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WD 2004/ 089760 PCT/ US2004/ 010142 PLASTI C EMBOSSED
CARRI ER TAPE APPARATUS AND PROCESS Claimto Priority
This application clains priority to United States

Provi si onal Patent Application Serial No. 60
YRR ®ori| 1, 2003, the entire contents oééﬁ?zﬁﬁéﬂmuz

are incorporated 5 herein by this reference. Field of
t he PRASHICORMBQSSED-CARRIER/EAPE X PARATUS AND PROCESS

enbossed carrier tape manufacturing apparatus and

processes, and specificab|ynt ratus and processes

for manufacturing, filling, an Seal i ng enbossed
carrier tapes with electronic conponents. 10 Back S
r ound Tals dpiplicdtion etetine pritvtiyein Swited ates Etayisioniab Petent Application

I np a ! i Q.
SRS TS S ERAR 5o bt SRR L omorst
dervimby thsntfrentechani cal shock, electrostatic A
di scharges and physical contact. Accordingly, various

types of carriers have q eP devel oped to protect the
del i cate semi - conduct orEée—gg—\t—‘ﬁM transported
bet ween the 15 many process steps needed for

produdhé Qresailt idvdntibh $E16ds & mbsREd Barfibr’ GPé maBhifablaMhE @pparatus
Various types of carriers have been devel oped for this

(508 pErsessah qnd specifisallinto; appais apd processges) fopmagactisings filling, and

(s8dling chidBdsed bariblagies Wt elelrGfiE Eompoentg.OMPONENt s in a
continuous fashion. Carrier tapes are also wi dely used

for a variety of devices other than sem - conductors.
Such ot her devices i Batkeeundefthedavention socket s,
el ectro-nmechani cal 20 conponents, and

passi s S k eVl [ :
carri ‘gr% t ap%@%’gg; es a%g}%ra??ccﬂ]l%oa |e%gel)gna§h&z%oa3§finge highly
@ﬂsmyﬁle tesdanmge ﬁarx;jemmm aifluehesscoich ag contampieards _dnechanical shock,
| . (0] | .
U RLAER, Allnebld kit SRS EQTPABRAER] Sarldhs HeB of parrier have
(kercduveioped togpatedt icd detieste sentianhductoosiss they drp tradsported between the
thernopl astjc materjial ith a serie f ckets . .
DS RBER 5P THO0e8 o, PETORIRE Pl A SOBRER] SUFGRIG  arovigor dovice.
cbtipanspes of Tdaeri B hayie heerofevieloped fur itls pypbepdddyard Riv@wvn in the art,
sprogcket holes so that.the tape _can be noved between, ..
SRR carie apes aLATe frRiang o Gl 5 FOMBPRETIAIR A GERAUGUS fashion.
adapted to engage the sprocket holes. Typically, a
;:gver Claiiee thlﬁtspdr@(éﬁ@ WRly hhe B GKedRen of Asvib& bBEAHAN semi-
e conponents.
conductorsr:rp Such other devices include connectors, sockets, electro-mechanical
components, and passive/discrete components. Packaging devices in carrier tape enables
automatic loading and unloading of devices into and out of the carrier tape and provides an

efficient and compact means to ship product from one location to another.

One popular type of carrier tape includes a continuous strip of thermoplastic
material with a series of pockets embossed therein, each pocket for containing one
component. The margins of the strip typically have sprocket holes so that the tape can be
moved between process steps by a conveyor system using sprockets adapted to engage the
sprocket holes. Typically, a cover tape is placed over the pockets so as to retain the

components.



10

15

20

25

30

1 WD 2004/ 089760 PCT/ US20041010142 Since robotic

tools are often used in device manufacturing processes

to renmove conponents fromthe pockets in carrier tape,

there | need for great precision in conpo

p‘ggizﬁq%ﬁ%@"g. Consequent |y, pockets nust be prggﬂgseﬁog/mmm
spaced. and indexed with the sprqocket holes to ensure

an ac8ircarehojic tegla areaefica uspd dpydeviemmanyatirngoprogegFes tp demove

RokPIRARERbm Bk SRckdtI§n CATRP RGB! RS id lhORbel o \gfdaf RRision in
w thin each pocKet nust be uni f orm and free from i
apmpenent pasitioning. Gepseanely, Resksta g hs procissly fpensd ard indexed with

RES IshioB Neblos. K %ﬁh@y%ymwﬁeig irgaeeaslb,e§réaﬁvﬁléa$saﬁon for the
associated wth the use of enbossed carrier tape that
teamponent d edllse.othecehmponent spogidioningyuifeess| yithinneagh enpiledi smust be

SR B8 A e i fard ety o BE VBP0 B PP oRA0 K ERning

| ocation 10 where the conponents are |oaded in the
poc k e Peevinndlyc mefficienaipe hine e lassediatel] wittdthie tuse of embossed carrier

Bt g onpof RLreneitie B o VP RND: if PRt Bt ey e i

afrthofsdd hin lbué lprcesst dndnis fhaaid foal luge @bliL fuof rttadgpottapeanother location

stock, leading to further, transposrt ineffjciency. .
Afhegs the femp &rep{?e‘is&% ﬂéﬁr@f@%ﬁ@&w faps 15 ERPURY, 4 gddition to
QhdFRéietg REMting ﬂoi]pamsllek@g trarldpodtl sBip mg, ei#hels @f carrier tape with
carrier tape manuf act.uri ng pProcesses nave proven

domred igrkets e TR IeT R Kt E0 50, camier 130 [Stokl, lsping to further

IRR4PoRAnET SRS S Sso, MENofidd pockdtdark REEct B SbiaktBand other damage

processes, enfire sections of tape are heated prior to
dnbysllipsg t he pockets. Consequently, it is difficult

to stop and start the tape manufacturing process as

My DerevitRigd %&ﬁ@fﬂ&g&’?&aﬁﬁtﬁﬁﬁ% ies! IRY prdvh Qifficult t
for a f)ec‘)’_cket gﬁlofsle?n _appar at u_g,cvmt g{?t 28_ caugirn w_ °
Hetagraigawilly component didlinigoandosealing: progpssesr Typicallid uai teseaprevious

t aht . ' . ] d

RARGED SR EG M e, B0° LR Prideh o ViR B pockcts.

Wenssmpithbfitals difficult éxsstbp snd start dhe tape aranofactuting procésseis may be
, . [,StS k-t he | f [ .

8kl 8 ESABUS aal eb E i TR, 34 bl oo

witding hdat dagagertd aseetionngf the pe 55 asrod®angSsrmumacyeptiblet deday while

lL.hvention.Th resent, i nvention substantj all ets

(e et Pt S B ritanted G Sapinged Perip b} b 1 Bt dassgeptable
cad edselts ih agectivhpOiheehtireirsly appar at us according to the
present

A need exists in the industry for a carrier tape manufacturing apparatus that is
easily integratable with filling and sealing processes.

Summary of the Invention

The present invention substantially meets the aforementioned needs of the
industry. An embossed carrier tape manufacturing apparatus according to the present
invention includes features for integrating with other processing equipment so that other
processes such as forming, filling, and sealing the tape can be performed sequentially in

one integrated process. The apparatus includes retractable contact spot heaters for heating
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invention includes features for integrating with other

processi ng equi pnent so that other processes such as

fonmvng, filling, and sealing the tape can be perforned
Lally in 30 one integrated process. Th

;ﬁggﬁﬁg{°@64 ncl udes retractabl e contact spot hg% !Iel§2§)04!010142

for heating 2 WO 2004/089760 PCT/US2004/010142 the )

ttap dansr PEPT Q& cEPRHES mipngavih e Wnigye cheahishigld puepgement that is

ShiefloShbl b AREE RO hieddd ind Sie tdpBlsE W%@r@cc?&eﬁl\ﬂ% 88phlREL. Also, a
heaters and the tape so that 'the process ma e

Fapehaenizipg gpparaius is \infegrricdise ithay theppmicrttere %g/qsam @ragessgmay be
o' e . of r fa )

