh
a suction operation . perforned-by the l-abel suction pad 752" s stopped and

the piston rod 750° of the ‘ abel adherlng air cylinder 748 is't 3 'Ef.
to the original - standby p03|t|on the adhesion of each. | abel éﬂ%ﬂﬁgﬁﬁ%ﬁi%ﬁg

_Iabel adherlng portion 720 on the reel g416 is. conpleted.

-

‘the reel 116:together-with the tape retaining roller
540 via the escape léver 542 in the anticlockwise
direction as seen in Flg 28 w1th the tape retalnlng
shaft 534 as a center. Now, the reel 116 is ready
to be attached to and detached from the reel dr1v1ng
shaft 114. | |
_ It_shquld.be noted that the structure of the end
- seal feeding unit 138 shouldlnbt be limited only to .
that described above in connection with this '
embodiment -but any other type of hitherto khown
structure may be.employed.for the end seal feeding
unit 138. |
The sectional structure of the reel
receiving/delivering unit 144 for feeding an empty
reel 1;6 to the reel driving'shaft 114 and receiving
the reel 116 having a tape-shaped package 112 wound
therearound from the reel driving shaft 114 is
entirely same to that as described above with
respect'to_the preceding-embodiment with reference
to Fig..23. |
:-Thé label adhering unit as mentioned above is
mounted on the uppei end of the stocker housing 578.
A label feeding reel 732 and a release liner winding
reel 734 are rotatably fitted to the front surface
of a casing 730 for the iabel adhering unit located
substantially above the recovered reel storage
station 576. A release liner 736 having a plurality

of substantially rectangular labels 650 adhesively
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' Thereaftef,'the reel. retainer 640 S prOJected bet ween the st andby
position of the reel rece|V|ng/deI|ver|ng unit ‘144 and the recovered reel -
'storage station 576, and subsequently, the recovered reel - conveyance tabl e:
624 ts returned to the reel - rece|V|ng/deI|ver|ng unit 144,
' REPLACEM%\\‘?T Enget

pr esent |nvent|on has been descrlbed 100 -
) ]

attached thereto in the_equally spaced rela;iqnship
as seen in the-lqngitudinal direction of the release
liner 736 is wound around the label'feedingereel
732. 1In addition, aeribbon feediné reel 740 having
‘an ink ribbon 738 Qound therearound and aeribbon
winding reel 742 for winding a used ink ribben 738
therearound are rotatably.a:ranged directly below
the label feeding reel 732, and moreover, a printing
head 744 for printing informations such as bar eodes_‘i
or the like on each label 650 is disposed below the -
:ibben,ﬁeeding reel 740 and the ribbon winding reel:
742.
A wedge—shaped peeling plate 746 for peeling
each label 650 away from the release llner 736 is
.fdlsposed dlrectly below the prlntlng head 744 with a-
_ substantxally horizontal.attitude, and as the
release liner 736 is unwound from the label feeding
‘reel 732, it is deliveﬁed to the release liner
winding reel 734 via the printing head 744 and the
peelinq;plate 746. Since the direction of
conveyahce of the release liner 736 is sharply
changed at the peeling pate 746, each label 650 is
reliably peeled away from the release liner 736, and
thereafter, it is projected from the foremost end of
the peeling plate 746 in the forward direction.
During the conveyance of the releasejliner 736 in
that way, necessary informations are printed on each

label 650 by activating the printing head 744.
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above with respect to two- preferred enbodrnents thereof, it should of

course be understood that the . present invention should, not be lLimted onIy

to these enbodi nents but various change or nDdrfrcatlon ‘may. be made TSHEE
Wi t hout- any departure away fronrthe scope - of the present |nventhﬁLA§ENEN
defined by the appended clains. =~ - 11 - . _

A printing operation dtiving mOto:-(net shown)
adapted to be intermittently driven is disposed in
the casing'730 for the label adhefing uhit, and the
release liner w1nd1ng reel 734 and the ribbon -
winding reel 742 are operatlvely connected to the -
prlntxng operation drxvxng motecr. The pr;ntlng
operatlon.erVLng motor is lntermlttently dfiven
every_time the reel 116'havihg a tape4shaped package
112 wound therearound'is delivered to'the recovéred
reel,storage-station 576, whereby.the label 650
having predetermined'necessary-informations printed

.-thereon is prejected from the foremost end of the
peeling plate 746 in the fprwafd direction.'

A'label adhering'air.eylinder 748 is disposed on
the casing 730 of the label .adhering unit in such a |
manner that it is located opposite to the label
adhering portion 720 on the reel 116 on the,'
recovered.reel_conveyance table 624 arranged at the
recovered ;eel'storaée station 576, and a label
suction pad 752 for holding the label 650 projected
from tﬁe foremost end of the peeling plate 746 by
thé air suction force is attached to the foremost
end of a piston rod 750 of the label adhering air
Cylinder 748. The piston rod 750 of the label
adhering air cylinder 748 is reciprocably dieplaced
between the peeling plate 746 and the label adhering
portion 720 on the reel 116 placed og the recovered

reel conveying table 624 of the recovered reel
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- 104-
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a tape'shaped package strlp onto a reeI the tape shaped package strlp

. belng of the type conpr|5|ng a

BT P © REPLACEMENT SHEET

storage station 576'in-the_upward/'downward
direction so that each label 650 having
predetermined desired informations'printed thereon .

is caused to adhere to the label adhering portion

720 on the reel 116.

