WO 02/ 099726 PCT/ US02/ 18027 MJULI TPLE OUTPUT REEL TAPER APPARATUS HAVI NG
LI NEAR AND PUSH OUT REEL CHANGER 5 BACKGROUND The present invention

rel at es twoazed7d@d and apparatus for automatically repl aecagiSozigont |
output reel with an enpty output reel in a tape-and-reel machi ne. Known
tape-and- reel machines position electronic parts within the conpartnents
of a carrier_tape, and seal 10 a cover tape over the carrier _tape to trap
the parts vi MIHIPRE QURBITRERE JAPKR ARBRRATUSHAVRHE LINEABAED Hipsh
parts, it is wound onto an out put ONdeREELICHANKERe and shipnent. The reel
is supported by a rotatable spindle. Wien the output reel is full of
carrier tape, known tape-and-reel nmachines require the full reel to be
renoved fromthe spindle and an enpty repl acenent reel to be nmounted 15
onto the sane spindle. The machi ne nust be shut down during this reel
change-agut. SUMVARY The present invention provides a nultiple output reel
nodule ("MROM') for use wth a taper machi ne or any ot her machi ne
outputting a flexible medium The g@%ﬁ%ﬁbﬁ@w@s a spindle shaft supporting
a plurality of output reels. The Tct-udes a 20 tape insertion
assenbly that paqsitions the out medi u dj acent the hub of  ope of the
out put reels that?qRECSHY ByaRfQR ]gﬁEQS tp Béﬂﬁ% Jﬁﬂ%zfﬁg?ragﬁgo’éalﬁt?rﬁgé’taﬂﬁé%wgl
that holds the output nmedium agai nst the hub. The output nediumis then
wound ont o & fudl asitus geel math) an eppdy AEtprheeHoly taprdandd-feehigeehing. Knewit fapgend-
assenbly. Once the output reel is full, the output nediumis cut, and the
full reel irselshadbirss@osjtibhelesiponicpartsshglfih tiaitonparmhéngnofndarniéritipe, bed &l

| oadi ng pl ane as the next enpty reel is noved into alignnment with the

| oadi ngopl ang@vedfage YWR1ARé DR E2GpFfe it 4990 pdBORifhintRe compartments. As the carrier

tape is loaded with parts, it is wound onto an output reel for storage and shipment. The
reel is supported by a rotatable spindle.
When the output reel is full of carrier tape, known tape-and-reel machines require
the full reel to be removed from the spindle and an empty replacement reel to be mounted
15  onto the same spindle. The machine must be shut down during this reel change-out.
SUMMARY
The present V_invention provides a multiple output reel module (“MROM”) for use
with a taper machine or any other machine outputting a flexible medium. The MROM
inciludes a spindle shaft supporting a plurality of output reels. The MROM also includes a
20  tape insertion assembly that positions the output medium adjacent the hub of one of the
output reels that is aligned with a loading plane, and a finger assembly that holds the
output medium against the hub. The output medium is then wound onto the output reel
around the hub and a finger of the finger assembly. Once the output reel is full, the output
medium is cut, and the full reel is slid along the spindle shaft out of alignment with the

25  loading plane as the next empty reel is moved into alignment with the loading plane. The



finger of the finger assenbly is thus retracted fromthe | ayers of output
medi um wound onto the reel. The process is then repeated for the next
reel . Aftwooalop97ede enpty reels on the spindle shaft are farigsor/ise2spi ndl e
shaft and full reels nove out of the | oading position and into a

non-1 oadi ng position. A second spindle sh&ft 5 supporting a second
plurality of output reels noves froma non-|oading position to the | oading
posi tion sofitgeap! thedingapasyernbly)is thus setrstaddiase thadpyass of eutpi meedigsiviawadn a
manner simlar to that discussed above. The plurality of output reels that
are full anzhto thetrhe. rithe-procesdis rigenpepéatddaior tmmekereelenoved from t he spindl e
shaft and replaced with a plurality of enpty output reels wthout

interrupting theaheadi the capey Rkisvh BE spih@e shdTesre Tull,BE spindiatliaft 4l fA1hedls
features and advantages of the invention will becone apparent to those

skilled in t eV| : WM aile it
o o B LSHRlof 5] MM PR CA B8 pRldORar
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line 2-2 in Fig. 1. Fig. 3 is an exploded section view of a spindle ‘
assenbl y. Fpading ppgitionsihpbihg sapéy frel mB o dadsd W&Ptﬂeesﬁ)l%meﬂwal Wi th a
tape insertion assenbly in a retracted position. Fig. 5 is an enl arged

si de vi ew ofimilaetogbatidissnssefl abonee. ridubuileraliiytaf ontpat regfsethatrase full and in2ige awsenbl y
in a loading position. Fig. 6 is an enlarged view taken along line 6-6 in
Fig. 1 of doadihgpogtiassaitd igmoled fom thedpihéle shafyandrephcahwithlaplgelitysifde
view of the cutting assenbly. Before one enbodi nent of the invention is

expl ai ned i gnglotoatput rdels withdu® iflGrdRingTEEIA4IA8 SpéraBbn bhe oM Bhih IR shift ot

limted in its application to the details of construction W 02/099726

PCT/ USOI%)( 18027 Other features and advantages of the invention will become apparent to those
skilled in the art upon review of the following detailed description, claims, and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side elevation view of a taper machine and a multiple output reel module
embodying the present invention.
15 Fig. 2 is a section view taken along line 2-2 in Fig, 1.
Fig. 3 is an exploded section view of a spindle assembly.
Fig. 4 is an enlarged side view of a portion of the module with a tape insertion
assembly in a retracted position.
Fig. 5 is an enlarged side view of the portion of the module with the tape insertion
20  assembly in a loading position.
Fig. 6 is an enlarged view taken along line 6-6 in Fig. 1 of a cutting assembly of
the module. /
Fig. 7 is an enlarged side view of the cutting assembly.

Before one embodiment of the invention is explained in detail, it is to be

25  understood that the invention is not limited in its application to the details of construction



-3 and the arrangenents of the conponents set forth in the foll ow ng
description or illustrated in the drawings. The invention is capabl e of
ot her emwaoiooled736 and of being practiced or being carri e®CoISO2/BOYASr i OUS
ways. Also, it is understood that the phrgseology and term nol ogy used
herein is for the purpose of descrrptron ind shoul d not be regarded as 5

limting. Th se of "includi ng" and ndvrrat ns her

nerei n s RS SR EREB AL CRhrunEcpeh ByHE uRbind B BRL NS S
thereof as well as additional itenms. The use of "consisting of' and

vari at i ons fbe &gpingsr dibg ipentien itcapeble At etheanabadiments ped of beirgpraptiged or
thereafter. The use of letters to identify elenments of a nethod or process
is sinply Yeoug ¢ageed odtiic atdiaus veayd. iAdsmditis medemstoedthittlie phtasealdgt antdhe

el enents should be 10 performed in a particular order. DETAILED DESCRI PTI ON

The pr esentteimineldigh @BedBdteid 1P YheSRRPENeDf daschipab® hsd sHORRLEIt He rédededtaier
conponents simlar to those disclosed in co pendi ng and comonl y- assi gned

U.S. Patse nthmﬁﬁg' *r‘ﬁehhé)&f *}chu&%é@% %‘éﬁl gﬁ' a&dlb a@ion@ff*iﬁ ﬂeofﬂa% 8hidaft
contents of application ar 15 1in orp rated y re erence erern Fi g.
1 |IIustrates a ta chin clud [ ee LI er

16, a pi CKOZREPIEE Qleﬁﬁ lrs?“?@r cB b Gt e heFE0t 8 e amR G PALIGPRS 1o
into the carrier tape E first |nspect|on device 19, a reel % of cover
tape 24, anﬁl%use@éorﬂalsrsrrgg)e r4ngry agatensdheroaf horem 13wt ioveRaqrmassImlyEsosi t s
t he parts 18 into conpartnents of the carrier tape 16 20 with the

pi ck- and- plitames lintedothereaftem dhehise of letipisde sleatifoeleroente oComsthodior prasessparts 18
with the first inspection device 19. The taper nachine 10 also affixes the
cover tape sthplydfof fientifiedtion@nd i nidanstodhditdtathat the dkaidss sioald beapped i n
the conpartnents. The taper machine 10 then inspects the carrier tape 16,

parts 19, andeR¥en 4 pRAcddr Wabh the second inspection device 25 to ensure
that the parts 18 are properly sealed in the carrier tape 16. The taper 25

machi ne 10 includes a central pﬁﬁ@ﬁ&ﬁﬂﬁ?[ﬂﬁkﬁu& ﬁﬁ@') 28 that controls the

operation of the

The present invention may employ sensors, actuators, dancers, and other
components similar to those disclosed in co-pending and commonly-assigned U.S. Patent
Application No. 09/900,757 filed July 6, 2001. The entire contents of that application are

15  incorporated by reference herein.