S6rBbaly Fpb8 bR GTRNSHACHR! ORRE Tt gy pocssig

cbpyeter carrier tape processing 5 apparatus. In an

enbodi nent of the invention an apparatus for

aut o i.call SSi : Adl k in . .
cont 1 b eiorBRER (A8 pfeBliyl 85 PEREE: Tol, hubmatially, embossing
teaprier ipnciletsdia s @ntigudud atript sflydsstic endtarial pofirmi :0cdrrigr tapedincludes a
ui di the,strip in the. rat us nd a drive .
b Pt i abel PR b in R o s o asserably
Sddapted td‘lefel?ddﬂfblst bgaghintliefesd the Gtﬂwhmrdugh mesgﬁﬂiﬁtlﬁ)nb etufedin @f sequence
adj acent. unj formincrenents.. A heat|ng assenbly.is .
AT BT APt ARSI Ay eAce SRt fr Bbesoed adigteet the guide
tsbrubreat arlt adaﬁl@é tto BBR dt QelsO BndFegRACHh kARGl iBERMENOIS thEQtrip. The
strip. The heatjng assenbly . includes a pair of
P FsyamBly derdvder grivel & SelsRtvRY Poianrbln corfeipRations pdapted to
CRfadCdnd APsly BER 1Y optRBkte §uRfaRRA M fripS s the¥e8onOThb Béntact portions
strip, at e region. The contact portions_ are
PEs Pesitinaable én # feimcted pesidancuheseis ithe contaghrordons armgpaced apart from
GROLAB! ARQRLL hRNPasBbBbls Ra&ﬁﬂ%%ﬂggéled‘hﬁgﬁ}iﬂt%pt) fdaf iReld Between

heat shield assenbly is arrang to sélectively

i aaetepinige paiz oheantact portibes 4d ttheewitip Wher Hesprtagiepopégns arsf positioned
GR M A fetraftf gd sibn, A %otlc?ﬁg Iﬁ%&l’tnﬁlg"i? ggsi{itjﬂl%d gﬁj%&ﬁ ttheo%l.ide Astructure

porti Or.]S ar positione tracted positi

rfot diokingaths diestey régiompingd 8 iposiest! Al awiding assemblyi ideludes a pair of
X . [ | .

R M T

porresponding ddnead¢ modd portiont ditizafeinelevindli gohtéonr kagi amnopening defined

i,pcl.udi a_nmal e l.d porti and 20..correspopdi n
i TS oRenitz 1, selfetveRonerably onted VS £ P gk coppressed g,
ap it ngsh@ah iof edmprieksed ghsimay be selptivelp directed Gbmcthe bhéning against

erab connected with a su y of conpressed gas,
ggesttﬂ%t"y‘ﬁg% 85 2gngt hepe T gas may be sel ectively

directed fromthe opening against the strip to urge

© the stk @ridg aésBsblyt dTahéBArflerapsl emBRSing labyRatds SR Thotuddf a drive

th? carrier tape enbossing apparatus may |nclude a .
dplleyeand an opposing friction roller positioned so as to” frictionally engage the strip

therebetween, and the drive roller may be driven by a precision servo motor so that the
strip is accurately and precisely positioned for the embossing process. The friction roller
may be selectively positionable in at least a first position wherein the friction roller is
engaged with the strip and a second position wherein the friction roller is spaced apart
from the strip. The strip of plastic material may have a series of uniformly spaced
sprocket holes, and the molding assembly may have a plurality of pilot pins selectively
engageable with the sprocket holes, When the pilot pins are engaged with the sprocket
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25 roller and an opposing friction roller positioned
so as to frictionally engage the strip therebetween,
and the drive roller may be driven by a precision
8&6\5804%FJ78J so that the strip is accurately 2004/010142
precisely positioned for the enbossing process. e
friction roller nmay be selectivel{ positionable in at

£

| hodegr duging iepbpssings fhej daive wrpehanism e be disengaged from) the strip so as to
chganss Myt Rl dif St abdinifive dﬁd%ﬁﬁﬁilgp L QBINBEEin the drive
the friction roller Is spaced apart -3 romt strip.
Theche®ifny of plastic material may have a series of

uni formy spaced sprocket holes, and the nol ding

asse Lural i f . pLl .0i N .
2% . (TR Sl i ) BhBh 5 i gt s
tdheeld platet pitios mojectinggthgrefiomi t Thet dideld plate ji@tionsSard@dapted to be

' 089760Q. PCTI US2004/ 2 hol es..duri nbossi.ng,
RRAROL onrein SR R SRS ol i b B RE S p8 2nd ome
saf thescntact piriichsrudties leating asﬁlm?ﬂ]‘r. 'Dliehmg sHigll @isbmﬁlrj]f may include air
It anin rror. resul.ti rom.t he .drive C nism
EuSREIP TR0 POLiSD SRBHGRAY o f FRIBAE OBE A\ UHeRe( Grfeparate one
aoftheshipdd plarfpoftioas elltadiaivtly, the Békt SHisldPiRSelRRhdyW8Sir curtains.

projecting therefrom The shield plate portions are
adapted to _he selectively positionable so that each

shi el d* PEREERE pesepbly Biar Peppesiisand adiscent rihp gwde sffpsture.  The
qunéﬂiﬁ%wﬁs@%ﬁﬂna@%&é &NGasOdneliRcHGA birdEea 38 BIRdktivel t@%netactable

heat shield assénbly may include air diffusers int]
5y, thegrocked o 7 3p prishetl help theseing Thermsweh piny hagrat ghag with a head

i | L
e ACRARLD 2 238RA A e{/\’i’ef . 'ﬁﬂf]ﬁ%@% (ggﬁis%&t&majl dimension, and

portions. Alternative : ] ensel ves
r#ag/she@ har a pertionarithsa smallencrosmishiiongl diswsasion ydjacent the head portion
A9 $hit] ABSR 1o Bn Wi i e
0 SMLP D a6 hAEA o' 00 Mgl ek e il o ABHBL AR Sausing
tpaickesing ot digiottiondwthepotkebbatomni t h t he pocket so as to

punch a hole therein. The punch pin has a shaft with a

head ' def.| at .a,distal..end thereof. Th e

noad Bgabganihus by ffferthelfie SR R o ety gositioning

Sheadttip iathe ggi!de Stricture .\Ifq\ﬁ[‘hd;inagsmisbﬁbly ?g@&awmdéml th mechanism
AEeNsSi.on acent e ad .portian to en e the

SRR BB fiG) B tond A 5 R PPy Bntsge o FReis the sprocket

fholes hreile vipehout causi ng puckering or distortion in

the pocket bottom The apparatus may further include
an ingﬁexi ng assenbly for accurately positioning the

strip?y ?Pﬂffg'esyg‘ﬁ{ndéalé'ﬁ TRerapEco fdest wih |agsembly, the
MeMtingaasendbIPathe AL SR RSN, S b tnﬁblﬁng%éenﬁgﬂ 98 control

posi tioned and adapted to selectively engage an
SERITR RaY defime PpResERb putomatic operating mode for the apparatus, wherein the

uniform increments are successively automatically fed to the heating assembly and the
molding assembly through the guide structure using the drive mechanism, and a
selectively actuatable pause mode, wherein the strip is held stationary in the guide
structure, the contact portions are positioned in the retracted position, and the heat shields
are positioned between the contact portions and the strip.