While the'tape-shaped package 112 is wound
around the reel 116 by actuating the tape-winding

unit, the label suction pad 752 is held in the

standby position sideward of the peeling plate 746.-

Before the reel 116 on the recovered reel c0nveying
table 624 is conveyed to the recovered reel storage'
station 576 by actuating the rodless cylinder 628,

the printing operation driying motor is

intermittently driven, and after necessary bar code

informations are printed on-a predetermined location

on one of the labels 650 adhesively attached to the
release liner 736 in the equally spaced relationship

by activating the printing head 744, the printing

-operation driving motor is intermittently driven so

as to allow the label 650 having bar code
inﬁormétions printed thereon to be peeled away from
the.peeling plate 746. ,

The label 650 peeled away from the release liner
736 is sucked to the label suction pad.752 held in
the standby position; When the reel 116 is conveyed
to the recovered reel storage station 576, the
piston red 750 of the label adhering air cylinder
748 is expanded from the standby position in the
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carrler strip prOV|ded al ong . its: Iength mnth a pIurallty of pockets
| ongi t udi nal I y spaced one fromthe other and each shaped to house ‘a :

wor kpi ece, a. successi on of which workpieces are to be supplied to Efi
work-station by the process of |ongitudinally advanci ng t he pacﬁ%@é@QﬁWﬁN}SHE )

to the work-station, anda cover strip geal ed to the upper surface of the
~carrier strip to enclose and seal those workpieces within their individual
pockets in the carrier strip, said apparatus conpr.ising: - a stub shaft

the oo ont cihorETRe Alradpishrs Rikudifs 1t IARY ar@ﬁ@i# ?oeeet nereon
N AR A AT R A LA R
LT na b CESIRE TR, Y G2, L8R RARELCAY 45 of BAPS:LaL
116 placed on the recovered reel conveyance table
624.- Subsequently, when a suction operatlon
performed by the label suctlon pad 752 is stopped
and the piston rod 750 of the label adhering air
‘cylinder 748 is then restored_to the original
'standby position, the'adhesion of each.label 650 to-
the label adhering portion 720 on the reel 116 is
completed. .

Thereafﬁer,'the reel retainer 640 is projected
between the Standby position of the reel
receiving/delivering unit 144 and the recovered reel
storage station 576, and sﬁbsequently, the recovered
reel conveyance tabie 624 is_reﬁurned to the reel
receiving/delivering unit 144.

While the present invention has been described

- above witﬂ respect to two preferred embodiments
thereaf, it should of course be understood that the
present invention should not be limited only to
these embodiments but various change or modification
may be made without any departure away from the
scope of the present invention as defined by the

appended claims.
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‘means for detecti ng -t-he angul ar p05|t|on of the tape-recei Vi ng sl ot forrred

in the hub of the reel, when the reel is mounted on the stub shaft; :

means for indexing the stub shaft, wi'th the reel m)unt ‘ed thereq ‘FSHEET
- bring the t ape-receiving slot |n the reel hub to a EPLR@EWN

' CLAIMS

1.  Apparatus for wmdmg for é tape-shaﬁed pa’ckzige- strip onto a

~ reel, the tape-shaped package strip being of the type compriéing a

| carrier strip provided along its length with a plurality of pockets
longitudinally spaced one from the other and each shaped to house a
workpiece, a succession of which workpieces are to be supplied to a
waork-station by the process of longitudinally advancing the package
strip to the Wdrk-station, and a cover strip sealed to the upper surface ._
of the carrier strip to enclose and seal those workpieces within their
individual pockets in the carrier strip, said apparatué- comprising:

_ . ..a stub shaft for receiving and temporarily holdmg ina ﬁxed
angular position thereon, the reel onto which the package stnp istobe
wound, the said reel compnsmgahu_b around which the package strip
is'to be wound and a tape-receiving slot formed in the hub for
receiving the leading end of the length of package strip ‘that is to

" wound onto the reel, ' |

| .means for driving the stub shaft to wmd the package strip onto.
the reel; | |
means for detecting the angular position of the tape-receiving
slot formed in the hub of the reel, when the reel is mounted on the stub
shaft; |
means for indexing the stub shaft, with the reel mounted

thereon, so as to bring the tape-receiving slot in the reel hub to a

/ ' . . .
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predet er m ned angular p05|t|on reIatlve to the axis of the stub shaft for

. receiving.the |l eading end of the package strip when: fed thereto

package stfip feeding and guiding means; and- - - a package snﬂﬁﬁg SEM@NE&HEET
and gui ding nmeans for feeding and guiding the package strip to-the reel at

t he commencenment of and during the wi R@isng of the package strip onto the _
reel, the package strip feeding and guidi ng means conprising: .a pair

of pinch rolls for receiving the package strip from a packaging station in

whi ch t he. wor kpi eces are charged to t he pockets in the carrier strip and

seal ed therein dbﬁnﬁg@ﬁtgﬂﬂ‘ 6@%15&}‘6&0&1?@&?5%&“@ sﬁ% Shaft f8¢ 11 P.