Fig. 1 illustrates a taper machine 10 that includes a reel 14 of carrier tape 16, a
pick-and-place head 17 for placing electronic components or parts 18 into the carrier tape
16, a first inspection device 19, a reel 22 of cover tape 24, and a second inspection device
25. The taper machine 10 deposits the parts 18 into compartments of the carrier tape 16

20  with the pick-and-place head 17, and then inspects electronic components or parts 18 with
the first inspection device 19. The taper machine 10 also affixes the cover tape 24 to the
carrier tape 16 such that the parts are trapped in the compartments. The taper machine 10
then inspects the carrier tape 16, parts 18, and cover tape 24 with the second inspection
device 25 to ensure that the parts 18 are properly sealed in the carrier tape 16. The taper

25  machine 10 includes a central processing unit ("CPU") 28 that controls the operation of the



WO 02/ 099726 PCT/ US02/18027 -4 taper machine 10. It should be noted that,
al though a taper nmachine 10 is illustrated, the 1invention nmay be used with
vi rtual | ywerg/opseredi ne that outputs a flexible media (e.g. PCTa$e2/18027 | m
rope, cable, etc.) that is to be wound on&o reels or spools. Fig. 1 also
illustrates a nultiple output reel nodul €°("MROM) 32 enbodying the, 5

r

invention. Wres 36 int onnect th 32.to the U .on, the e
mohi ne. 10 (R TRasBe 10t SRR L e 1 o1 bah e Tebs rerchied Oop Bhisirist BF ¢ ne
MROM 32 and taper machine 10. In alternative constructions, a separate CPU
maybe mountiBYETHON Hea ke useé witkorteglly anyreacking teyemimitcafleahlemedinte £riapag
aboard the taper nmachine 10. Additionally, the MROM 32 nmaybe used with

ot her t ypesdfilof, repgpeableymth) thefsis 1@b¢ wannd oo oeeds o1 dposlsr at ed, and 10 may
receive the flexible nmedia fromeither the right side (as illustrated) or

fromthe left shigel alkdillRgatey & niulfiple ofiipaxiedl BodEe ('AMVROM'SB2tetnbodginkyRedM 32
fromthe left side, the arrangenent of parts would be a substantial mrror

i mage ofs t gbetiAWyirdd 36K Hnb& tﬂ@ﬁ&bMtMB tﬁé@g?g%ﬁgf %& RALUEHORS el v

be incorporated into the taper nmachine 10 rather t a separate,
free-standi ular unit as illuystrated. 1 / j nued reference to
For 1 ot ndbniiRas Bindtlbten oottt Shaior qalt MRGRTH Miead REEE 50| %
shuttle or tape insertion assenbly 44, and a cytoff device or tape cutting
assenbl y 480 TRaltermative congtryciogs. 4 waprats ol may, w«mde%n-ﬁearérﬂée e
into and out of a loading position in a linear direction along a reel
support st randtneavecoprmurriggk wAth the GRIUCAS abaidthe tapermiacking 60 Wdditionslly, drU 28.
In the illustrated enbodi ment, the track 52 20 is positioned in a verti cal

ori ent at i onyIRIOMS2 éiiay Bchesed sathkothet typeg of eapposiathineeld than tiehwe illwstdatd] &td ons
such as a horizontal orientation or an angled orientation and still be

Wit hin fiohe mapictbive BRAIEAOeR]a 18 eﬁﬁ&ﬁﬁé‘ﬁgﬁt&i’&"(ﬁé Aistriedf QeTom iR 1ok he
track 52 may ‘be arcuate or non- linear in other enbodinents. In Fig. 1, the

| over reel SHPRRYe %ﬁﬂﬂg l@éxfb?e }n%diia Qs %era%o lt}%%'aﬁ/l B9 %otnil 8IS 187 gid%,htﬁe

arrangement of parts would be a substantial mirror image of that shown. It should be noted
that the MROM 32 may alternatively be incorporated into the taper machine 10 rather than
being a separate, free-standing, modular unit as illustrated.

15 With continued reference to Fig. 1, the MROM 32 includes upper and lower reel
support assemblies 40, a shuttle or tape insertion assembly 44, and a cutoff device or tape
cutting assembly 48. The upper and lower reel support assemblies 40 are moveable into
and out of a loading position in a linear direction along a reel support structure or track 52,
which is in communication with the CPU 28. In the illustrated embodiment, the track 52

20  is positioned in a vertical orientation, however, the track 52 may be positioned in other
orientations such as a horizontal orientation or an angled orientation and still be within the
spirit and scope of the present invention. Furthermore, the track 52 may be arcuate or non-
linear in other embodiments.

In Fig. 1, the lower reel support assembly 40 is in the loading position and the

25  upper reel support assembly 40 is in an upper non-loading position. After the upper and



25 upper reel support assenbly 40 is in an upper non-I|oadi ng position.
After the upper and WO 02/099726 PCT/ US02/18027 -5 | ower reel support
assenbl i es04Q/09€ downward along the track 52, the | ower PCedlsS02/s8oppor t
assenbly 40 is in a | ower non-I oadi ng posgtlon (illustrated in phantom and
the wupper reel support assenbly 40 is in'the Ioad| ng position. The reels

d h I nbl 40
0o) 1 on 1t QOHE" RELAIBOAE TR ¢ @P{Q?fggavsvﬂ%%%él EBey ST IR oaat ng

position. Wth reference to Fig t he upper and | ower reel su E@rt
assenbl i es WPPeit asseRbs4Gistin a|lq>\yer§1%lpéémg PPravQr GHestragng) 1 phaEOR) Py
di scussed in detail. The reel support assenbly 40 includes a spindle shaft

58 and an auppputeel sipporsasivarbly 40@l1s6R theloadihg posipdémglhe sebstsuppateddythe h t he
spindl e shaft 58 and slidable therealong. More specifically, the 10 spindle

shaft 58 hagpat aldlasier fREsPPoABRIMiSRE U0 aredd pbiitibn egaRasedwith birgientabe S| ot
65 in the pusher rod 62 such that the pusher rod 62 is rotatably coupl ed

to and g i dﬁ@\lvﬁelwhgpafeqﬁg&cfoadlhgpg,g]ﬁoépi ndl e shaft 58. The spindle shaft 58
‘al so includes an aperture 67 an cantil evered portion that extends avvay

The 1 ool & 70 ar o Ty SraPe Lt Pk RS RE b dnd it WP PR 5 1o

to causethereel 70torot te with the i.ndl e t 8 but to ermt
the reels 7% fan@kyofeml%ﬂm Faly ope ml%ﬁgdeﬁesg I sP%ﬁrteele@PP e end
of the pusher rod 62 abuts the innernost reel 70. The ot her end of the

pusher rod BserblyH0dedudesypaipanddoshafihs andan ostnupeael pashserds) 62 indelggooping

includes a transition rod 74 connected to the spindle shaft 58 and
sel ect i vel yrelacionshibivithtthesphdlo shafiliadd didable itltesealanh. Motawpletifiesllygithe 20
el ongat ed menber 75 that inserts into the aperture 67 in the spindle shaft

58. Theoel apgrfl@chaREIRIRE af Raf ¥ iIcdRenaS YRRRIG4 that e'fngéi‘%és raﬁfiﬁtleﬁiapélotr inffle When

| oaded vvlth full reels 70. The transition rod 74 so i ncludes an external

spline 76 t}ﬂ@ er P89 Suc tﬂ%g{l % cfd(%ls r%ta‘%aﬁiél ctolﬁ 1 % Q&{l}?l#fa@%‘é&nﬂ??esﬁ&t

cause the transition I'O Ies

to the spindle shaft 58. The spindle shaft 58 also includes an aperture 67 and a
cantilevered portion that extends away from a support wall 66 and that supports a plurality
of output reels 70. The reels 70 are keyed or splined 78 (Figs. 2-5) to the spindle shaft 58
15  to cause the reels 70 to rotate with the spindle shaft 58, but to permit the reels 70 to slide
longitudinally along the spindle shaft 58. One end of the pusher rod 62 abuts the
innermost reel 70. The other end of the pusher rod 62 includes a yoke 82.
The reel support assembly 40 also includes a transition rod 74 connected to the
spindle shaft 58 and selectively removable therefrom. The transition rod 74 includes an
20  elongated member 75 that inserts into the aperture 67 in the spindle shaft 58. The
elongated member 75 provides support to the transition rod 74 when loaded with full reels
70. The transition rod 74 also includes an external spline 76 that engages an internal slot
77 of the spindie shaft 58 to cause the transition rod 74 to rotate with the spindle shaft 58,

but to permit the transition rod 74 to slide longitudinally along the spindle shaft 58.