The apparatus may also include a synchronizing assembly arranged to receive
embossed carrier tape from the embossing apparatus and supply it to other pieces of

4
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20 holes in the tape. A control system may be operably

connected at |least with the drive assenbly, the

heati ng assenbly, the heat shield assenbly, and the

senbly. The control system may def lf‘ﬁu?:nul

mgb%qgg\ﬁ%ormtl c operating node for the appara /010142

wherein the wuniformincrenents are successively

aatristape paddessifgeeuipmenh i & eentinnopsafssierh| Fheswhchionizidg assembly
ou d t S

R ioPaf 3R Sekeddls? W b e Rl d ) BrBral®) B Ve e

reptbent wh earsien tdpl epredent i the é)mbhtomzmglsam‘tﬂy iisid leecess of a first

i > S uct ur.e, the ont act Ortl ons ar.e -OSI tl on
bl Hbul oA 00 QR Ko 2 BE0 RS BB WARR B amon
pd htrieo tapel pheséntae metsbzmhmmm: dssqaabsly ioless thal a tsbo@ns predpiermined

The t so i nclu a synchr,onj zjn
TRuREr B ot T Ghseisotsns pBerablg oBNsEed Atk thf Pontrol sygiem. The
f doftidlt sy6te@ N QSIS o RRRhRIchIBy aamtesuﬁgiausd inoll® wki e amount of
pi eces of 4 WD 2004/,089760 PCT| US2004/ 010142 carrier
t%@r HP6 PESER D RADPHHEHEDS ASSSElHE P ERSGE Tan gk profiffgrmined

Sieivabit @i 7 AGoAREENR! MitialtBihe | ¥eAMIRSMAR bpaiungeﬁssg $hen the
A first sensor is arranged to ggnerate a signa

tFROUnk /b GAEieD faneapreteat i Sive syscliguising; prserplely 1s less than a second
Prafeh-Rided bAGuAssenbly is in excess of a first

predeterm ned anmount. A second sensor is arranged to
generate a signal when the amount 5 of carrier tape

pr eserhe jinventien mgnelse drvlude mgpra@g%fﬂmlfyrrmsg la awyifornh series of carrier

OS5 1PL SHBLELEL B xR A g DS oy, sty

TFmbossingnatr ledst one camier gockdbint @lijacent incremests Mahd ;tnp The process
1Hélﬁde§h% E%?opause node when the anmount of carrier
tape prese I'n the synchronizing assenbly is in
excess of the first predeterm ned anpbunt and to
aut om@d)i cahdtymativiatly eptomtlb:hﬂg narimedemant ofralid strippestweenng pair of

node . wh 10. a carr ape present in the
SRS %2‘{"\‘?3" %@?@ﬁ%ﬁ iﬂ'ﬁﬁce@f’ second
predet erm ned anmount. The | nventl on may al so include a

procegs fomofnehtaliRContabiitigl tAE BiripOw e theQfontdt surfibes so as to heat a
ocke%fstbln a contlguous Stri p of plastic material to

FEFPR & CatFiearnt g gdomyrgeiaeatreal |y  enbossing at
| east one carrier pocket in adjacent increnents of the
stripgTh e?dhit%ﬁfgsthe fherehiefd d4dRs tﬁ@ﬁgﬁh?@@et@gen 4]?3): of selectively

aut omat i cal | y posi tioning an increnent of
pesitienallequold members, the pair of mold members mcludmg a male mold member and

a female mold member;

(d)  engaging the region with the male and female mold members to form the
pocket;

()  selectively intermittently pausing the process by maintaining the strip in a
fixed position and interposing a heat shield between each heating contact surface and the
strip to inhibit heat transfer from the contact surfaces to the strip; and

63 repeating steps (a), (b), (¢),(d), and (e) for adjacent increments of the strip.
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opposi ng sel ectively positionable heating contact
surfaces; (b) nonmentarily contacting the strip with
the contact surfaces so as to heat a region of the
to a formng tenperature; 20 (c) po
ézﬁ)ﬁ ¥8fent so that the region i s between aﬁ%’é{#@ﬁbﬁﬂﬂouz
sel ectively positionable nmold nenbers, the pair of
mol d menber s i ncl udtiefDgsomption efitheiDrawvitgsr and a
femal e nold nmenber; (d) engaging the region with the
mal e
(o) " STELHE TR vER) RS e oo Aebiins 8P 6 s gvention
mai ntaining the strip in a fixed position and
i nt er Pigsi2rig aaimldﬁedsbheaiadc vievweban ategiatddeatiian dapeanit@sding and

C tri i nhi.bit .heat transfer from
3’ ggecfe%gn%tagg%aﬁslg%c t? qﬁ%selgktlﬂeﬁhmhnd (f) repeating
steps (a), (b), (c),(d), and (e) for adjacent
i ncr effignBsis af viewefwd section o catbr@dfe! 40RR60Y stages of the embossing
PCT/ U82004/ 010142 Brief Description of the Draw ngs

®S% is a front view of the carrier tape formng

apparat us of the present invention; Fig. 2 is a
si npl Fig, 26 Sehan@iciview bBiVapd patithionR HedlRGos@hE Paratus;
tape enbossing and processing apparatus accor ing to
the present invention; 5 Fig. 3 is a view of a section

of caFi& éris @ﬁﬁ@vﬁto%ﬂh%?}lcsﬂﬁ‘éj «f tyre foreing ppwiosjaighe apparatus
o] eﬁgﬁme':b&et ids, faps CAHRERLIY e li%@}sfﬂe

tﬁgoug t he taég for% appag}g}/éggwalﬁ—é ﬁde&ﬁ& m, forming
élﬂwavmoawpus@mbmtm i accotdancgweitlf the menglt pm:nmm of

the apparatus depicting the sheet guide, tape drive
subsygf f )
subsystgemsgﬁ%ﬁgél}ﬁghl ng's tﬁ%\q%?% |%rr§n?3r é’ﬁ@gthvﬁ Reratus;
the present invention; Fig. 6 is a perspective view of

t he vFigw/ tsfantehvetidnahiém of the ifteid osilens oftthetaperpiakaietbsubsystem
Fig. 7 is an elevational view of the feed rollers of

the t estockf dsubs IS, an exlod

Vi ewg g aﬂaﬁxlp %‘lé’}ﬂ"’ ﬁéﬁﬁw 1“?5‘? I?er‘fgaqls&'b ﬂi‘ﬁj?}?F ffexing
suldggtatem 15 Fig. 9 is a perspective view of the

friction roller of the tape drive subsystem

Fig. 9 is a perspective view of the friction roller of the tape drive subsystem
engaged with the carrier tape;

Fig. 10 is a perspective view of the sheet guide with various parts of the tape
indexing subsystem and heating assembly;

Fig. 11 is a simplified schematic of a processor and partial control system;

Fig. 12 is a cross-sectional view of the ball plunger of the ball detent mechanism
engaged in a sprocket hole of the carrier tape;

Fig. 13 is a schematic perspective view of the heating assembly with retractable
heat shield assembly extended;
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engaged with the carrier tape; Fig. 10 is a

perspective view of the sheet guide with various parts

of the tape indexing subsystem and heating assenbly;

Fi.g- i.s.a sinplified schematic of a proces

p\ggtzPoéfosﬂggont rol system 20 Fig. 12 is a §(9fm§i394!010142
cross-sectional view of the ball plunger of the ball

det enfFigrelthéna sawssepgimgaldview of spuodket sbairdanod withethe present
clage{nhgﬁ, tape; Fig. 13 is a schematic perspective view

of e’heating assenbly with retractable heat shield
assenbly extended; 6 WO 2004/ 089760 PCT/ US2004/ 010142

Fi 9. Hg.ilS isa prgeciweddw ofvak embedimeht of theusyadhromizing subsystem;
accordance with the present invention; Fig. 15 is a

per spective. view Qf, Qqne enhodi nent .of the,. : ..
Do hEii U fagans gl e oF oy, SUpRene soudienete svisgyonizing
QubsiBtemt t ernati ve enbodi nent of a synchronizing 5
subsystem Fig. 17 is a perspective view of an

alternative enbodi ment of the apparatus; Fig, 18 is a

per sp&éf ilV & apcatpessiveriry ebanahpaptivesudodigiegt ofhe grperafis)

tape formng machine in accordance with the present

i nventy: ong Ei j j ' t\ae: :
gener a é?grs rlgnag%mn%p%%ﬁ%fﬁ?ﬁg?\% ﬁt%:rgjl% ]%Ugggg Q?LS ‘%gfcfaf% tr?ge forming
rraechingdn aqeprganceovifisthe pressupingerdignper spect i ve vi ew of

the general arrangenent of the vertical tape formng

machi re: & 4. IS ' ' I .

ol 1 vl B fn ot VEAPRER Voot Splaleeninl 38 tho verticl tape
i foxn@ing maching5 Fig. 22 is an el evational view of the

reel delivery assenbly; Fig. 23 is a perspective view

of a r .tape drjve assenbly i ccordance wt e .
o cookit 1t A Frlidet eRBSRV by FEREATHEE gPatnt of U vertical
tieyed fomsihg afatkine;assenbly in accordance with the

present invention;

Fig. 21 is a perspective view of a reel delivery assembly in accordance with the

present invention;
Fig. 22 is an elevational view of the reel delivery assembly;

Fig. 23 is a perspective view of a servo tape drive assembly in accordance with the

present invention;