and for feeding the package Strip a ong a path 'to a reel nounted on

the stub shaft ?receivmgéthé'léﬂﬁhg@i&‘éﬁ gﬁclg?daﬁﬁ'%c@'heﬁ%@'tﬁ&ef@b?@m

along said feed path Troma first positi t the pinch roll's and in

whi ch position piskageistdp feedinigvafd é‘ﬁmgh‘?eﬂisn@hdm' s the forward end of
t he :

a package strip feeding and guiding means for feeding and
guiding the package strip to the reel at the commencement of and
during the winding of the package strip onto the reel, the package strip |

feeding and guiding _m_eahs.co‘mprising:

a pair of pinch rolls for receiving the package strip from a
packaging station in which the workpieces are charged to the pockets
in the carrier strip and sealed therein by the attachment of the cover
tape to the carrier strip, and for feeding the package strip along a feed
path to a reel mounted on the stub shaft; |

a slider mounted for reciprocal sliding movement along said
feed path from a first position adjacent the pinch rolls and in which
position the slider receives from the pinch rolls the forward end of the
-package strip which is to be wound onto the reel to a second position
adjacent the stub shaft and in which position the slider delivers the
forward end'.of the package strip to the tape receiving slot in the reel

 hub thit has been ahgned with the sald feed path by the said mdexmg
means;

means on said slider for releasably gripping the forward end of
the package strip during the travel of the slider from the said first
position adjacent the pinch rolls to the second position adjacent the
stub shaft; o

_means for operating the releasable gripping means to grip the |

,_l——*‘—"-——’—’_"_‘ .

(B
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package strip which is t'c') be wound onto the reel to a second posi't'i on
adj acent the stub shaft and in mhlch position the slider delivers the

- forward end of the package strip to the tape. receiving slot in thereel f\]lé?lEET |
that -has been aligned with the said feed path by the said |nde>ﬂE‘P¢.A H‘ﬁ@

means on said slider for releasably grippsng the forward end of the package -
strip during the travel of the slider fromthe said first position adjacent
the pinch rolls to the second position adj acent the stub shaft; nmeans

for o eratln t he rel easabl e gripping neans to grip
P J H)rward end of thge pgcpkagge stnp, when’ the shder is in said first

position, and to release the strip when the slider is in said second
position so that the strip cé_n tﬁen be wound onto the reel;
means for reciproéating-the slider between the said first and
second positions, the said operating means being operable to maintain
the gripping means in an open, non-gripping positibn during the return
of the slider from the second to the first position thereby allowing the
package strip to run freely past the slider as the strip is being wound
| onto the reel; and | o | |

i gulde means on the shder to guxde the passage of the stnp
across the slider as the strip is fed along the feed path from the pmch

'rolls to the reel.

2.  Apparatus .accordi'ﬂg to Claim." 1; wherein sald ;eéipfoéaﬁhg

means operate to advance the slider in one continuous movement from

. said first to said second position and in two stages from said second

" position back to ‘the said first position, those two stages being

- separated by a third position of the slider intermediate and spaced from

- both said first and second posmons and in which the slider is held

- stationary whilst the strip is fed along the feed path from the pinch
rolls to the reel through the said guide means on the slider.

‘3. Apparatus according to Claim 1, wherein said reciprocating
means operate to advance the slider in one continuous movement from

said first to said second position and also from said second position
N
U e e e rotscament snee
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-106- ~ forward end of the package strip, when the slider is in said

first position, .and to release the strip when the slider IL%« tﬁEﬁajS&l\EET -
second: position so that the strip can then be wound ontﬂ\f-Pt‘-g reel; -~ =

- nmeans for reciprocating the slider between the said first and _second
positions, the said operating neans -bgighg -operable to ' naintain - the -
gri pping means i-n an open, non-gripping position during the return of

‘the slider fromthe second to the first position thereby allow ng the
- package strip to run freely.past the slider as the strip is bei.ng wound -.
~onto the reel; back to the Saigﬁwimslﬁmhns on the slider to guide the passage
of the strip S K : _ _
4, Appara'tus according to ciaim 2, wheréin the slider comprises a
block slidably mounted on a guide shaft mounted in a fixed position |
between the pinch rolls and the said stub shaft and extending parallel
 to the feed path of the package strip between the pinch rolls and the
reel when mounted on the stub shaft, the said clamping means being |
affixed to the block and slidable therewith along the guide shaft, and
- wherein the reclziprocaﬁng means comprise an air piston assembly
operable to advance the block from a first position on said shaft at the
"end’ thereof which is’ adjacent the pinch rolls in one continuous
movement to a second position on said shaft at the end thereof which -
~ is adjacent the stub shaft, and to retract the block from the second to
the first position via a third position on said shaft intermediate and
spaced from the first and second positions, and in which third position
the block is held stationary by the reciprocating means during the
-winding of the package tape onto the reel.

5. Apparatus acéording to claim 3, wherein the slider comprises a
block mounted on an endless belt extending between the pinch rolls
and the said stub shaft and extending parallel to the feed path of the
package strip between the pinch'rolls and the reel when mounted on
the stub shaft, the said clamping means being affixed to the block and
movable therewith by the said belt, and wherein the reciprocating

means comprise means for driving the belt in a first ciirection to carry

e
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across the slider as the strip is fed-along the feed path fromthe pinch - -

rolls to the reel. 2. ~ Apparatus-according to Caim1, wherein said
reci procati.ng .neans operate to-advance the slider in one C'OnREPWW'ENTSHETET

‘novenent from 'said first to said second position-and in two stages from '

said second . .position back to the saigggirst position, those two stages

bei ng separated by a third position ofthe stider internediate and spaced

from both said first and second positions and in which the slider is held

‘stationary whilst the strip is fed along the feed path fromthe pinch

rolI's to the redhet hlowkgHfrareas first pasittomeadjacent tive pinchierolls in ane
Apparatus according to Claim1, wherein said reciprocating :

' confinuous movement to a second position adjacent the stub shaft, and

in the opposite direction to carry the block in a second continuous

movement from said second position back to the first position.