but to permt the transition rod 74 to slide longitudinally along the

spi ndl e shaft 58. WO 02/099726 PCT/US02/ 18027 -6 As illustrated in Fig. 2,
t he reel wopposd2@ssenbly 40 al so includes a first beari n@C8soami2a second
bearing 90. The first bearing 86 is press_fit into the support wall 66 of
the MROM 32, and supports the spindle sR&F t 58, the pusher rod 62, and a

finger assenbly 94. for rotatign with respect the wall 66. .The seco
beartng 00 suppot isftatel i Pig 2rg el sisprfeseony 10 8isd Shahudi a et 56
cantil evered portion. The reel support assenbly 40 further includes a pair
of col | ars @ &3e§endabearing P The ﬁtrﬂ%e@mgﬁﬁ i pegsh it 1@ thg support wiall 62 bfice,

pi ns, and abut the inner and outer faces of the second bearing 90 such

t hat the spMROM XRhaid supPortistoe spimtdlesshbf 58 the ahisher nwl/62, land gifingeli assdnhbyly O t h
continued reference to Fig. 2, the reel support assenbly 40 also includes a

10 stepper for ragtiotowith edspsarti® thelwadl 66)athd &cmﬁﬁ%DO sBppodRkY éndufake 106
and has an output shaft 110 that is generally in-Tine with the spindle

shaft 5§ afk%_iﬁdjrﬁéeha% Eﬁé‘thfe%aﬁtﬂéverf‘d;f)d}%& $hétdel é%g%%?seﬁ[eblf‘!riﬁ Fg%e?%?k' ash

coupling 1 ree upport assenb 40 rotates der t ce of

the reel notor .102. .The reel ort..a v 40 er,i pcl udes a .bridge
support 122" B Cer o coHE® LSRR T BT indd bt o Shoh ARG e o
oy o 0 e S St et oo BB e ooy
the pair of bearings 118, a stepper or servo pusher notor 130 coupled to
one end of qahaot substatially m@vd kegttedinallise t he threaded rod 126 to rotate in
a selected direction, and a block 134 threaded onto the threaded rod 126

and engagi ng t heWzh cpatirudiZefeferich e Pigsheahe reetisupport Bhenibisg He hisairicdided 30
causes the pusher rod 62 to selectively advance or reciprocate along the

spi ndl e gshafidppeBor riPicBl Rblog a2 B3P is RourR&PBRSRppdiP plahe] (B ASHas _Hi@bﬁ’téutl?’o
rotating the rod 62. Mowvenent of the pusher rod %2 Po the left in ig. 2

pushes the §&R130 ikt iPednBfuty3hind Wi §Raib UER 5Qafd 1hdFis BoGf1 1 SP! Ndl €

spindle shaft 58 with an anti-backlash coupling 114. The reel support assembly 40 rotates
under the influence of the reel motor 102.
The reel support assembly 40 further includes a bridge support 122 mounted to the
15  support wall 66 and an advancing mechanism 124. The advancing mechanism 124
includes a pair of bearings 118 supported by the bridge support 122, a threaded rod or
worm gear 126 supported by the pair of bearings 118, a stepper or servo pusher motor 130
coupled to one end of the threaded rod 126 to cause the threaded rod 126 to rotate in a
selected direction, and a block 134 threaded onto the threaded rod 126 and engaging the
20  yoke 82 of the pusher rod 62. The pusher motor 130 causes the pusher rod 62 to
selectively advance or reciprocate along the spindle shaft 58 in both directions in response
to the pusher motor 130 rotating the rod 62. Movement of the pusher rod 62 to the left in
Fig. 2 pushes the reels 70 to the left and causes them to slide along the spindle shaft 58 and

onto the transition rod 74.



onto the transition rod 74. WO 02/099726 PCT/US02/18027 -7 Wth reference
to Figs. 1 and 2, each output reel 70 includes a hub 138 onto which the
carrier twpea®7ee wound, and flanges 142 nounted at eachPemdsot/1goke hub
138 and defining openings or wi ndows 146. Although there are a plurality
of output reels 70 on the spindle shaft =58, only one of the reels 70 is
aligned with a | gading plane_150 (which_is 5 perpendicular, to the page in
Fig. 2) at a ti ntithygisrencaéo Eigsnlongd % gagh ousputireel |78 dacdndsgia b 18gomip whishs
70, the outernost reel 70 will be aligned with the | oading plane 150 (as

i |1 ustr at edhé parFiegtap2 )l 6 isTweurtylond 88ngsk 1#hmovutedat eacheind of theHwb 138 aadi gned
with the | oading plane 150 can receive the carrier tape 16 fromthe taper

machi ne 10. definidy dpehiize Be @iddowsi196. Althodgh bt e a phralitd o€ olipaetetis 0 on the
assenbly 44 includes an 10 actuator 154 (e.g., double-acting pneunatic or

hydraul i c Csﬁ[f)kﬂdi'gﬁ{aft' 98, 6K doklofeid REISF0 i di {Wt'ﬂta)loécﬁr%?laﬁls h 6@ (aasierdl y 155

for noving the tape insertion assenbly 44 between a racted position

(illustrated i ig. .4 i SitA i t | ig.:.0). The
S de- adocntry gl o bgdhSe FLERS 8R0S VhBDu syl G384 Dafli)
comuni cation with ource of ¢ ressed.air Qr raulic fluy d (not
Shown) i n TR Tbithe RHEWRPH tre] Hbudt Bealisgiepath tg%?qaﬁ@gaﬁ%neaﬁéﬁas
therefore, will not be discussed further herein. The tape insertion

assenbl y 44llastesed indligds Tha hab d38 68ths wppot resh7bihat selighediwith dredptding 155, a
reel spreader 162 coupled to the arm 158, and a pi ncher or pincher

assenbl y 1Gfanelltd daaeteeiyr thadatiedage 16 Sropoihe tipenadciiheder to the reels 70
than the pincher 166 and is wi der than the spaci ng between the reel flanges

142. Therefore, Wi bfeaa6% Bt 10U, hilwes, teSlapd hstioARSRmMIY 14 idRidedsh | 0adi ng
{) I h

pl ane 150 bow outwardly when the tape insertion assenbly 44 is in the

|20 080 PRS00 SRR RAS PR SRR L e 1 s
A RN 1 A T T R X
a retracted position (illustrated in Fig. 4) and a loading position (illustrated in Fig. 5). The
slide assembly 155 is supported in a track 156. The actuator 154 is in communication with
a source of compressed air or hydraulic fluid (not shown) in a manner well known to those
15  skilled in the art and, therefore, will not be discussed further herein. The tape insertion
assembly 44 also includes an arm 158 supported by the slide assembly 155, a reel spreader
162 coupled to the arm 158, and a pincher or pincher assembly 166. The reel spreader 162
is positioned closer to the reels 70 than the pincher 166 ar‘ld is wider than the spacing
between the reel flanges 142. Therefore, the flanges 142 of the reel 70 aligned with the
20  loading plane 150 bow outwardly when the tape insertion assembly 44 is in the loading
position and the reel spreader 162 is inserted between the flanges 142. The flanges 142 are
sufficiently outwardly bowed to facilitate insertion of the pincher 166 between the flanges
142 when the tape insertion assembly 44 is in the loading position. The pincher 166

includes a collar 170 through which the carrier tape 16 extends and a pneumatically-



includes a collar 170 through which the carrier tape 16 extends and a
pneumati cal |y WD 02/099726 PCT/ US02/ 18027 -8 actuated or

hydr aul i cablogioggoramat ed tab 174 nounted to the collar 170. PCRaASOAIBILI74 can
clanp onto the end of the carrier tape 16, extending out of the taper
machine 10. Wth reference to Figs. 1, 2;°°4, and 5, the finger assenbly 94

i ncl udes a base .17 t hat .surro S ortion. of th r.od and

i ncl udes atacﬁ\ﬁggtorgﬂgrai‘lﬁ?%fyﬁ%ﬂmag%ﬁa]ﬁ37‘?3’(9‘]“?8&‘?1&7{6 < ﬁ@ﬁﬁ@ge@*ﬁ% !2‘?% sl ot
181 in the pusher rod 62 such that the pusher rod 62 is rotatably coupled
to and sli popfprthe endsefdhe carper tfape 16 pejerding eutafithe Gper mpching Hyer
assenbly 94 also includes a tape clanp 182 slidably nounted to the base
178, a biasing Wphirefgreb86tdirigsilng, 4,laed 6| thepfingslassemblyP4tihadudemsebasq 878
(downwardly as illustrated in Fig. 2), and a clanp lift cylinder 190

nmount ed t o thiigusb@Rirdpoteidd oibie Biféh%r tddf62, end inetieles 496ast Ons Blt@adlisphy/180 ft's
the tape clanp 182 agai nst the biasing force of the biasing spring 186 (as

il lustratedyi t i 146 of
Lhe reers. g ngaRl enl COP LR tEg el RRD Sk B0 he il BNR: oy Soa,