Fig. 24 is a perspective view of a tool actuation assembly in accordance with the

present invention;
Fig. 25 is an elevational view of the tool actuation assembly;

Fig. 26 is a perspective view of a forming tool assembly in accordance with the

present invention;

Fig. 27 is an elevational view of the forming tool assembly;
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20 Fig. 25 is an elevational view of the tool
actuation assenbly; Fig. 26 is a perspective view of a
form ng tool assenbly in accordance with the present
)Y Fig. 27 is an elevational view of
f%?ﬁ?“ﬁ’ag%"o assenbly: 7 WD 2004/ 089760 bfusaosmions:
PCT/ US2004/ 010142 Fig. 28 is a perspective view of a
heat &¥. @Rdis asprspobtivei viewad ar ith shdelvi astentbie ip peosiance with the
[ ' eu osi tion;
#%%ﬂg%%%% eva%}l one‘lﬁn\%l%eu FS m%’ﬂe hgalto shield
asserrbly wth the heat shield in the up position; 5
Fig. ¥ 23 isanmievaiieal vivw of tiedustishieldwissimbf with Hedieatshield in the
#‘:f) telg in accordance with the present invention; and
™is a perspective view of a chad receptacle in

accordance wWth the present invention. Detail ed
Des Cr iR 301s @berbpeative3cBahit vid® of\R vRI@EYEeMmYin GAEdrlidke with the

$e 24, as de ‘fl cted in Fig. 3, includes a continuous

F‘ﬁ”&‘fm?ﬂé% ic material 25 with a series of

uni formy spaced pockets 26 arranged linearly thereon.
Typi caid By id Q%eﬁﬂé’cﬁb@heﬁﬁﬁ% %d'?&:&ﬁﬁé%&&bﬂﬁ&%n@%e present
29, arranged in uni formy spaced series along t
|imyeation. mar gi ns, thereof for nmoving the tape to
processi ng equi pnent with sprockets. It will be

readily appreciat : I 29, may be
pre-punched in 15 g8 DeSRi gfthg]ﬁ]':f&a—punchl ng

apparatus may be added as a part of the apparatus
des cr iApestemplaryedartiee [taps. 24033 depiztedtiafég. 24 invhyled@ cominmed strip of

v f su |.astic
PP Bt Gl 1kiclor SHBPR) nled SO0 B sbecd ey thereon.
AiyPicaliyn dhePaitrierAape Bf hﬁsf@mketrlmﬂ&rma ks, ai‘fa;zlgélbmf a luhi€amly spaced
'. uj t b{j onducti.ve terial ‘%%ﬁis car bon fi.ber
Phdd Bt Bl STAEHES IieFeod B dte Gt Fespifg ogpment with
gproeketd. | Iy wilhbd readity appfebiafeﬂ thiat B;ﬁotfk@f Ho 160282 PP ahi@t BeSpré Punched in

neg ot her roce513| % tagge s%cplgﬁa g{ﬁ'ra}lplﬁga described
Fr]le@inbebﬂ/[ rcnaeﬂiertt@ae:afxﬁuymert&marmhﬂi We&%n&%@ Editable thermoplastlc

fﬂéail c M%oﬁ&%& B c’%?q%@tg Iggﬁgygpgma}!&%%gst d’ﬁ’é{ of these

materials may be filled with suitable conductive material such as carbon fiber for static

dissipation.

Integrated apparatus 30 generally includes carrier tape forming apparatus 32, and
other processing equipment 33, such as filling apparatus 34 and sealing apparatus 36.

Referring to Figl, carrier tape forming apparatus 32 generally includes a cabinet
38, a tape guide 39, a tape stock feed subsystem 40, a tape drive subsystem 41, a tape
indexing subsystem 42, a forming subsystem 44, and a synchronizing subsystem 46.
Cabinet 38 generally includes a lower housing 48 and an upper housing 50. Sheet gnide
39 is mounted transversely in upper housing 50, and includes a lower guide plate 51a and
an upper guide plate 51b secured together with fasteners. Lower guide plate 51a has a
channel 51d formed therein and dimensioned so that a length of carrier tape 24 is
receivable in channel 51d between lower guide plate 51a and upper guide plate 51b.
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I ndexi ng subsystem 42, a form ng subsystem 44, and a
synchroni zi ng subsystem 46. 25 Cabi net 38 generally
i ncludes a | ower housing 48 and an upper housing 50.

e 39 is mounted transversely in up
ig gé%%wgg) and i ncludes a | ower guide pl atep@‘;’rmsazrolod4Jr010142
an upper guide plate 51b secured together with

f ast edepesstodkoised supaystrm B0 gensradly dndludes suppihreshaieclpnigm 52, feed
- QPESs ts'&%?'@gﬁgbﬁ ShiBdd St § Esﬂgﬁxg @%gﬁ%léi’ﬁ 52 generally

carrier tapé recel va
Ilmaheies genvqurmatnet Stcovmndrivepmechagisind@op shaven) 5 shsft Ssenbly (not

% %%tgpfdg%/ U82004/ 010142 Tape stock feed

general l'y includes supply reel mechani sm
feed rollers 53, 54, 55, and feed control
rrechaRle&mrEtho Baphl fy&ed ftler GBcttaws smakle ¥ wdidh isysecured to front

i ncl ervo- nmt o t sho Ve hani ot
o Rl 10t ke RO i 100 or BRI S e Foter 55
gcgﬁieé 61 a:ﬁa 902 & upp&- eg& ofﬁr?@cdt g | Head ro'iﬁrl gsffoadtR ]emcanieapobgwhich is
, [ is to fro pane 0 r nount
SPEIAR e Pad SEERARe 95, raueh deod Bontil meshseing 5650, | oo
roller 55 rotates on axle 102 at upper end of bracket

98. Fegd Estiof mefarih %egen%u?&hﬁu&&ﬁshdwwdk L0, plunger 112,

secured at | ower end of bracke t hrough fee
cemprestion RN Ln 4. Lineak gotentinmalr hkbeh QrHI% 110 is slidably

%B@geallﬁ Yol NGlik B8k 98 984 I?J alhyfbsitiBhét ¥ Be vokbm en&‘ho of slot

ression spring 114, and [i1n€ar potentioneter

$|1$ ¥ SHAVBEK AIK 0 196sis gftpabad toyslidgibigsk Jd 8. Phungenol 121@‘88&11?1 upwardly

SR 5 s A1 oy RLL b Ry g 106 B 1
tComprrgssion blbrmﬂd 1319 dispisedh gronnd] glangex l Eh ded ispadapidd yo tiat theupper
I%Jll% ggt}'xg :%[gr?}é ;&%bn ng 9 g%oﬂﬁ%hgl suﬁ‘g eacﬂ‘qm‘f ?i‘é‘ﬁﬁ@ﬂéﬁﬂl{% Bore 122.

| one ression spri
dheposed stidobludk ﬂll(lll lligmoveﬂllﬂzwaa:ﬂyi in sloaﬂb&;mhdlgaol i2hatuates linear

114 ¢
PREREE {75 AR syl 1 prdlit i oM AGE aReiEh bising foroe
Tireged ngmm ﬁirthéﬂub\bﬁd l*traitélOoﬂ ﬁzdmbm Mpmm:déay potentibiéter 116 is

\X}l? F'ih@glb’ '%%% ag fotomgesselglocn}g g nt gﬁr&lé'atates ?dpe reel 64.

b\lsa@eﬁeelﬁﬁ&aﬁtes,dﬁip%h?ﬂ:r&mlﬂ‘lﬁﬁre%LHélt her urvaard travel
of slide block 110. Linear potentioneter 116 is

el ectrically connected so_as to actuate servo-notor

(not ShererAtonyiapeHt isdarstded overfaed reller 4 undep feedgolles 3d and over
E88lrofidt S50k aefRed 3 Figh 12Tab oMW Rl i ?reeéteﬁﬁlﬁ%incz@ﬂ%nﬁ By tape

operation, tape 24 is threaded over d rol
dFivie pubsysiam A b jas g;;thgmdeggrg:eg\bgembelow As tape 24 is incrementally fed by

tape drive subsystem 41, tape 24 tautens between rollers 53, 54, 55. Roller 54 is pulled
upward, causing slide block 110 to slide within slot 118. Plunger 112, which is coupled

with slide block 110 actuates linear potentiometer 116, thereby actuating servo-motor (not
shown). Servo-motor (not shown) rotates tape reel 64, thereby feeding an additional
length of tape. With the slack provided by the additional length of tape, feed roller 54
moves downward to it original position at the bottom of slot 118 urged by spring 114.