6 Apparatus according to any one of claims 1 to 5 for wmdmg for
a2 tape-shaped package strip onto a reel, the tape-shaped package strip
being of the type comprising a carrier strip provided along its length
with a plurality of pockets longitudinally spaced one from the other
‘and each shaped to house a workpiece, a succession of which
'wd}kpieces are to be Supplied .to a work-station by the process of
longitudinally advancing the packége strip. to the work-station, and a
. cover tape sealed to the upper surface of the carrier strip to enclose
and seal those workpieces within their individual pockets in the carrier
strip, the packaging process being such that at regions along the length
of the strip a plurality of pockets in the carrier strip are deliberately left
unfilled and that in those regions the cover tape is deliberately not
sealed to the underlymg carrier strip; said apparatus comprising: o
| means forclitﬁngﬂlepackagesuip when a predetermined length
~ thiereof has been wound onto the reel, said cutting means comprising
a suction head positioned intermediate the pinch rolls and the
stub shaft and immediately above the feed path of the strip through the
apparatus and extending from the pinch rolls to a reel positioned on the
stub shaft; |

means for applying a suction to the suction head when a

_’___,_———’_’-——-’—‘—-— )
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means operate to advance the slider in one cont i nuous. rmverrent from -said -
first to said second position and also fromsaid second p05| tion ' S
- 107 - back to the said fi rst p05|t|on o IR S | REPLACEMENT'SHE

- 109 -

' p're.deten.nined' length of strip ltas been wound onto the reel, thereby to
lift the cover tape away from the carrier strip in one of the said regions
where the cover tape is not sealéd to the carrier strip; |

| a reciprocable cutting force reaction member positioned to one
side of the feed path of the strip and located between the pinch rolls
and the stub shaft and in the regicn of said suction head; |

means for selectively advancing and retracting the cutting force

reacticn member into and out of the said feed path, the said cutting
force reaction member, when so advanced, extending between the
cover tape and the carrier strip in that region where the cover tape is
raised from the carrier. stﬁp by the‘ suction head;

_ a first cutter recip_mcally mounted below the feed path of the
strip and located between the pinch rolls and the stub shaft and in
alignment with the said cutting force reaction member;

‘means for upwardly advancing the first cutter towards and into
engagement with the said cutting fcrce reaction member, when
advanced between the cover tape and the carrier stnp thereby to sever
the carrier strip, and thereafter retracting the cutter;

and a second cutter reciprocally mounted above the feed path of
the strip and located between the pinch rolls and the stub shaft and in
alignment with an associated cutting force reaction member located or
locatable on the opposite side of the package strip feed path; and

means for downwardly advancing the second cutter towards and
into engagement with its associated cutting force reaction member,

thereby to sever the cover tape, and thereafter retracting the cutter;

VR R R AR Tris is tho replacomert Snec!
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4. Appar atus accor di ng to clai m 2, wherein the sli der conprises a bl ock
slidably mounted .on a. gui de shaft m)unted in-a fixed position between the
~pirnch rolls and the said stub shaft. and-extending parallel to the feed E .
of the package strip between the pinch rolls and.the reel when RERhAGEM |€N HEET
the stub shaft, the said clanping rrean$ peing affixed to the block and _
t,

slidabl e therevm th along the guide sha . and wherein the reciprocating

means conprise an air piston assenbly operabl e to advance the bl ock froma -
first position on said shaft a i he er eof ich is ac nt the pinch
rolls in one conti lﬁhﬁ)t}@@ﬁﬁfﬁe e&@?&@)ﬂd’ﬂ%%b t@rﬁ"dﬁ" at the .
The second t oSERRCPRPIRENGHA fitsh logation and e G35t tans SRl 2%3&# o 2 1O
hi rd pos t | oloeate rﬁ%wiege%%&dl&%ﬁn&%%e@o?d pwén%ia%@i\gm%%‘g’ﬂieaﬁ‘;' "
during the wing Ez(\gg stny}g c%?r(fglege(iy severee ttﬁere%% troeﬁ)rmcat the tail end of
. the wound length of packaging strip a free length of cover tape which
serves as a leader for the subsequent unwinding of the wound package_
strip from the loaded reel.

7. Apparatus accarding to claim 6, wherein the two cutters are
- spaced one from the other along the feed path of the package stnp "
between the pmch rolls and the stub shaft.

.8.  Apparatus aecordmg to cla:m 7 compnsmg:
a first cutter positioned below the foed path of the package tape
from the pinch rolls to the reel;
| suction means posxhoned above the said feed path in opposition
to the said cutter and operable, when the suction is applied, to separate
the cover tape from the carrier tape in one of the said regions of the
. package tape where the cover tape is not sealed -to the undei’lying
carrier tape; |
a cutting force reaction member positioned to one side of the™
package tape feed path in ahgnment with the cutter and in the plane of
the package tape feed path; |
means for selectively_reciprocatiﬂg said cutting force reaction

member into and out of the said feed path, the cutting force reaction

LT T — " This s tho replacement shiet
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5. Apparat us accor di ng to clai m3 \/\herel n. the sI I der corrprl ses a block
mounted on an endl ess belt extendi ng between t.he pi-nch rolls an
stub shaft.and extending parallel to the feed path.of the -packagééé!ﬁ‘:%y'sﬁT.SHEET