under the inf nce of. the Lasin rin andwi t 16

agai nst thc—foﬁ&g’ yl%%‘l?gerd tf) ﬁlgd Pgiq%%?%g]? E‘%Pecltgo &%Iq}n&%é%s%\?ﬁﬂ?%em%oéa%gﬁg pl ane
150. The reel 70 may. the e rotated tg 10 the tape 16 15 gnto.the reel
70. Wth r@ﬁﬁ@%x84@%§onﬁ1¢3g<?%ftwlann}g% Hﬁ%&ﬁ@ﬁ@teggéﬁﬁw 148, Abissimg
extended position (Figs. 1, 4, 6, and 7) in which the cutting assenbly 48
i s positi osednpé8biasing e ¢lapp 182 yeard iherbage $ éhslopvwprdly@s tlinstrated i Figp,  and
a retracted position (Fig. 5 and phantomin Fig. 6) in which the cutting

assenbl y 48)j smdnotlahplifiesfintdrel S0ansunkgiste theé uppens sealidey Tk lifncylinder 79D reel s
70. The cutting assenbly 48 is connected to an actuator (e.g., a notor, a

pneumatipc ekl lifis e tBpd WVISIAURD Goddt HIIGhYing Rirc&BMIB Biatsﬁ\? spHhg 1 88 (as
assenbly 48 between the ‘extended and retracted positions. The cutting

R TR R
and includes a finger 194 at its distal end. The finger 194, under the influence of the
biasing spring 186, sandwiches the tape 16 against the hub 138 of the reel 70 that is
aligned with the loading plane 150. The reel 70 may then be rotated to load the tape 16

15  onto the reel 70.

With reference to Figs. 1 and 4-7, the cutting assembly 48 has an extended position

(Figs. 1, 4, 6, and 7) in which the cutting assembly 48 is positioned between the tape
insertion assembly 44 and the reels 70, and a retracted position (Fig. 5 and phantom in Fig.
6) in which the cutting assembly 48 is not between the tape insertion assembly 44 and the

20  reels 70. The cutting assembly 48 is connected to an actuator (e.g., a motor, a pneumatic
cylinder, or a hydraulic cylinder) for moving the cutting assembly 48 between the
extended and retracted positions. The cutting assembly 48 is in its extended position when
the tape insertion assembly 44 is in its retracted position and is moved to its retracted

position to allow clearance for the tape insertion assembly 44 to move to its loading

25  position.



position to allow clearance for the tape insertion assenbly 44 to nove to
its loading 25 position. WO 02/099726 PCT/US02/18027 -9 The cutting
assenbl y W mnegd7edles a sl ot 198 t hrough which the carri er PCafpsodBo2passes
when the cutting assenbly 48 is in the extended position, a curved shoe
202, and a cutting el ement 206 noveabl e fromthe retracted position
illustrated to ext.ended ositign. (in.t i rection arrow 210 in Fig.
7) to cut the cgﬂ}e’l célﬁt]qgafée @y\?\”ﬁéﬁ&f‘ﬁe& arsé%th% guglP WS%&EI‘W?HC%%G ?%adi ng
pl ane 150 is full of tape. The cutting elenent is npved between _the

retracted Aesea¥ehendecicyiong tssemblysy iam Beweyiended posriquea gurved sirei 702¢ 2062 o |
hydraulic cylinder, or pneumatic cylinder). As the reel 70 being | oaded
W th carri euttirgpderaénti2§6 maveable Rionhtheweteactaddbasition itlugieatedith@n grighdedat whi ch
the carrier tape 16 exits the cutting assenbly 48 increases (illustrated

i n phant omgogitongin th} diréétoncafaved Hlnde F207) ps auitkesartierlidps Mowhén Bielréd o
with very little friction and no sharp edges to decrease the chance of the

carrier st apgioh&1 RiR% Bedin HlAE 15PRAMAREYpe0 THERUATARAR S mINR HRBREE! | On
of the MROM 32 w Il now be descri bed. Except where indicated, all steps

are control dﬁ %g%‘?‘xﬁeﬁ N4 %Bilgp (ﬁ% p(a)ogﬂjtoﬁé 8@@‘3@&&8{?{%2@ Le%ééigétﬁl': o dilic

actuators e "con rand T ower’ spindle
shafts 58 are first manually.15 | oaded wi enp oyt put reels 70 .(as

1T ust r at e YPROSE oF Prgmatinadideon s 525 10 b?lagigadeﬁé@ﬁu e 3 1
activated. The tape 16 is pinched by the tab 174 of the pincher 166 to
prevent t heveudevittembreoand mpteitene, Sstangle arhiedf the sarrist tapRd p exbsthe THBINGUt t i ng
assenbly 48 noves to the retracted position and the tape insertion

assenbl y 4zssamidg 48 iuredshe(illnsttateddh etamomi it iFon 7).0 Théeurvedislice @0P psotideasrs,

this occurs as the taper machine 10 continues to 20 advanci ng seal ed

carri er ot apgndotVairfhck RethMRBEMiRR . fridih 4Rislo $hia 8§ toldrdabS Bk chandd @ WReN t he
flanges 142 of the reel 70 aligned with the lI'oading plane 150 and bows the

I Lg”?lez . 3g?%‘_‘éﬁk@é’br&&iﬁg%%Hg%@éaﬁeﬁé&? §f blifPafhaddde Pincher 166 between
The operation of the MROM 32 will now be described. Except where indicated,
all steps are controlled by the CPU 28 and are executed using motors or other actuators
under the control of the CPU 28. The upper and lower spindle shafts 58 are first manually
15  loaded with empty output reels 70 (as illustrated in Fig. 3), and the MROM 32 and taper
machine 10 are activated. The tape 16 is pinched by the tab 174 of the pincher 166 to
prevent the tape 16 from falling out or off of the pincher 166. The cutting assembly 48
moves to the retracted position and the tape insertion assembly 44 moves from the
retracted position to the léading position, this occurs as the taper machine 10 continues to
20  advancing sealed carrier tape toward the MROM 32. The reel spreader 162 inserts
between the flanges 142 of the reel 70 aligned with the loading plane 150 and bows the
flanges 142 outwardly to facilitate insertion of the pincher 166 between the flanges 142.

The end of the tape 16 is positioned and held adjacent to the hub 138 of the reel 70 aligned

with the loading plane 150 by the pincher 166.



The end of the tape 16 is positioned and held adjacent to the hub 138 of
the reel 70 aligned wth the |oading plane 150 by the pincher 166. WD

02/ 099726WB@2/HYBOR/ 18027 -10 Then the clanmp lift cyli ndePCITA®02/$8027
deactivated to permt the clanmp 182 of tg% finger assenbly 94 to be biased
downwardly by the biasing spring 186. The“finger 194 engages the end of

the tape 16 and ndw ches .i i nst. the hub 8 of .the reel. 70...The tab
174 is retract ed’fﬁ%&gﬂef ptlkfé%ﬁﬁﬁgléﬁq IBHG §‘§3Wél%‘§/p9mn{@ef ]rgéﬁfa{]&‘? ed,
thereby leaving 5 the tape 16 held against the reel 70 by the finger 194.
When the. prBesss aPEbli4doms biased dawnyRule by iheitine srsiae 1861 Ade SP2ETIOHe | &
no downti ne on the taping machine. This design reduces nmachi ne operation
downt i ne anchgagesrtbasmbofthe tape b pud s¢ndraches etchgaimsuthie hub p28 of theueel GO. Taph")
and t hroughput of the system The cutting assenbly 48 then noves to the

ext ended pogh 179 refrsktéd)@né ﬂ’fertglﬁd’ inbétien 4Ge®BIt 449 @ientretradted] eherdbydughng he
slot 198. It should 10 be noted that an operator may have to manually

posi ti on t fe‘tﬁ? F‘d}gtlgfhelc{@hﬁf)@m 81170 bé'h?e. fné‘%bﬁ" 194 "FRED &1&%@&%_@%&1{&@ wiftin

| oading th ree 0. After th enpty reel “machine cycle iIs

conpleted, the ta . machi-n wi.l ] not ..have 3 ept,.when it is
necescary 5 SbERTH:RREAGe e he ABmiE R s Vb R HRE O T e

| oadi ng position. The taper. chine 10 can continue inspecting parts and 15
deposi ti ng A& HHG opSrafien gegniRe AREIICEERHRS PREAYEY Fasired R uhiterr t ape
24 is applied to the carrier tape 16, and the populated tape is fed into

t he MROM 32houriee “wphl) 281 thegighpuitadshe $ystene dlhe guttiog as@mblinéh thenowayles & thek i s
present in the tape 16 between the MROM 32 and the taper machine 10. A
dancer or odxi@ided podiabn endibe caietitapk il 8 icogtireiet heslidenimohginthealot 898 phighosldpt i C
swi tches may be used to nonitor the slack in the tape 16. The 20 spindle

shaft 39 fidiaREd RESEI T eYatSHimaPHsRab M@dalblposiith the 8RS bt theBapeqd if thd tapat €
in response to operation of the reel notor 102, and the tape 16 is wound

onto the rqﬁgeﬂ?lgnQs\égrhb%{ﬁefolég{ag@%éﬁ?g}]{%@e}%'nati vely, the reel notor 102

may be progranmed to rotate

After the first empty reel machine cycle is completed, the taper machine 10 will not
have to stop except when it is necessary to move the reel support assemblies 40 into and
out of the loading position. The taper machine 10 can continue inspecting parts and