Referring to Figs. 5, 6 and 9, tape drive subsystem 41 generally includes servo-
motor 128, drive roller 130, friction roller 132 and pneumatic actuator 134. Drive roller
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feed roller 55 as depicted in Fig. 1. Tape 24 is fed
in predetermned increments by tape drive subsystem
41 as further described hereinbelow. As tape 24 is

ly fed by tape drive subsystem 4
t‘g{étzensg%@t ween rollers 53, 54, 55. Roller Sircfrﬁ‘&‘ﬁm?n‘}om

pul | ed 25 upward, causing slide block 110 to slide
wi30rand f5ptinm moilgr 133 condast tape 24 tteuglh slots E3uinl gide pliatel S1a, S1b.

Slhﬁﬂﬁoﬁerq.@b 1%&09@&’1%%]4 \Svﬂl? ?e?-v@ﬁ%%?ﬁh@ Eyfdt if (/er]u]:ﬁly fixed so that

ereby actuati ng servo- notor
Shive el t130 ig pmtloshbms)lotrldﬁan dower gpilerpdaté 564, Fidtonabljer 132 is

PEALE S o Rfnab! BBtor LEP i A AP Srcclleb) ety Pifonabte

g\g!?engﬁea?ag?m\mimlrdl%?s e}ttemled,@::?ﬂn nntlen4132al earendd?:ipto slot 136 in

DAk S il s BB e A T B ot

ir3el Unleds pesition; whed servolidi@tor d28 iéeacﬁﬂfeﬁ,eﬂnvbl?leléeﬂ; 1r3:0fq:té?pm tape 24
Q

ler .13 mati ¢ act uat or
UouSh a5 DRz Geugor §Hhis el Gaqtin roller 132 is
rbved raw’hﬁa:'rm rrdpacm tiRd ?amowm;gquﬂdwza kobs whidrdwh @UpddRioned in

pl ates, 51a, Drlverol er, 130 is selectively
rSBP%salsFéman@@thﬁB{%mmseﬁd is vertically fixed

so that drive roller 130 is positioned in slot 136 in

| ower Hlk&n‘i‘@% R Bke Pia 16&@,&4 h@&nﬁé’hﬁb@ﬁst&ﬁaz' g%ner&@ymcﬁﬁes ball

wi th pneumatic act uat or I's thereby selectlve

\stent EJ&Fllla}'lSEb%:ﬁ%lt@I??amdeSGn@fVWQn anth positienieg swseral4: Baﬁ detent
ﬁegﬁﬁﬁﬁ‘ q§§| in@ﬁlflésoeds@%% 132 ﬁcfﬁ @gﬁeg%g iﬁlgl Sdhgle 2 g% epgateumatlc
retaior b4 nnd/er tgltsingé& 18ded 4§ isf alludebly dispesofl within o821 54 of bushing

4 998 00 LGP RGEND, TRL SAC e 15 o

\alide) 1% endrengagesawith diald phindr 145. r Showdder qurtichr 166 bears against end

r hereb
SRl 3 i U RSB AT Bt Sieiil i bor g 54, A
s‘hm lgzjnoime&@ witinaialihlgt 064 of phcundatie racti@h a0 Y6 nable air to be
0. Fi and 10, tape indexing subsystem
%%?r% t@?f?&%?”ﬁg’f det ent nechani sm 138, tape
end sensor 140, and positioning sensor 142. Ball
det enBall aeeRtaféchnidn 38 & ysiiohst thitfilgh f[’@ﬁer%ﬁﬁi@'pﬁﬁlo%“ﬂa 50 as to

? slide 148, pneumatic actuator 15
‘\90(3{‘%]{’@ e 33 when,tape 23‘.‘4‘8 prgitigned g sheet gnids 39 @all portion
vvss M Balb BluBgdrorli6al dikenBioRdl sbothdt@hen Wl forfis 168013. pbsifloned in a

pneunmat i c_actuator 150 is di sposed t'hrough aperture

fB@G‘Eﬁ* hol¢) 38 fom4he holtpra sigadda ofitans 2aas depiatedgiarFig4l), the outer
S des s F,téoa&cé@& ﬁeﬁ?ﬁa}, FHRONBL 5 fhet SIE 5865t 45 £76d0es not

slide 148. "Pneunmati c ‘ac or 150 |s readedly
@ﬁ@g@ eempletelydhrsuglste thentop side 178, Ball plunger 146 is extended into position

for engagement with sprocket hole 28 by application of air pressure to air fitting 152.
Pneumatic actuator 134 is adapted so that ball plunger 146 may move axially a slight
distance against the air pressure. This in combination with the rounded shape of ball
portion 168 enables tape 24 to be slid axially through sheet guide 39. Ball plunger 146
successively engages and slides out of each of sprocket holes 28, thereby providing a
detent for positioning the tape. A sensor may be provided to indicate when ball plunger
146 is positioned in the fully extended position, thus indicating engagement in a sprocket

10



10

15

20

25

30

fitting 152 connects with air inlet 164 of pneumatic
actuator 150 to enable air to be supplied for

actuating the nechanism 20 Ball detent nechani sm 138

[ sitioned through | ower guide portion 51

a‘??%ﬁ“"iﬂh@“ sprocket holes 28 when tape 24 isaPéﬁU&%ﬂ&ﬂqom
positioned in sheet guide 39. Ball portion 168 of

Beld 28| Amgil belappariest td ithose skibheteid tieoart, katsingtod thelpasition of sprocket

[ A i Qsktioned in .a..sprocket hol from
PR a8 ok B Ry ol Al R R o 0 iy s
the outer surface 172 snugly contacts the periphery
174 ogl‘aph enclk REOK euoh, hwhieh 2fay belhta méqhaﬂi_zg ﬁifggsvﬁﬁh‘B I |815any other
ext co et t hrough to.the top side .. Ba )
pﬁ“ﬁ%ﬁ%?’ BWHEEIDE SEAR i-%@%tbﬁ%htaweﬂ% AhIeRE RRcE gtide plate
V1bh Seiiop ¢4l ah@:h5g@d 48 2016 (RO¥1l¢ & BinkQLighhl idliicatpORIfoMeR tape 24 is
to,air fitting 152. Pneumatic actuator 134 is adapted
BISIEPIBEAL pl unger 146 may nmove axially a slight
di stance against the air pressure. This in conbination

W th tagn : i
ape 2 o) O8fn A2 P gl aligifcdn A AP RIGMRIGT™ when tape

B4 15 ppritinggd in shael guige 39 Resstioning spnson §4dyis preferably aiphets-sensor and
cle | t AL di
4k aﬂ%p?‘%‘%@gg)gli lt%lﬁ ?g&h@ﬁedhﬁ aﬁsagélélrglgf E?%?pe?rggl\dg gia@@Sﬁ) and an

det ent _ Ing the ta sens
PPoYsiEelwWen porticih (et ehawimg pobitibedih an peposinid@pertsre (not depicted) in

it i h | ¥ - L . e
IORrARR et D1 i 148 (PR e BO' iyl bR, et igioioe
PaEtHgER00 4f StorkdholesilS%eis 28 is Ast pokitibndtchetyperaripptr partion 182 and
t | in.the art, sensing of the position of
S}%@%ﬁﬂg@{ﬁn( oglqlé%wn)B for indexing may al so be
acconplished by a Iight sensor and a |ight source.