: . between the pinch rolls and the reel when nounted on the stub shaft,

t he

sai d cl anpi ng nmeans being affixedto -theqblock and movabl e therevmth by the

sai d belt,
the belt

member, when advanced into the saxd feed path, extendmg between
the cover tape and the carrier tape when the former is raised from the
~latter by the operation of said suction means;

the said cutter co_mprising a cutting blade _apd means for

reciprocating the cutting blade towards and into engagement with the

reciprocal cutting force reaction member, when advanced mto the said
feed path and extending between the cover tape and the camer tape,

" 50 as to sever the carrier tape at a first location along the length of_ the

tape whilst leaving the cover tape unsevered at that location;

a second cutter spaced from the first cutter along the package
tape feed path and upstream thereof when considered in the direction
of travel of the tape and positioned above the said feed path;

and second cutting force reaction member positioned or
posmonable below the said feed path and in alignment with the said
second cutter; | .

the said second cutter comprising a cutting blade and means for
reciprocating the cutting blade towards and into engagement with the
said second euttingAforce reaction member so-as to conipletely sever
the package tape, when ahgned along the feed path and superimposed

on the said second cutting force reaction member, and at a second

location along the length of the tape spaced from the first location.

9.  Apparatus according to elaim 8, wherein the second cutting |

force reaction member is normally positioned to one side of and below

* c L n S *

and wherein the reci procating means conprise nmeans for drivi ng
ina first dlrectlon to-carry.
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. edteibleess 2 am s

- 108 - the bl ock froma flrst p05|t|on adjacent t he plnch rolls I n one
. continuous novenent-to.a second position adjacent the- stub shaft, and:in. -
- the opp05|te direction to carry the block in a second contl g@EﬂﬁNméhﬁET _
from sai d second position back to the first position. rm%g'paratus
according to any one of clainms 1 to-5¥i& -winding for a tape shaped package
strip onto a reel, the tape-shaped package strip being of the type
conprising a carrier strip provided along'its length with a pIurallty of

pockets | ongi t! pa¢kaigeS R fecd Balli QY ' M8afs WPE provided for selectively
reciprocating the second cuttmg force reactxon member into ahgnment' | |
‘with the cutting blade of the second cutter and immediately below the |
 package tape when aligned along Sa_id feed path. |

10. Apparatus according to claim 6, wherein the two cuﬁem are
aligned one with the other on opposxte sides of the package feed path
at a location mtermedxate the pmch rolls and the stub shaft.

Il Apparamsaccordmgtocla;m 10, wheremthetwocuttersshare. .

a common cutting force reaction member.

" Apparatus according to claim 11, comprising:
a first cutter positioned below the package tape feed path;
_ a second cutter positioned above the package tape feed path m
| F oppos1t10n to the first cutter;
- | suction means positioned above the said feed path in opposition
- to the said first cutter and operable, when the suction is applied, to
: sepaxate the cover tape from the carrier tape in one of the said regions
of the package tape where the cover tape is not sealed to the
underlying carrier tape;
lifting means positioned below the feed path in opposition to the
second cutter and operable to selectively lift the package tape shghtly.
above the level of the feed path; |

a cutting force reaction member positioned to one side of the

w00 e
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- and each shaped to house a workpi ece; a succession of which workpi-eces are
to be supplied to a work-station. by the process of |ongitudinally advancing ..
t he package strip to the work-station, and .a cover ‘tape sealed to the upper:. °
‘surface of the carrier strip:-to enclose-and seal . those-workpieces-within .

‘their individual pockets in the carri e% tri-p, the packagi ng pro @ﬁﬁCQaEN'QSHEET
such that at regions along the [ength he strip a plurality of pockets in
the carrier strip are deliberately left unfilled and that in those regions

the cover tape_ is deliberately not sealed to the under|ying carrier strip;
sai d appar at uiesdrp@ithmddymgmthempf@e authe fegdipathpackage strip when a
predeterm ned | ength thereof has heen wound .onto.{he reel, said cutting
means conprising meansforselechvelyseciprocatingsaid g Ige EeaGH00y; nch

e e st o i i el
positicned on ;;aréﬁ the %%tt?x{]ga%r;ce reaction member, when so _advanced extending |
- between the cover tape and the carrier tape when the former is ra.ised'
from the latter by the opéraﬁon of said suction means, and in a second
reciprocating movement into and out of tﬁe said feed path, the cutting
- force reaction member when so advanced in the said second
reciprocating movement extendmg below the package tape when
raised from the feed path by the operation of said lifting means; |
" the said first cutter comprising a cutting blade and means for
reciprocating the cutting' blade towards and into engagement with the
reciprocal cutting force mcﬁgn member, when advanced into the said
feed path and extending between the raised cover tape and the carrier
tape, 50 as to sever the carrier tape at a first locatibn along the length
of the package tape whilst leaving the cover tape unsevered at that
location; and | |
the said second cutter comprising a cutting blade and means for
feciprqc_ating the cﬁiﬁng blade towards and into engagement with the
cutting force reaction member so as to completely sever the package
tape, when aligned along the feed path ana'guperimpoéed on the said |
reaction member, and at a second location along the length of the tape
spaced from the first location.