15  depositing the good parts in the carrier tape compartments. The cover tape 24 is applied to
the carrier tape 16, and the populated tape is fed into the MROM 32. The CPU 28
activates the reel motor 102 when enough slack is present in the tape 16 between the
MROM 32 and the taper machine 10. A dancer or other suitable device utilizing either
mechanical or photo-optic switches may be used to monitor the slack in the tape 16. The

20  spindle shaft 58, finger assembly 94, pusher rod 62, and transition rod 74 rotate in
response to operation of the reel motor 102, and the tape 16 is wound onto the reel 70 over
the finger 194. Alternatively, the reel motor 102 may be programmed to rotate at the rate
the tape 16 passes through the taper machine 10, or may be controlled by the CPU 28 to be

coordinated with the output of the taper machine 10.



the tape 16 passes through the taper machine 10, or nmay be controlled by
the CPU 28 to be coordinated with the output of the taper nmachine 10. WO
02/ 099726WB@2/HVBRR/ 18027 -11 Any suitabl e sensor may be ®€FdSOD189e1 er m ne
when the reel 70 is full of the carrier Hape 16. In lieu of a sensor, the
CPU 28 may determine when a reel 70 is f& T by counting the nunber of

carrier tape poc ets t have been f Once th S the
CPU 28 acti vat %ﬁeﬁspﬁnt% eeﬂ?@ GRS he CE%F‘S[JO fuhlgo

by the taper nachlne 5 10. The CPU _t hen actlvates t he act uat or 214 to cut
the tape 162p¢ tth e Heu efie sonser, ehedrlid 28 maygletermancoyvhens gl dhis fullbyicagtinge
done on the fly as the taper nmachine 10 continues its taping process and
as the reelthyoumbepifetrier tdpe poalsdts thatipdvetheemfitled. (Quce thereeHE) s dull, teendPUf t he
tape 16. Once the tape 16 is cut, the cutting el ement 206 returns to the

retracted prsshétivares the¥ay Bui tbadiecustatly bNtheasseceingydisayrded bysReltaper andhitide
tape 16 between the tape insertion 10 assenbly 44 and the reel 70 and still

be withizn t j L t ention
pe wi t hig Orf;ﬁg‘oﬁ?%mth%gctf&%%?ﬁ%@%ﬁtﬁﬂ@r Au8s gﬂttthe kp¥a8 ma{the%ﬁﬁmt;fafentaﬁv

l'ustrated constructi Ol’l The reel notor

102 stops t tation of .th cl | i 90 is
al i gned wi t@%t ﬁg ‘?IFWB&% aélgscélﬁg'lgf%ﬁ eﬁlﬂw}ﬁgg& eagﬁée tgge?rgn i eé?t"é’g‘g]%es ans

enpl oyed to ensure that the cl a gned with the Lift_c

190. Then t'ARINBREIFESS 39038 thertge! 701@11?156%&‘(? atgtolyion i akevn fhe ttlh?@%%g r od
126. The block 134 travels linearly along the threaded rod 126 in response
t o rotati ortapd 16./nce iHrectapie 86 isout, trscutting elemiert 20@rratuss e dlee tekracted pesitéen. r od
62 to nove linearly along the spindle shaft 58. The pusher rod 62 pushes
the out er sy suible caflingissapiibly arg Hehsedixdut theahpe/TH bettveen thk itaperinsettion t h

t he | oadi ng plane 150. The outernost reel 70 is pushed onto the transition

rod 74.10Theskdii1eua 118&tﬂe%eélhﬂ)"ﬁl@%tlﬂ@)ervﬁﬂﬁﬁiﬁfe%gtrftraﬁﬂrkédg@ of ﬁié%fr@seﬁf tape 16
t hat have been wound around it as the reel 70 is nove the left in Fig.

2. The fi nglg(/ert:h%ﬁheg 9 %V@?fz&&% zgfope c{t htnnt%fg{g&ejlﬁgst&ftecf&%st?l?&itonr eel 70,

which is now alig rng pla
The reel motor 102 stops the rotation of the reel 70 when the clamp lift cylinder

190 is aligned with the finger assembly 94. Suitable sensors and gateé may be employed to
ensure that the clamp 182 is aligned with the lift cylinder 190. Then the pusher motor 130
15  is activated to rotate the threaded rod 126. The block 134 travels linearly along the
threaded rod 126 in response to rotation of the threaded rod 126, which in turn causes the
pusher rod 62 to move linearly along the spindle shaft 58. The pusher rod 62 pushes the
outermost reel 70 out of, and the next reel 70 into, alignment with the loading plane 150.
The outermost reel 70 is pushed onto the transition rod 74. The finger 194 is thereby
20  retracted from the layers of tape 16 that have been wound around it as the reel 70 is moved
to the left in Fig. 2. The finger 194 is now positioned over the hub 138 of the next reel 70,
which is now aligned with the loading plane 150.
The clamp lift cylinder 190 is then activated to raise the clamp 182 and finger 194.
As the end of the freshly-cut sealed carrier tape 16 is moveti into position under the finger

25 194, the clamp lift cylinder is de-activated, thereby clamping the carrier tape to the hub of



The clanp lift cylinder 190 is then activated to raise the clanp 182 and
finger 194. As the end of the freshly-cut sealed carrier tape 16 is noved
i nto posiwpDan/ogatder the finger 25 194, the clanp lift cylPChds02/i27
de-activated, thereby clanping the carri 91? tape to the hub of WD 02/ 099726
PCT/ US02/ 18027 -12 the enpty reel under“the finger 194. Once the finger

194 has custody of the tape 16, e tab 4 i | eased a the tape

Fnser i on 2beeareraidst e figer H Gl the pign B4 R isiRgy Bhibesaiils e
the reel notor 102 rotates the reel 70 in time with the rate_ of the taper
machi ne 10 174 prieasedapyl thgdaneringariaen assemblypelFachionisstartine Bestian: Atthe yieee | s
too nmuch slack in the tape 5 16. The tape cutting assenbly 48 then noves
forward i nttome,hike wekinbiowr 02 hataes the rsell 70dn timeegith the riliegd thestaperdnatchidEhld above
process is then repeated, until all output reels 70 on the | ower reel

support assaniltyardiCagieethfit tHe taps nidehingq 0logifgut éfthéregs Roangchldikas thesageen in
Figs. 2 and 3 in phantom Then the | ower support assenbly 40 is noved from

the | oadin Lt t = i il 3
SUppor t "asenals g e s Rly 48 Rk SRS KR BR ok B0 DEscieTRks
| oadi ng posi t'.on6%d he CPU 28. The enpty reels 70 on the upper reel

support asd8 Sy re loaded in a manner substantially identical to the

manner descri bed above for the reels 70 on. the | ower reel support assenbly
40, and the aboll® IPYE RGeS thel%é%ﬁq@}tjdt%ﬂéﬂﬂ“@“%@isj fhe ‘P‘@‘fféﬁ%ed unti |
all the reels 70 on the upper 15 reel support assenbly 40 are full. After
t he | ower rsupporsegspmbly 4Hkare il gndio thglaﬁmfgﬁe pleng h¥0 dsowseemiodligoddnag in
position, the transition rod 74 may be renoved fromthe | ower spindle shaft
58, al ong whihtont. HEhehithé lovese lsappddt asddnablfy dDlis meetd rdl thajoatihgpobiopas rged
and a new set of enpty output reels 70 may be slid onto the | ower spindle

shaft 38 |bwehn-Badgg 'ib@EGiﬁgn Bﬁ@ﬁheHi]&Eeﬁ SBpore AsseMBRAK RYhovRA fonetHeuppér I eel

support assenbly 40 can b one without interrupting the tape w nding

process on ﬁoﬁﬂo&ﬂﬁg f)OSriE&{ totH® Po%ﬁﬁg%%ﬁ?lgg |b¥/ tﬁeOC?ﬂdZS\./ i"ﬁm%’e‘ﬁ'ﬁft? fels 70 on the

upper reel support assembly 40 are loaded in a manner substantially identical to the

manner described above for the réels 70 on the lower reel support assembly 40, and the

above process for loading the empty reels 70 is repeated until all the reels 70 on the upper
15  reel support assembly 40 are full.