Tape dmopesaﬁr?ﬂ,wef&é Eape DA iCiseimRy mhi;;lacﬁitme&mmhé‘a% guidﬁ 39, ball detent

m C{O-.SW .t . Or .an ot I ulrla e nar S tchin .

g‘éﬁ%ﬁ%}?ﬁm el oﬁrgﬂﬁﬂénb B el‘%niso ﬁ%’ﬁmgf}p’é‘p position for

gu'gag@rélplhtaﬁigx_ sp'amﬁétb;_oleSaleS Eﬁét_idhﬁgilﬁ la%ﬁ?ﬁﬁﬁeﬁsat a§$02 g&ble tape 24
rovi a I N S| dna I,nal catl n ne er ape | S

_3? b ?_e?e}asﬂnss%‘%’g@ﬂlgh § g g d thfaznsr:%e‘ﬁm%wgwl 51d at

ipRoxmbIoBaEI88 oNbHebt SildeOTK €4 s e ka%% i¥Rahfp shdBRoughdhied guide 39,

!%gﬁltl oned in sheet guide 39. Po 142

|

sitlonl ng sensor

(POED 10§ speeesHiY SuRaABAS s2chaqfaspracket kalesu2h provising powries of
U8RnR 5! thirARS réghitcily AROLSL! WhéBthe!IEhdiRNAEe SF AL 20k
51b and an 10¢oggosi %g I ol\BNt_er _orfhlepn %h%ot E%hoy\/ﬁg s tape
584 Feuser A9, the semsop priden g indicatingribet tepsy?4 iseptysenta Tape 24
InPiRhene A uRlAloRit ' i
provi eélle a bi nar ogglﬁéﬁ}aﬁ(’%ﬁ‘{n{g% g\ﬁﬁoﬁ lcé‘\/]\’g gee% 22 ?seaglr%gdo@wé& uppet
PGSR dad|lewer2ppriien 386 0§ positionings sansambi2, ked helk plunger 146 is
WheeEa BPbAd stp}gc%etaﬁbqes 28 satisfying sensor 179. In this position, tape 24 is
properly indexed to begin the forming process. Actuation of manual switch 188 causes
friction roller 132 to extend, thereby pressing tape 24 against drive roller 130, and also
removes air pressure from air fitting 152, thereby causing ball plunger 146 fo retract from

sprocket hole 28.

Tape end sensor 140 and positioning sensor 142 are preferably connected through
a processor 190, which is arranged so as to provide appropriate prompts to an operator
when tape 24 is properly positioned. These prompts may include visual indicators such an

11



10

15

235

30

| ower portion (not shown). In operation, before tape
24 is inserted and positioned in sheet guide 39, bal
detent 15 nechanism 138 is actuated so that bal

| unger 146 is extended into position for en
ﬁ?ﬁﬁaé@ﬁﬁﬂket hol es 28. Friction roller 132 Ig@ﬂﬁgﬁ&ﬁmonz
retracted so as to enable tape 24 to be freely
iintﬁea‘c@réizhtSh o adfitiorh procesger 196 B be hupaged 40 astotehahie manual switch

881 BRRME 25 s REGEL TR, S50 PR3

sheet guide 39, ball portion 168 successively engages
each @fefesqmg)mkﬁg fr;dbmng Subeystenh di ipgneralbeinckdesod h%ng assernbly

(945 (il aRRND, b, w5 Snohed st e, Hfiefne bty 194
tgegeralpnizniolud ey walﬂ ef heutiap @Rﬁks 200§ IZOB,tpﬂ&gmaﬁtaicﬁm-g 294 206, and

i Pl Yl SpsP oY, oo Rionkt A0 2ghekte BRRarey positoned

\4BPRS and belokst shet 81390 HatRy: ahﬂ?ﬁlbbl@ﬁbolﬁﬁz s heating pads 210, 212,
posi tiopi ng sensor, 142, and ball plunger 146 is, &P

SRY et e othare i dimensions fa; B outling of ipepkets R incagisy tape 24.
ChSpor i (bR ECERRSIIEEORD, 58D Sack hal Sar?sbeiidBiobih WA Kdling pads

to beal n the formng process. Actuation of nanual

T gxcRdpblesto cPRIpRiians P4y SpeummatipIptupigrscdie R, are coupled to
THRRRModks eRB! B, LRl GredrABA 1oSkiotY | h%ﬁ %‘Bla’cﬁé’ 286 %02 2dtically.

al so renoves al I‘ ressure romalr I nNg
t Whanampus atipsactisptass 204, 306 arg extendsd bb'@ppleqatzam:of mmnssm tape 24 is

BIBE! By S0 Featily o D90, 19, S0 Forkshd 218 0r ADS 24’ Bincing o
phoouieso! mHoket Mﬂo bh hﬁaechtoraaﬁogmdg $onpesattre. yEadvpmbamatzc actuator

r [ L or ta
20820, kP 10 Tl Sl BRALAR. socll s 30 Bl Bepieeo o
iantdimaﬁtaﬂwsem Hleﬂwtuaﬁ)i aOmidRe hedling bidtks 200, 202, away from tape 24

5{? 0054/ 01(1)_142 indicator lights. In addition,

proces or 1ol %y eBe arranged so as to enabl e nanual
swtch 188 for actuating friction roller 132 only
wh ]Een sleatigtdockd 200, mg, ,mdy/ddch B¢ Beafeld|witiod slﬁtfable(ﬁeating element, such
Ref er to Fl Qr.m su stem 44 gener a
|aﬁ@FlS’Le§§'gaheﬁ?‘ét gigﬁ bl&@m t 3 siiigple;t P%fgw%r ymbossing
38,25l ﬂﬂnﬁbﬁ%ﬁfillle REhydE wﬁ&eﬂ id 82h helRdlgl m&km €302 indl¥inected
5 eneraII i ncl udes a pair  of heating bl ocks 200,

b‘ﬁl&h pegatufe ieadpvly to spable operator momitering, of dprming temperature,
mtfoﬁﬁﬁf@hﬁfa‘ﬁﬁ 1R0icd 4aeil Bh ek 2 Ber B0 @fnsions

opposi ng g posi ti oned above ‘and Del ow sheet gui d

pah Thdas Perg foneskthapwish thegpoplastis mﬂémall,r@foyam tzmgerature of 350

% ees FaRfehRIHAAEMH 0t defuighape and dinensions to the
i ne oe t He pocketes %6 in carrier tape 24.

It will be readily appreciated that other heating mechanisms may be substituted for
the positionable contact heaters described above. For example, radiant heating elements
with a limited area of tape exposure and which may be fixed in position, could be used in
conjunction with the heat shield mechanisms described herein below.

Retractable heat shield assembly 208 generally includes a pneumatic actuator 222,
a pair of guide shafts 224, 226, a body portion 228, and a pair of heat shields 230, 232.
Heat shields 230, 232 are mounted parallel and spaced apart on body portion 228 so as to
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Upper and | ower guide plates 51b, 5la, each have an
aperture through which heating pads 10 210, 212, are
extendabl e to contact tape 24. Pneunmatic actuators

re coupled to heating bl ocks 200, p2flgs0ffHo142
é&é“%ﬁ&gﬁﬂgd to nove heating bl ocks 200, 202,
vertlcalli;iyb When pneumatic actuators 204, 206 are

ebetintgpesebls betpgeniteslgating pads 210, %ae@dm@ smlqa'pfetw4i when heating
pdl&:‘f:@ ?@0 V‘%%nreggtﬁéd NBn He %.J:l%atoﬁ 222 u t rap gé}g Fdr e EOef'fly stide

corresponding to
ZZ@dY Q’Dtt@nr@ét @ geide shdfisr2%4n 826, cnpendandr mvayHaoth sheet guide 39 to

Hﬂtt‘;‘g,lggé{hg @&Eé@'s‘ooﬁsz“’ 204, 206, may have resilient

rn mechani’sntsuch as a spring (not depicted) to
automatically retract the actuator and nove heating
bl oc kﬂeaomelamso a'ABayas‘ depisteéd peFiZzd 10MeN13)imhaypbe smide drom any

iR Dol mfheidl S50 e ol it T S depiged, grmbodiment,

eguiietshafe 22eRhellow fatd cofietts HithiaJennRA(nbl d¥pictadl) iBbody portion 228,

|tabl &Hlln&%&{@f’g MSESI ng H‘ZO Stq%gﬁfﬂ%&ié’k‘mmgwm

aﬂ&p1eﬁ9£ Aaﬁﬂtusepme(ﬁsﬁﬁpmemsqyrwl&dd% bbB RRfG ZHS%d is arranged

readout, to enable operator nonitoring of formn

{58 17D i FaGT ¥r Sommiihe FlERUR A0 ORP EF MOTR S snﬁgﬁeb@ﬁ/@frhee@h:elds 230,

3D Aprefent it Btﬁpﬁ BR Sink@fued16ks B DRRAVARS of iR hields.
I't has been found tha wth thernoplastic material, a

formng tenperature of 350 degrees Fahrenheit vyi el ds
best Retagtable hea shield\gssembiye2(G8cendbley the fouming prosekstip he paused at

e
St 58 e R T B il ey g s
ahamage to, thedapeadd dhwing & pgusel mrchtessmg/\dmdwtoaramm bedomvedive heat