13. Apparatus according to any one of the préceding claims for

This is the replacement sheet
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. nmeans for appl ying a suctlon to the suction head when a

REPLACEMENT SHEE .- 109 - predeterm ned _
length of strip has been vvound onto the reeI t her eby to lift the cover:

tape away . fromthe carrier strip-i-n.one" of the sai d regions ‘where the cover
tape is not sealed to the carrier stri Py ‘a recipracabl e cgepi ACEMENTCSHEET
reaction nmember p03|t|oned to one side o?‘ t he feed pat h of the_strl p and _

I ocat ed betvveen the pinch rolls _

. wmdmg fora predetenmned lengt.h of tape-shaped package strip onto
.' a reel, the tape-shaped package strip being of the type comprising a
carrier strip provided along ite léngth with a plurality of pockets
longitudinally spaced one ﬁ'om the other and each shaped to house a

| workplece a succession of which workpieces are to be supplied to a
work-station by the process of longltudmally advancmg the package
strip to the work-station, and a cover tape sealed to the upper surface
of the carrier strip to enclose and seal those workpieces within their
individual pockets in the carrier strip, said pr_edetermitxed length of
tape-shaped package strip further comprising at its tail end a leader
strit; which is to be wrapped around and sealed to the outermost coil
of the package strip when wound onto said reel thereby to secure the

‘wound strip in plac'é oni'the reel; said apparatus further comprisinig:

means for attaching an adhesive seal to the terminal end of the
. leader strip as it approaches the reel; |
- and means for guiding the said terminal end of the leader strip
into the reel and sealingly engaging the terminal end to the underlying
coil of the wound strip; '
said guiding and engaging means comprising an arm mounted
for rotation about an axis parallel to and spaced from the axis of the
stub shaft; |
" aroller rotatably mounted on the distal end of the said arm and,
in use, rotatably engaging the outermost coil of the packaging strip and

applying an inwardly directed radial pressure the;eto as it is wound

) O O O Tiis is 1he repiacomert sheet
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“and the stub shaft and in the regi on of said suction head;. - nmeans for
sel ectively advancing and retracting the cutting force reaction nenber into -
and out® of the said feed.path, the said cutting force reacti oneseRBel T
so_advanced,  ext endi ng between the cover tape and the ca"r-r_i-er-rhs[:‘ﬁ‘lﬂgglmEN-h‘a‘i‘t‘ﬁTE -
regi on where the cover tape is raise {go_mthe carrier strip by the suction
head; a first cutter reciprocalTy nounted bel ow the feed path of theé
strip and | ocated between the pinch rolls and the stub shaft and in
~alignrent with e ' t f I i - _ for

%ﬁfb tlﬁi’_ eéirrl ICa‘rx'lgi[ ﬁ@%tl){ 94 the lé‘é’cgatr éfﬂariﬁﬁ% wound abd@cthe

upwar dl y -advanci ng er towards an 0 - engagenent. wth the
said cutting fQt: ' Eﬂ%}ﬁ, Ehh ' Qe guer tape-
and the carri e?élgdr{eg@ﬁi Rgpg y ogssev rﬂ}ﬁg?‘?g‘??’?eer s}tgret?g‘,nmahg t cgf;eafte_r
retracting the ot ; 'lﬁrﬁe Q%m i ¥ingp ed above .
the feed path g?%%cgrssﬁq,avgxgg ocastsg‘& et \}\Sgﬁeé\ﬁ‘tp%gé% ﬁgﬁf}?g? s and the stub
shaft and in gytermost coil of the strip, thereby to sealingly engage the terminal end

of the leader strip by means 6f said adhesive seal to the underlyihg
outermost coil of paékaging_ stn'p, or to itself, dependin‘g.on the length
of the leader strip in relation to the diameter of the coil of packaging
. strip when wound onto the said reel; |

suction means poSitioned on said arm and operative, when

sucti'on is appliéd th_ereto,, to suck the leader strip, as it is wound dhto
“the reel, towards the said arm, thereby to maintain the alignment of the

leader strip and its terminal end with the reel as it is wound therson;
o . | o |

means for rotating said arm about said axis at the end of the
winding operaﬁoh, thereby to disengage the roller from the wound
strip and permit the removal of the loaded reel from its mounting on
the stub shaft. )

14.  Apparatus according to claim 13, wherein the rotation axis of
said arm is positioned above and parallel to the axis of the stub shaft
and wherein the said arm is rotatable in one direction about said axis
under its own weight so that in use the roller rests under the force of
gravity on the package strip and the leader strip as they are wound
onto the reel mounted on the stub shaft, the means for rotating said

arm about said axis at the end of the winding operation being operable

(mww- © s s the replacemerm et
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al i gnrrent wi th an associ ated cutti ng force reactlon rrenber |'ocated or @ o
| ocat abl e on the opposite side of the package strip feed pat P 'G@MENT SHEET :
"neans for downwardly advanci ng. the second cutter towards an

engagement with its associated cutti ng force reaction rrerrber thereby to..

sever the cover tape, and thereafter rqyracting the cutter; .
REPLACEMENT SHEET ' _ - 110 -

to rotate said arm m the opposue du'ectlon against the force of gravity
thereby to dlsengage the roller from the stnp and ﬁ'om said reel at the
end of the winding operatlon '

15.  Apparatus acc_ordfng to claim 14 wherein the suction means
comprise a series of sucu'dn' ports Spaced one from the other along the
underside of the said arm and communicating with a common suction
passageway extending along the length of the arm and by means of
which a suction may be applied to said ports to draw the leader strip
towards the underside of the arm and to hold it the_re as t!le leader strip

is wound onto the reel. |

16 Apparatus as cla:med in any one "of the preceding claims
substanna.lly as herembefore described w1th reference to the'

accompanymg drawmgs

R O R
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the two cutters being selectively operable to sever the package strip - :
conpletely at a first location and the carrier tape only at a second

| ocation a predetermned distance ahead of .the point at which BEELA&HM&MﬁﬁHEET
strip is conpletely severed, thereby to.format the tail end of the wound-