After the lower reel support assembly 40 is moved to the lower non-loading
position, the transition rod 74 may be removed from the lower spindle shaft 58, along with
the full reels 70. The full reels 70 may then be packaged and a new set of empty output
reels 70 may be slid onto the lower spindle shaft 58. It should be noted that the reel

20 change-out on the lower reel support assembly 40 can be done without interrupting the
tape winding process on the upper reel support assembly 40 and vice-versa.

After all the reels 70 on the upper reel support assembly 40 are full, the CPU 28
moves the upper reel support assembly 40 from the loading position to the upper non-
loading position and moves the lower reel support assembly 40 from the lower non-

25  loading position to the loading position where the process of loading the empty reels 70



After all the reels 70 on the upper reel support assenbly 40 are full, the
CPU 28 noves the upper reel support assenbly 40 fromthe | oading position
to the upwero2oeni2e | oadi ng position and noves the | ower re@CTASPPORORT

assenbly 40 fromthe | ower non 25 | oadi ng position to the | oading position
where the process of |oading the enpty rce éTs 70 WO 02/099726 PCT/ US02/ 18027

-13 repeats. The .transition 74 .may be removed from.the i ndl.e
Shaft Do, dFRSHF vyt e ieR el 17 i o8 oo Ve GOTR b TRibgiE P 56 s
reels 70 nma gg slid onto the upper spindle shaft 58. The entire process
can be repécht BHl1&8ls s pncaine gettoh smphy Juipytecls R mayherstidiogto tup pper apiisn t o
the taper machi ne process is when the supply of carrier or cover tape 16,
24 5 or parshsft $8. dihasnidugtprogsss mnbemh@t@&@pésﬁech@@ethbbnle’sﬁmthﬁbthere is
vertically into and out of the |oading position. Even when the support
assenbl i es idRrrapormnmad tapepmasidne pidbesstieupacn therapplpodf tariehyr ot fapel €6,12d

out put tape, provided the CPU 28 is programred to take up the slack when

the newsenpyryafi® e SurkQuilce &H%n%@%%)oﬂt bsRRPULHAPRONOVEFichINRInto AR bRfhet aPe
16 is initially manually connected to the 10 pincher 166,” the MROM 32

TR a5 Gk AN Ghiod B ch AR 10 Abodh bt LIRS M 40 RRAIui R, ltlod 4 o

the finger € nee user rventron 1s erefore grea r educed
in the present invention., In an alternatiye pent, the MROM 32 may be
b ovi ded it U B cpmine T At 5 ettt Fa 6T LA RS RE R R Py ack
52. In that case, the MROMwould only be 15 able to load the plurality of
reel s 70 subpdeekewhesy themewsinpyy scodyifiheretn plgsenbl y 40, and the reels 70
woul d have to be manual ly changed out when all of the reels 22 on the
support assenbllyshtildbendtad thatfontathe.tagen Gain imitibley matually connstedutotthon of

the MROM 32, the finger assenbly 94 may be elimnated and replaced with an

adhesi e t afechet $6¥ ARENMRIAW Xmaihthidstusiod P B theWsdd Wat aAQinidsith Sinef fie end
of the carrier tape is positioned adjacent the reel hub, the adhesive tape

tab 174 or the finger 194. The need for user intervention is therefore greatly reduced in the
present invention.

In an alternative embodiment, the MROM 32 may be provided with only one reel
support assembly 40, and not include the track 52. In that case, the MROM would only be

15  able to load the plurality of reels 70 supported by the single support assembly 40, and the
reels 70 would have to be manually changed out when all of the reels 22 on the support
assembly 40 are full of tape.

In an alternative construction of the MROM 32, the finger assembly 94 may be
eliminated and replaced with an adhesive tape dispenser module. In this construction,

20  when the free end of the carrier tape is positioned adjacent the reel hub, the adhesive tape
dispenser bridges a length of adhesive tape across the end of the carrier tape and a portion
of the hub. The end of the carrier tape is thereby secured to the reel hub so that the carrier
tape may be wound onto the reel. The adhesive tape dispenser may also be used to secure

the tail end of the sealed carrier tape to the top of the previously-wound layer of carrier



di spenser bridges a |l ength of adhesive tape across the end of the carrier
tape and a portion of the hub. The end of the carrier tape is thereby
secur ed twotoke9a7eel hub so that the carrier tape may be wROTNABODIRR7 t he
reel. The adhesive tape di spenser may al ﬁg be used to secure the tail end
of the sealed carrier tape to the top of "‘the previously-wound | ayer of

carrier WD 02/0997 PCT/ US02/ 18027 -14 on t full reel, . whether the
T hoer assdfit 9 4 100 e, s gy st mb BRGS0 e Ik R oisha B e
carrier tape 16. Although particular constructions of the present invention
have been SPBRisNd9f theragasritansdlo. ot her alternative constructions will be
apparent to those skilled in the art and are 5 within the intended scope
of the present iAlkeoughgarticar 0gisOASTRG FPOW WSERL I¥eRtion hayvg-be@l shiomsrand. An
apparatus for packaging flexible nmedia onto a plurality of output reels, 5
t he appar atdescrivedpsthsi dlgmaaive ebmstiyici@isuaillde dopirehitadhaig skitled f thehe amdtaput
reels with nedia while the reel is in a |loading position; and a reel
support sst ryigliH iR ffndbd Et%@éBYtHE‘bYés@ﬂtiﬁvérﬂi'oh. reel out of the |oading
position and novi ng another of the plurality of output reels into the

| oadi ng position. 10 2. The apparatus as clainmed in claim1, wherein the
flexible nmedia is carrier tape. 3. The apparatus as clainmed in claiml1,
further conprising an insertion 15 assenbly for automatically inserting

nmedi a adjacent to the reel in the |loading position. 4. The apparatus as
claimed in claim3, wherein the insertion assenbly



i ncludes a pincher for pinching the flexible nmedia. 20 5. The apparatus as
claimed in claim3, further conprising a cutoff device for cutting the

fl exi bl e wodzastken one of the plurality of output reels @&Cirgrsezi1set h t he

| oadi ng plane is |oaded with flexible nedi,a, and wherein the insertion
assenbly has a 1oading position in which“the insertion assenbly is |oading
the flexible nmedia onto one of the plurality of output reels and a
retracted position in which the insertion assenbly is not 25 | oading the
flexible nmedia onto one of the plurality of output reels, the cutoff device
being retractable wHelBi®¥e i nsertion assenbly is noving between the

| oadi ng position and the retracted position. 6. The apparatus as clai ned
in claim3, wherein the insertion assenbly is 30 novabl e between an

ext ended positioh in Abbppardthefor padtacingflexdsde meldia qnis & plualsy bfieutphl rexdspl e
medi a adjacgnt the output .reel in the | oading position and a retracted
position i rihe aPRAEHUS FRIPTERE t i on assenbly is noved away from the out put

reel's. WO 02/099726 Pﬁ%ﬁ@%&t@?@éﬁd&%c]m offtfe &gﬁg{@m%@ﬁnw@wﬁétﬂéﬁ

claim6, wherein the 1Tty o reels | ude flanges and the
i nsertion asslashl yloadingpdsision; gmdncher for pinching the flexible nmedia and

a spreader that spreads the flanges n the inserti ) iS..in the
ext ended position to q:15:8‘(s!uippooﬁtéﬁ@%@gﬁgﬁ%a{]ﬁgo&%%lgﬁprﬁglfwggﬁhiéﬂgaq@%nges_
5 8. The appafirh4fddfovit@iddatbr bpihe! ikt of Vg1 the Rladfishieftion.
structure ‘includes a track to facilitate the |linear novenent of the out put

reels. 1. The apparatus as claimed in claim1, further conprising a finger

Co ane of ihe pitr al (3 oot SRR AEREL SR Dot R e Bl

claim1l, fuspder conprising a cutoff device for

3. The apparatus as claimed in claim 1, further comprising an insertion

15  assembly for automatically inserting media adjacent to the reel in the loading position.

4. The apparatus as claimed in claim 3, wherein the insertion assembly

includes a pincher for pinching the flexible media.

20 5. The apparatus as claimed in claim 3, further comprising a cutoff device for
cutting the flexible media when one of the plurality of output reels aligned with the
loading plane is loaded with flexible media, and wherein the insertion assembly has a
loading position in which the insertion assembly is loading the flexible media onto one of
the plurality of output reels and a retracted position in which the insertion assembly is not

25  loading the flexible media onto one of the plurality of output reels, the cutoff device being
retractable when the insertion assembly is moving between the loading position and the

retracted position.