OSI tion
Font 8 Bo B4R RoBATab a6, B affipdCinl By 0ot 4Butd o be
e anstiietd tefes24 fdmdhdae demageblnt hmmBéﬂdoks:Q&&,l 212)elating a pause

a I 08. des eunmat | ¢
FoiB, i 55500 ooy B350, 32 il WA 5 sy produced
thgyadiffpses tﬂlogﬂeQZgB sloagag'rmgaﬂ'td divéct gelaﬁv$§r1 :h.@ihdﬁela%‘@ stﬂa&gs of air
Heat shi ar e n arall el and space
&5&@@1&% “B‘gfbﬁi%ﬁﬂmﬁfgd tnett P15 W 20041080760
PCTNS2004/ 010142 be i nterposabl e between the heating
pads F&x%m@i&emﬂ?@@@ﬁﬁrﬁly%hﬁes Eﬁﬁ?o%pwﬁg‘mhﬁﬂhbdkg 238, 240,

gcks 200, are retracted. Pneunatic actuator

aw%e &Y1M°’§é’14§c?4i4v é‘ﬂg,ldgqlchgss @@,ﬁ;}mﬁ nald gartiops; e&h shaped
u| dé %dﬁ%lf%zt%é  infid0 sulfR%AD A8 Qﬁ'g}’d@myﬂf r Omoﬁ‘eo%ck 240 has a

i nter pose the shiel
correspondmg female mold portion for each male mold portlon Mold blocks 238, 240,

are each coupled to one of pneumatic cylinders 242, 244, so as to be selectively extendable
through apertures in upper and lower guide plates 51b, 51a, for forming pockets 26 in tape
24. A resilient member, such as a coil spring (not depicted) may be including in the
coupling between mold blocks 238, 240, and pneumatic cylinders 242, 244, so as to
infroduce a slight amount of resilience in the mechanism to account for varying
thicknesses of tape 24. Mold block 240 may have an air passage formed therein with an
opening into female mold portion. This air passage is comnectable with a supply of
pressurized air, and serves as a means of introducing pressurized air into female mold
portion as further explained hereinbelow. Mold blocks 238, 240 may have internal heating
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5 Heat shields 230, 232, as depicted in Figs. 10 and
13, may be made fromany suitable heat insulative
mat eri al such as phenolic plastic. In the depicted

[ gui de shaft 226 is hollow and c
;Wgﬁg@ﬁée“num (not depicted) in body porti on%&ﬁwﬂmmz
Pressurized air is provided to guide shaft 226 through

felementsg fo3 4naivtainingbyheridedkdi aYy @i desirest terhperptieen phoveA ambient.
i ( i1Ci e ' iaded i n . .

Fkhioy5), Hay 00 o ERUTHC ol SIS 587 Sab. el e with viswa

fteraprerdtiwe iggdieturstogroddstemperatore informativin te am bperaier. 236 of

heat shields 230, 232, so as to prevent heat buil dup

Ret r aBRIDPlEeh st RECh Brms sl et GrooD Sy S B b Coiresponding
fapertarsb26p il SRisblock 338, PHotgrk 260 avd ddaptedvirideatihgddio smedylslip-fit

for extende ippent. war i d w t hout

U PR kR 43RG g gna Sack, 26 20 s gt yagrther o form
ipBCkEsOZe Siriher, S4th rhdld bRkk 288, 280, B9/ h06 h WRgest pinldapted to fit
t.ransfer from heating. bl ocks ZQ‘SH, %‘gﬂ% It 1s .
AP PR PRFARERINShes! Bgtned, spasirPreddn laterl sfabiliy agd ageupaie positioning
6y t8é forthRQsséthbiyor m heat damage by heating bl ocks 210,

212, during a pause period. For exanple, heat shields

230, 232, could be replaced with an air curtain

pr oduBugrhingy asgernpliisk98 prpsralle sndudes |upper and davegs cblecks 268, 270,

L L BG: el i-gh it formi : -
Dephdieb bl iy R, PIPRCRIGI B HISATRGRZTE, ooy b inggrl with
meldrblogksed38e i), yesistvelnmad atelthusimeved dagsthar andi apatywith pneumatic

i . bl . . ti . .
SRRRSTINS o SRR Sigiadn yARS RECHIR. & pynch pin 272 5
positivnedsp asgiunsihabeld 274 nrthespmpdsitigh in the bothnen 2Tfséfthach pocket

f 4 t 26 Ml d .bl.oc -
281 PRE6 o7 s eS8 voffon 218, ¢t Ry it Mincier thap e desired
diantetep of tebfirdshed hole272.38, pdtéh 280esfpuads hin@T0 heddiately adjacent

f.. ti | ] 242 44 . t
Be BrriBL P B € rfileE Sy Pl e URRiRRRS . Lover
dlodk LOORAs ayetedsedpbaiod Sopdspondhiopwitd €dch piwra¥zng pocket s
26 in tape 24. Aresilient nenber, such as a coil

sprin n epicted) may.be including in the. .
cgulpl igﬂ%n E’lﬁ%& page %mbar'% bwgs%éese%ﬁd,ge hend ROFERT#AS; of each pin
QY2 bitetRE thedtbttom2¥b, of SGodket 26, thereby RFMGR 1dleS2708d cutting away a

apount of resilience in the nechanismto account for )
58341 Hey headpertior 948 4s prshedagomplotoly tspeghhioghrt pRxionyf) of the pin
RRNRIsAMroRbh hERSFAJEA L rh@&ﬂg_(?}rﬁ@ﬁ 078 pisbthAReB Cho?P 874 Bidses to a

into female nold portion. I'S alr”passage’i s

cbghily salprediameter thas beas) yortion 27 dusstorthe aatuesl resilienee of the tape
PRSI Spalee Ml b R0 Dl o0 RO Rl gl vitou
Phtkdribg ewksd 2882722 fits pegvettingeuridesimblvadistbution iofi gocke8 26 from the

puckering itself and from sticking to pin 272 during withdrawal.

Recessed portion 282 may have an opening 284 formed therein connected with a
vacuum line 286 for collecting the chads. In the depicted embodiment, vacuum line 286 is
connected with a vacuum venturi apparatus (not shown), itself connected with a source of
compressed air. The collected chads are carried through line and collected in a bag.

Proximity sensor is arranged so as to sense when bag is nearing a full condition, and may

14



10

15

20

25

30

WD 20041089760 PCTI US2004/ 010142 el enents for
mai nt ai ni ng the bl ocks at a desired tenperature above
anbient. Thernocoupl es may be provided in nold blocks

ﬁ@?%’gﬁ%? connected with visual tenperature P(f'Tfuszommlom
to provide tenperature information

erator. Ml d block 240 has a nunber of pilot pins
OPomRSHde Wit Gnr3larm tor promgt Pparpieh aitengion sméd/er en (intedocketp pause

i dpbh@hudBle W sChoplhars 260 are adapt e and

arranged to snugly s t hrough sprocket hol es
28, 29, when nold blocks 238, 240, are brought
t oget HepPargionoifh taneddcindexed in sheet gwide, 3%ascireviolaly ddsoted with

%38 rf0 1307RM HRUG ﬂﬂl A 32%%@%@ W@l@f)&?g&np rsér{ng motor 128 is

into an aperture in s heet
Iaﬁtﬂéﬁeélfo drizp ralprc@etme&amm of tepe t24amionpositionr intsheet guide 39

RReA S ARB RN 210, 202 MRGRIAp 80958 20 A0 b BOEL Rl actutet,

rb@@glegthaatmlgwaémﬂlq; @2, Hinoi coata@ARith h#mheideajfdaﬂecwe thus heating only