I ength of packaging strip a free lengt mpf cover tape which serves as a

| eader. for the subsequent unwi nding of the wound package strip fromthe

| oaded reel . 7. Appar at us accordi ng2RB®TBRAGITM 6, wherein the two cutters
are spaced one frontthe other al ong the feed path of the package strip

bet ween the plnch Sl s A nd i¥e SERIRSNIS _

To assure.that a tape-shaped package is
automatically wound around'a'reel,_a_tapé winding
appa;atus includes as essential eompohents a reei
driving shaft (114) having a reel (116) ﬁitteal'
thereonte, a tape-shapéd package'guiding_slider 304
for guiding the movement of a tape-shaﬁed.package'
(112) from a pair of pinch rollers (126 and 128);to

" the reel driving shaft (114), slider driviag means'
'(314=and 322) fé;-displacing the tape-shaped package
guiding slider (304) to each of the tape-shaped
package recei#ing position for'receivinq the
foremost end of the-tape-shaped package (112)
delzvered from the plnch rollers- (126 and 128), the
tape-shaped package dellverlng position for
deliverzng the fbremost end of the tape-shaped
package.(;}Z)Jtoward the reel (116), and the tape-
shaﬁed paekageiguiding'position located between both
tﬁe féregoing positions for guiding the movement of
the tape-shaped package (112) during a winding
operation performed for the tape-shaped package
(112) by rotating the feel driving shaft.t114), and
tape-shapéd package foremost end seizing means (340)
disposed on the tape-shaped package guidihg slider
(304) for enabling the foremost end*of the tape-
shaped package (112) to be seized therewith.

FIGURE |
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8.  Apparatus according to claim?7, conprising: ~ afirst cutter.
positioned bel ow the feed path of the package tape.fromthe pinch rolls to .
the reel; ~suction. neans positioned above the.said feed path in S
‘opposition to the said cutter and operable, when the suction igpRpoEMENT SHEET
- separate the cover tape fromthe carriier tape in one of the sal.d regions of =~
" the package tape where the cover tape is not sealed to the underlying

carrier tape; =~ a cutting force reatti-on nmenber positioned to one side

of the package tape feed path in alignnment with the cutter and in the plane

of the package tape feed path; means f.or selectively reciprocating

said cutting force reaction nenber into and out of the said feed path, the
cutting force reactiongq4e 1o ' '

32 474
36 | 186 | §%r07)
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REPLACEMENT SHEET ' o= 111 - rrenber when '
advanced into the said feed path, extending between the cover . % wdg\\ﬂtﬁi'\ﬁﬂ
carrier tape when the forner is raised fromthe latter by_the %@%atlon of - :
said suction neans; - ° the said cutter conprising a cutting bl ade and
means for reciprocating the cutting blade towards and into engagenment with
“the reciprocal cutting force reaction ngrber, when advanced into the said:
feed path and extendi ng between ‘the cover tape-and the carrl er tape,
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so as to sevef'the'Carrier'tape at -a first Iocatlon al ong 't he Iength of the :
‘tape whilst |eaving the cover tape unsevered at that |ocation;
second cutter spaced fromthe first cutter al ong the packagep t?QRCEﬁEWTﬁHEET

and upstream thereof when consi-dered in the direction of travel of the.tape
and positioned above the said feed path; ' and second cutting force
reaction menber positioned or positionaple below the said feed path and in
alignment with the said second cutter; the said second cutter

conprising a cutting bl ade and neans for reci procating the cutting bl ade
towards and into engagenent with the said second cutting force reaction
menber so as to conpletely sever the package tape, when allgned al ong the
f eed path and superinposed on the said second cutting force reaction
menber; and at a second Iocatlon al orig-the length of the tape spaced from
the first |ocation.

FIG.3
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9. Apparat us accord| ng to claim8, \/\herel n 't he second cutti ng force

reactlon menmber i s normal |y positioned to one side of and. below .

-112_- the package tape. feed path and neans are’ prOV| ded for seI ectively = -
S o o . _ REPLACEMENTSHEET-
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‘reciprocating the second cutting force reaction-nmenber into alignnent with
the cutting blade of the second cutter.and i.rmedi ately bel ow t he package
tape when aligned along- said feed path. -~ 10. © Apparatus accordi

6, ‘viherein the two cutters are aligned one with the other on ogﬁggAééwémh§§EET'
of the package feed path at ‘a location internediate the pinch rolls and the
stub shaft. .11. Apparatus according_ tg claimio, mhereln the two cutters
share -a conmon cutting force reaction nenber 12. Apparatus accordlng to -
claim 11, conprising:

164~+

FIG.5
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a first cutter positioned bel ow the package tape feed path; - a second
cutter positioned above the package tape feed path in opposition to thé
first cutter; -~ . suction nmeans positioned above the said feed path in =
opposition to the said first cutter and operable, when the suction is. . «ur
applied to separate the cover tape fromthe carrier tape in oREPkﬁcﬂikynéﬁﬁfr
regions of the package tape where the cgver tape is not sealed to'the '

underlying carrier tape; i fting neans positioned bel ow the feed path
in opposition to the second cutter and operable to selectively lift the
package tape slightly above the | evel of the feed path; . a cutting

force reaction nenber'positioned'to_ohe side of ‘the

This is the replacemernt sheet
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+ - - 113 - feed path and lying in the same plane as the feed path; :
means for selectively reciprocating said cutting force reaction nenber.ina
first reciprocating novenent into and out of -the. said feed path, the .. = -
cutting force reaction nmenber, when so .advanced éxtendi ng between the cover =
tape and the carrier tape when the former is raised fromthe | REPERACEMENREHEET
operation of said suction neans, and iﬁ%a-second.reciprocating novenment

into and out of the said feed path, the'cutting force reacti on nenmber when

so advanced in the said second reciprocati ng novenent extendi ng bel ow t he
package tape when 3 ' . : S '