6. The apparatus as claimed in claim 3, wherein the insertion assembly is
30 movable between an extended position in which the insertion assembly positions the
flexible media adjacent the output reel in the loading position and a retracted position in

which the insertion assembly is moved away from the output reels.



cutting the flexible nmedia when the output reel aligned with the | oading
position is loaded 15 with flexible nedia. 11. The apparatus as clained in
claim 11, woroelheg2e€onpri sing: first and second spindl es, each/tsappoeti ng
sone of the plurality of reels, the spindles novable into and out of the

| oadi ng position; and 20 a pusher assenbl'y pushing the reels on the spindle

haft in the | oadi ition into. and qut of alij i.th.a | oadi
Slane to permit Lequent HPARRAnTATEL fhaem b whgRi REP iy dr SrtpRiErE”
| oadi ng posinkings flaN¥es AA4 QRIALE i BCAL:ERRE/ iA08% a pindhet for pcIARPRE Fekibld OF

packagi ng flexi ble nmedia, the aREaratus conprising: a first spindle shaft
adapt ed t o megipend agprchdestthasispreads thy flangesithsntthe msersion aprembiy isdn thel ural ity

of output reels, and .t.he first spindl.e shaf.t -being rot.atable together; a
second spi resapntiafic bl d BB bR haseR i et "out put reel s,
5 the second plurality of output reels and the second spindle shaft being
rotatable together; a reel support structure connected to the first and

second spindl e shaf t sTigrppapsiisaasiclaimed foclaim hevherggitherre! sSwer §lragined| e
shafts int . j . it ian: i i assenbly for

i nserting ﬁﬁgﬁgﬁﬁﬁﬁﬁedPga% Jg@@%Pﬂgﬁg&%ﬁﬁﬁﬁﬁéggépaﬁp %@ﬂis aligned with a
| oadi ng plane and that is supported by the spindle in the |oading 10
position; and a reel moving nechaann1en8§%§?b e wth the output ree on

the spindle shalt inlReRPPREAY5SI3Hsd PefeAOmSIs g AFFEDRY
oper ablg t Ut nut . rnees i Iferﬂje - Ak %\ﬁ'lra
I gadi ngﬁ)pl gfgg?é{%gf@@ aéhé“%gd%@é‘?%%dgg??é al rrxg%\E In%fdaatjgio%@g,fﬁe er igtly}]d}\tehe

fl exi bl e neditputireelsarrier tape. 14. The apparatus as claimed in claim12,
wherein the reel support structure is a

10.  The apparatus as claimed in claim 1, further comprising a cutoff device for
cutting the flexible media when the output reel aligned with the loading position is loaded

15  with flexible media.

11.  The apparatus as claimed in claim 1, further comprising:
first and second spindles, each supporting some of the plurality of reels, the
spindles movable into and out of the loading position; and
20 a pusher assembly pushing the reels on the spindle shaft in the loading position into
and out of alignment with a loading plane to permit sequential loading of the reels on the

spindle in the loading position.



track along which the first and second spindle shafts can nove linearly. 20
15. The apparatus as clainmed in claim 12, wherein the insertion assenbly

i ncl udes wopRigdtes for pinching the flexible nedia. 16. TRETASPALIMALUS as
claimed in claim112, wherein the inserti ollr)7 assenbly has 25 an extended
position in which the insertion assenbly™i’'S | oading the flexible nmedia onto

the output reel. in the |oadjn | ape.an retracted position in.which the
| neer L1 on assenbly | AR IRP R R PR e HE S QIRS5Eos
PCT/US02/ 18027 - 18 14 first Eﬁinéﬁ%ﬁﬁ@h&kﬁat@ﬁto%h@d??ﬁﬁté@ pRirditF ol ButpWi@ER) the t he
first and second pluralities of outg_put reel's include flanges and wherein

t he i nserti Brst plsadtip pfoutpet rgels sndithedirsichmdls dafipemghpintpbihogethesi bl e nedi a
and a spreader that spreads t.he f S en the insertion..assenbly i.s in
the extended post ti ontreora eh e spAP AEHiHIS Tubrtice sARER bhoHP RERHB ocie
f1 anges.5 18the Focondphahkdyus odfpuetedisipd thdseebii §piddle shaff by ratRMIE kSbeft@r;a
finger assenbly for selectively clanping a Ieadin% edge of the flexible

media to one of the f#Fesl synpartaipetirefonneniegiorthe Seft sndpecond spindleisbalseangnd
pl urality Oépe%{ﬁ@tbtmﬁ%eih% 'ﬁr#oan&%ecom?: ﬁﬁ%%%yﬁlt@%l(félﬁloggq ddih RltfBnl12:
ee mec }(): udes a pusher ro t%a

wherein the' ¥ novi ng anism 1 n S engageabl e
with at | east one of #ihmséiiosbssphbiador ingeningdleikiblé medreldcert thneutpit reéle

second plurality of output reels. 15 20. The apparatus as_clajnmed . in claim
19, wher ei nt Wéah@éqd\ﬁmaﬁfgadr@dﬂ%}m%thatmwegeﬁaygwamsﬂm% AdBES M f or
advancifg t}g&ﬁmﬁsgg rod against at |least one of the first plurality of
output reels or a east one of the second plurality of output reels. 21.
The apparatus as cl ai aestl moviiganenh2@ismwingagsiabletvni¢h the watput reglsmmcthe spindibe

shaft in the loading position, the reel moving mechanism operabie to move the output reels

into and out of alignment with the loading plane.

15 13.  The apparatus as claimed in claim 12, wherein the flexible media is carrier

tape.

14.  The apparatus as claimed in claim 12, wherein the reel support structure is a
track along which the first and second spindle shafts can move linearly.
20
15.  The apparatus as claimed in claim 12, wherein the insertion assembly

includes a pincher for pinching the flexible media.

16.  The apparatus as claimed in claim 12, wherein the insertion assembly has
25  an extended position in which the insertion assembly is loading the flexible media onto the
output reel in the loading plane and a retracted position in which the insertion assembly is

moved away from the output reels.



20 includes a notor operably interconnected with a threaded shaft and a

col l ar novable along the threaded shaft in response to rotation of the

t hr eaded wbakitsge t he notor. 22. The apparatus as cl ai ned PCa/usbhzismn12,
further conprising a cutoff device for igtti ng the flexible nmedia when the
reel that is aligned with the |oading plafe is | oaded 25 with flexible

nedi a. 23. The aragtus as clained in. clali éz, V\/nereitn the insertion
assembly has aﬂl_ ext entfel PRGEISES G Wﬁl?:lﬁm &hefg%ﬂ)ﬁ gt 35’§§8‘Fﬂ5’| is
| oadi ng theplﬁﬂaﬁﬁé@i"ou@ﬁvﬁ!r@elsoi%ﬂd& ﬁ@nge@!dh@%efe%?ihe'iﬁbeéth%&sﬁ@ﬁ%l?%dl’&cﬁz@% and a

retracted position in ich the insertion assenbly i noved away from

t he out put piedies forpinching the flexible wedip andhe spreaden thad readsdhe Sangervdign éhe
novi ng the .insertiaon senb into the. extend osition.. WD 02/ 099726
T Usoz/ 1o A8 K ok Ph kSRR R R e e Pl bR
appar at s chefengsng: a spindl e shaft adapted to support a plurality of

output reels, the plurality of output reels and the spindle shaft being
rotatable together; a rotary actuator for rotating the spindle shaft and

for thereby | oadigng t i.hle. i t f. the. real |

out put reels tha 8'i S @ﬁ%ﬁ%&%a?ﬁﬁéﬁ%g%lﬁg‘ %’g‘%@?e? ‘& ”%118% géﬁ g%%/élsér}\ltlgbly
mechani sm ebgsdedibtly cdmping b ldadagtedgaef e flekblpmedaltd bie of the dindt pliralitgelfs on
the spindle shaft for novi hg one qutput reel out of alignnent with the

| oadi ng pl af’r\‘@"éﬁ??lsa?fdﬂ‘?é’rfﬂ%ﬁﬁeﬁ‘ﬂﬂdHlé@ﬁtﬂ’ft%“%}tir%nt with the | oading

pl ane. 130 25. The apparatus as clained in claim24, wherein the flexible
nmedia is carrier tape. 26. The apparatus as clainmed in claim24, further
conprising an i ndert ibhe apparatsse philined mrclaot Rywthecsh the reel seovingmpechedism

. h | . it1on. .
adj acent (%nélugesraepeushérnroh t&'leat Esoe%%hgnegabﬁoviiltﬁ éttqgast one of the first plurality of output

reels or one of the second plurality of output reels.

15 20.  The apparatus as claimed in claim 19, wherein the reel moving mechanism
includes an advancing mechanism for advancing the pusher rod against at least one of the

first plurality of output reels or at least one of the second plurality of output reels.

21.  The apparatus as claimed in claim 20, wherein the advancing mechanism
20  includes a motor operably interconnected with a threaded shaft and a collar movable along

the threaded shaft in response to rotation of the threaded shaft by the motor.

22.  The apparatus as claimed in claim 12, further comprising a cutoff device for
cutting the flexible media when the reel that is aligned with the loading plane is loaded
25  with flexible media.

23. The apparatus as claimed in claim 22, wherein the insertion assembly has
an extended position in which the insertion assembly is loading the flexible media onto the
output reel in the loading plane and a retracted position in which the insertion assembly is

30 moved away from the output reels, the cutoff device being retractable to accommodate

moving the insertion assembly into the extended position.



27. The apparatus as clained in claim26, wherein the insertion assenbly

i ncl udes a pincher for pinching the flexible nedia. 20 28. The apparatus as
cl ai mred iwooRadITe@6, wherein the insertion assenbly has a&oTasvrmsied
position in which the insertion assenbly positions the flexible nedia
adjacent the reel in the |oading plane dﬁd a retracted position in which
the insertion assenbly is retracted with respect to the reels. 25 29. The

apparatus as cl attved R 2Rpattht 8 pacineing Hexitle medips Hieiappargiussomptisngeel s
include flanges, and a{ﬁ%ndl@%ff éd%ateﬁ?é Io§/lt d a;flﬁxlaﬂﬂﬁ% d}&?ﬂ%%&é’f@,&hé Iﬂﬁréxﬁi'r@ﬁ;t”g

the flexible nedia, I nsertion asse SO I'n a spreade
spr eads t heoutpumepdsarndothe mpintile shafhbeipp nathiablettogaterance bet ween the fl anges.

30 30. Th | ai med i | ai m 24,  f h i Sj i
assembly fof el cot iVRIYY SPARGY Y releleatie sy nalipsBand RS MrERT BRamedht o 1 o
the out gut gl taldiio bASSHAB PR of WAHAZOEBG: RIGHUSAR 18057z p1ctd. 31

The apparatus as clained in claim?24; wherein the reel” noving nechani sm
i ncl udes a gmdsher rod that abuts at |east one of the plurality of the

output reels. 32. The apparatus as clained in cl.aim31, wh in the reel
moving mechani sm 5 1 HEPUARE gL Ry aren Sl onk R n el
pusher rod @gaitRedls OMthetpindReshft Yoahblitg ofé o@phiPtet] iR oF 8ligAnd@wethane of the
reels out of alignment wth the | oading plane and to nove another of the

reel s i nt o leadigmplene and awthasouipphtichiptprlignmengyiththeloagiwamdangs as cl ai ned
in claiym 24, further conprising a cutoff device for 10 cutting the
fl exi bl'e media when the reels aligned with the |oading plane is |oaded with

flexible nmedia. 2%4. Tie Hppanrtayslaagedinadlaac24, Wwiekeh he3Bexibib @lediais cheier
insertion assenbly has an extended position in which the insertion
assenbly i §¥%adi ng the flexible media onto

26.  The apparatus as claimed in claim 24, further comprising an insertion

15  assembly for automatically inserting media adjacent to the reel in the loading position.

27.  The apparatus as claimed in claim 26, wherein the insertion assembly

includes a pincher for pinching the flexible media.

20 28.  The apparatus as claimed in claim 26, wherein the insertion assembly has
an extended position in which the insertion assembly positions the flexible media adjacent
the reel in the loading plane and a retracted position in which the insertion assembly is

retracted with respect to the reels.

25 29.  The apparatus as claimed in claim 28, wherein the plurality of output reels
include flanges, and the insertion assembly includes a pincher for pinching the flexible
media, the insertion assembly also including a spreader that spreads the flanges to enable

the pincher to advance between the flanges.

30 30. The apparatus as claimed in claim 24, further comprising a finger assembly
for selectively clamping a leading edge of the flexible media to the output reel in the

loading plane.



15 one of the plurality of output reels and a retracted position in which
the insertion assenbly is not |oading the flexible nmedia onto one of the
pl ural it ywofozoet7put reels, the cutoff device being retraecahise2iasv2perm t
the insertion assenbly to nove to the extended position. 35. The appar atus
as claimed in claim24, wherein the spi ndl shaft is a first 20 spi ndl e

shaft, the apparatus further conpri,sing a second spindle shaft adagt ed to
support a secortl-pl uFlg Fpgragys aselaimed inglpian Ahgvhereipitheiicgl maving gneshamsm) v
for moving ; j i i I en all
reels suppolﬁ?%gééo%ﬁsﬁgpﬁoi’asgfﬁ a's?%ﬂ.g?i‘gfeé&;b g? %t@j&ﬂ?ﬁ?&%&ﬂ@%ﬁt@hﬂ%ﬁ%ﬁ?a and for
nmovi ng the second spindle shaft into the | oading position. 25 36. The
apparatus as clajJred in claim35, wherein the spindle novjng . assepnbl,

hol udes a ©i neaiZt r abke FRERSRASIATRA 1 £ 3 LPSoR SAFeEPRYPE RARAPEE nt o
and out s fintiiged RAUNAIREHEAA FIGAVkndIO: DRURPRAPLRIT LI BRRL cy - 21
37. A nethod of packaging flexible nedia, the nmethod conprising: supporting
first and sEcotmt sedpiotmowsdrs oftheretisout ofglignuiest with thd loadingglanpesd ta on;

ting third and fourth out put | d spindle i first
non: 51 oadruts BELRt ot i i RiuhaRedpe FudFERTEN" ['oadi ng pl ane and

| oading flexible nmedia onto the first output reel; noving the first output
reel along the first spindle and out of alignment with the |oading plane
when the first olf put Theanparasus assirsurehitt ¢lainy &4ifarteerroaipaisimgd awnif Agyiehior
second ut put.. i i It I t, W th t.he

" oadi ng 0ol Nl AR o e RBALTAR 1 Badthy ARBE Rl

nmovi ng t he fléxilsdée nsdiandl e in a linear direction fromthe | oading position to
a second non-|oading position after the second output real is |oaded with
flexible media; noving the third and fourth output reels fromthe first

non-1oadi ng posif4 on ppe apparatus as claimed in claim 33, wherein the insertion assembly has
an extended position in which the insertion assembly is loading the flexible media onto
15  one of the plurality of output reels and a retracted position in which the insertion assembly
is not loading the flexible media onto one of the plurality of output reels, the cutoff device

being retractable to permit the insertion assembly to move to the extended position.

35.  The apparatus as claimed in claim 24, wherein the spindle shaft is a first
20  spindle shaft, the apparatus further comprising a second spindle shaft adapted to support a
second plurality of output reels and a spindle moving assembly for moving the first spindle
shaft out of a loading position when all reels supported on the first spindle shaft are loaded

with media and for moving the second spindle shaft into the loading position.

25 36.  The apparatus as claimed in claim 35, wherein the spindle moving
assembly includes a linear track for moving the first and second spindle shafts into and out

of the loading position linearly.



to the loading position; 15 aligning the third output reel with the |oading

pl ane; loading flexible nedia onto the third output reel; and noving the

third outwoto2newbke al ong the second spindl e and out of ali gomarsv2/18e1 h t he

| oadi ng pl ane when the third output reel ég | oaded with flexible nedia and

moving the fourth output reel along the Second spindle and into alignnent
20.38. T 37,.wherein said

wi th the | oadi ng plape. e.nethod of clai >

| oadi ng _steﬁg- in H’&B‘%&f&?ﬁﬂi%@?}bqgwﬁ?r@ﬁi RPCTCOMTE e 1 exi bl e
nmedi a adj acent the reghppdiindrst SRHEREPS 881§ oh QtfktispEhdld & 1b&Ehgt 0 W nd
the flexible nedia thereon. 25 39. The nmethod of claim 37, wherein the

steps of noPP#ifomhe respective reels out of alignment includes pushing the

reels on the spindle i ifig.) AR A8 BRM S1iGR bl BRY SecdI%plR i A HRat e

spi ndl e.
5  loading position; aligning the first reel with a loading plane and

loading flexible media onto the first output reel;
moving the first output reel along the first spindle and out of alignment with
the loading plane when the first output reel is loaded with flexible media and moving the
second output reel along the first spindle and into alignment with the loading plane;
10 loading flexible media onto the second output reel;
moving the first spindle in a linear direction from the loading position to a
second non-loading position after the second output real is loaded with flexible media;
moving the third and fourth output reels from the first non-loading position
to the loading position;
15 aligning the third output reel with the loading plane;
loading flexible media onto the third output reel; and
moving the third output reel along the second spindle and out of alignment
with the loading plane when the third output reel is loaded with flexible media and moving
the fourth output reel along the second spindle and into alignment with the loading plane.
20
38.  The method of claim 37, wherein said loading steps include automatically
positioning an end of the flexible media adjacent the reel in the loading plane and rotating

the reel to wind the flexible media thereon.

25 39.  The method of claim 37, wherein the steps of moving the respective reels
out of alignment includes pushing the reels on the spindle in the loading position to move

the reels along the spindle.