™
N
XSS IR
@
(93]
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raised fromthe feed path by the operation of said lifting nmeans; t he
said first cutter conprising a cutting blade and nmeans for. reciprocating .

the cutting. blade towards and into engagehent- with the reciprocal cutting
force reaction nenber, when advanced into the said feed path and extendin _
bet ween the rai sed cover tape and the carrier tape, so as to sﬁEEtA@EﬁENTgHEET-
carrier tape at a first location along ghe length of the package tape

whi | st |.eaving the cover tape unsevered at ‘that |ocation; and t he

.said second cutter conprising a cutting blade and neans for reciprocating

the cutting blade towards and into engagenent with the cutting force

reaction menber so-as to conpletely sever the package tape, when aligned

al ong the feed path and superinposed on the said reaction nenber, and at a
second | ocation along the length of the tape spaced fromthe first

| ocati on. ' : - ' - S
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13. Apparatus accord| ng to any one of the preced| ng cI a| ns for .

- 114 - REPLACEMENT SHEET . --winding for- a

pr edet er m ned Iength of tape shaped package strip onto 'a reel, the D
t ape- shaped package stri p. being of the type conprising a -c-a-r-ri.'er strip -
provided along its length viith a plurality of pockets - - - - o

.9 -

" REPLACEMENT SHEET

FIG.9
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| ongi tudi nal |y spaced one fromthe other and each shaped to house.a

wor kpi ece, a succession of ..which workpieces are-to be supplied to.-a .
wor k-station by the process of |ongitudinally advancing the package -strip .
to the work-station, and a cover tape Sealed to the upper surface : . ._
carrier strip to enclose and seal those workpieces within theREPLAQ&Wﬂﬁg‘FET -
pockets in the carrier strip, said pre %t-ern‘i ned | ength of tape-shaped
‘package strip further conprising at its tail-end a | eader strip which is

to be wrapped around and sealed to the outernpst coil of the package strip
when wound onto said reel thereby to secure the wound strip in place on

the reel; said apparatus further conprising . means for attaching an
‘adhesive seal to the termnal end of the | eader strip as i't approaches the
reel; and neans for guiding the said termnal end of the |eader strip

264
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into the reel and-sealingly 'engagl'ng t he term'nal end to the underl y| ng

coi | ofthe wound strip; ' sai-d gui-ding and engagi ng means conprising an
arm mounted for- rotation ‘about ‘an axi-s par al | el to and spaced fromthe axis :
of the stub shaft; = a roller rotat ably mount ed on the di stp@&lﬁﬁmgm SHEET

the sai'd armand, in use, rotatably engagi ng the outernost coi |
packaging strip and applying an inwardl M di rect ed radi aI pressure thereto

as it is vvound
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- 115 - onto the reel and finally to the |eader-strip as it is wound about
the coiled I ength of packaging strip, thereby to press the termnal end of
the | eader strip, which carries the- sai d. adhesi ve seal , fir :
outernost coil of the strip, _ther eby to sealingly: engage th?#gﬂ@@ﬂgﬁéﬁgﬁ
of the leader strip by neans of ‘said adhesive sealto-the-underlying
outernost coil of packaging strip, or_tq itself; depending on the length of
the leader strip in relation to the diafeter of the coil of packaging strlp
when wound onto the said reel; -~ suction means positioned on said arm .
and operative, .when suction is applied thereto, to suck the l.eader strinp,

as it is wound onto the reel, towards the said arm thereby to nmaintain the -
al i gnment of the | eader strlp and its terminal_end with the reel as it is

wound t hereon; _ . ogg _ >
| o DR | 132
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and _ means for rotating said armabout said axis at the end of the

wi ndi ng operation, thereby to disengage the roller fromthe wound strip and
permt the renoval: of the loaded reel .fromits nmounting on.the stub shaft. =
14. Apparatus according to claim 13, -wherein the rotation axis Qﬁg@%ﬁQNENWBHEET
I s positioned above and parallel to the axis of the stub shaft and wherein - -
the said armis rotatable in one diregtign_about'said axi s under its own-

wei ght so that in use the roller rests tUhder the force of gravity on the
package strip and the |eader strip as they are wound onto the reel npunted

on the stub shaft, the neans for rotating said armabout said axis at the

end of the w nding operation being operable o
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REPLACEMENT SHEET _ . 116 to rotate said arn1'
in the opposite direction agalnst the force of graV|ty thereby to dlsengage '

the roll'er fromthe strip and fromsai'd reel .at the end of the wi nding -
operation. - 15 aratus accordin to cla|n114 mhereln t he suction
be 15 A ng.1o | ' REPLACEMENT%HEET
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corrprl se a series of suction ports spaced ‘one. fromthe ot her aI ong t he
undersi de of the sai.d armand comunicating with a common suction -
passageway extendi.ng along the length of the.armand by nmeans of which a
suction may be applied to said ports to draw the -l'eader strlp t ovwar ds the .

undersi-de ofthe amand to hold it there as the leader strip is_wou
t he reel. 16. Apparatus as clained i any one of the. preceﬁ Wg“rhﬁ@?\hBSHEET '

substantially as herei nbef ore descri. be W t h reference to the accorrpanyl ng
dr aw ngs :
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