S e R I WERSEE ple et S,

amaintaiped in euintaot Witk diteiekions zw fon deufficZh? timé4ér hfﬁtmg the tape to a

tio vuthrmldblo ks 238, 24 Each
3@3*“%% 8 EYPY LR DGHHle 15 then selens E’ﬁmtﬁé pneumatic

saametomcmutzoanmbﬁngh@hh@bb@mﬂm@ozf g@dch pocket 15 26.
Each pin 272 has a head portion 27§ of a slightly
Iargeﬁ di ameter_t han the desired dianmeter of the

fi ni sREIOMAIT L2Rsls agtugisl1aeain to slive the,tae R4ionthatzzgions 216 are
|pmﬁenya§1ﬁgxﬁd afdivaeR thale RS PeHibrs0B4E 484 g@ﬁaf%7%}0ﬁﬁ§5ﬁ5ns 250.

ight]y smaller than the dianmeter of h

gﬁnﬁ‘l‘.‘ﬂatlfm’hﬁ‘éﬁs 4245 vl 2pfuated ¢ beioe raeld drlacke 238 2HO together,

t oget he % ﬁ%mggekzz(}%%tre?g %cﬁ &%ﬁg‘f"'ﬁa 9%’?1#15[0 3%6 and female
< E@goﬂslﬂ?éOb disttbempiteblesks 53%6612,@13 b®pghthiegedisy, pilot pmm@ﬁo slip

B0k R 0 0 SR o 5B, RGO, o 0

@Fm‘@lﬁéﬁ%lﬁhs ﬁ‘@ﬂ@@mﬂbr 13%ris aptactad)|se HRAT pllotl;ﬁmaﬂéofwaﬂie sole means of

74 cl
Pk @02 PRTSGTIRE oy M oy B SRl igmmppunout
résalting fiomatape m;lekmfg lsnlsyslﬁm t4|2(29 83})1&@ %elﬂahﬁﬂd Fbmg%a;ms and female
. rt en e t
N A T T -
phlltlLen ﬂﬁé‘sem ltcng)rcmﬂagﬁ)nrﬁmagmﬂst&hﬂé ol p&itioR 246.21n Bfis way, any

m,t he ckerln itsel.f and fr mstlcklngto pi N
SSIOUERY O Fplen on pbee BiIAySSPS P s % figortiah én the less

a:ﬁnucap exteg sifdoff 1BE @Békef ber@ether hanuecihash iﬂoi‘é"'mﬁlenéi@ﬁaﬂy Bitical
Line 286 f the chads. In the depi cted

r colle
SHEI0L;s }ﬁg@?g of b%,B H&neilglgas@e positioning contact surfaces for a device

disposed in pocket 26. It will be readily appreciated, however, that in an alternative
embodiment, the tape may be formed against the female mold surface, with pressurized air
or gas introduced from the male mold side.

Once pocket molding is complete, pneumatic actuator 134 is again actuated so as
to bring friction roller into contact with tape 24, and mold blocks 238, 240, are separated,
thereby withdrawing pilot pins 260 from sprocket holes 28, 29, and retracting male and
female portions 246, 250. Servo-motor 128 is actuated to drive tape 24 forward so that the
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connected wth a vacuum venturi apparatus (not shown),
itself connected with a source of 30 conpressed air.
The col |l ected chads are carried through Iine and

c‘% Slsfed N @ bag. Proxinmity sensor is arrapggsifimnie142
£8IEREe when bag is nearing a full condition, and

rray 14 WO 2004/ 089760 PCT/ US2004/ 010142 be connect ed
wiewhy-tommed pookets carqopazsittnneeb pedatponchapine 272, oBlaksi/268, 279, are then

BB B e o BRRAAS Dk b go R il 27

gui de 39 as previ ousl y described with drive roller
130 amd Willi et dppreciated] sinceli@cki268,N2700aré afiepraldwith mold blocks 238,

0 B oRie ol T BRooonrs (eebeh NS Gro Beomst) gty adjacent

Foerins Qi tq@ 29 sﬁﬁntamaslbearhuagwﬁaﬂ%eﬁwofonﬁé&pockets 26 are being
Pne% tig ct uators 204, 206 are nonentari| uat ed

ty, holes A BaRraching asssmbly 19%, gn dnpedia Iy pdispepbsshtion of
Shysksis ﬁfmﬁgﬁﬁﬁ;kgté 26 Hied MRRdh MDfRRing asdchi®ly BS) Qﬁﬂsa ge%ﬁoﬁ’ hidjacent

the tape to be forned into pocket "26. Heatlng

29 that section jscheinggiented imbaating agsembly dO4.As vill lso rb@gpnwglawd tape
UG5 hoMitiched B {Jil&t' fat26b 'vﬂi%név@f mbﬁathb&g 2581945 3RE cTofd? This, pilot

therhoplastic form ng t npera ure. Ar pr essure is

ﬂ%@r?ﬁoél%lag@ thpe 26 dnsingthp puaphing asd haating pravessepguwelpgoduring the
TR0 pREY) e B o EoBRRE by BRI BigehP sctions

ftapa2é. precisely aligned between male nold portions
246 and femal e nold portions 250. Pneumatic cylinders

242, 4 t br| nmol d _bl,oc 2 40
Caze; Ao liniafl SRS e fhbhiod s M. PRI o SnEr By sidiante heat
3Biehbasaﬂnbly 8B.e Atodng timos, tthe Ifm'mi’r@praMS fn&lsrﬁieepauaﬁl by actuatmg a
ons,250. As the d bIo .2.38, a ra
BebeoBeBp Bt 5% 4§ AEndRh S R G Tes of gntlcbe further
ﬁplaﬁgc_;l hbxleﬁﬂal elow. hml i ?gusendom mﬂllfﬁiosd portibrisl 246 @@l fehfafe mold
'L t aneou riction ¢ e retrac ,
35rions £ proda modiep i fantabh i e aiaavidypift pis 260 througn
mpﬁabket QBleﬁl 38,18 so o Gkduirdly rdtAlf RipB 24 it Bl%l&l@@i{osmon Heating blocks
atin accunul ated tol erance runou
&8@305 ?9%%% &reikeplct fempperig e,y Seashield ass@gttly 348 is extended
r¥B kgt H@At dmerag 23@ 732,248 infsbsb & BBvEen ﬂ@h@auag 'bidcﬁ&‘ﬁo@ 282, and the

cl ose on regions 216, air is supplied roug

é?Pérﬁ"hg herhepbrriglds 720 432, msevenbanydset damegs fom emg to tape 24
Ia8Eh® Parkidy. AGAHeR HesifR! %ergljogesp Qhif b PestitRd, by ﬁétﬁbt?rntﬁ'\gé’at shield
e | t her

any articulates or oth uritres on el
Ofiand reseming the athes stsps ¢idhe praceshias befgs. criti cal
exter| or side of the pocket 26, rather than the nuch

nore ﬁiefgﬁ'ﬂﬂ 18 'ﬁésl. 1, Hcf Fﬁa,‘lsynchronizing subsystem 46 is arranged between

carrier tape forming apparatus 32 and one or more pieces of processing equipment 302,

which may include a pick-and-place component fill apparatus 304 and a cover tape sealing
apparatus 306. Pick-and place component fill apparatus 304 and cover tape sealing
apparatus 306 may be any such devices that are commonly commercially available for the
purpose. Synchronizing subsystem 46 generally includes a housing 308, an upper sensor
pair 310, and a lower sensor pair 312. Each upper and lower sensor pair 310, 312, may
include a photo sensor 314 and a reflector 316.
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25 interior side 298 of the pocket, which has the
positioning contact surfaces for a device disposed in

pocket 26. It will be readily appreciated, however,
t.hat i n alternative enbodinment, the tape
6&%08}3%935(1 nst the female nold surfa Wi th Wm&‘ﬁwmouz

pressurl zed air or gas introduced from the mal e nol d
si de. A@rtare Joviteformod podkefs 26 emerges G0, digtaleudi s of sheet guide 39,

afd HatoR! o ?talgr 2@‘% C%#%%q ed?’%&e%Zgr fo%Pg a loop 322

friction ro |n act
bh doksn® 3. Uneer and é)vae Persat gits 310h331|2ela13e antahgedr savds rig provide a

e%n r acﬁi %%”éﬁ?g& gé g?@ﬁ%??B Ppeic ésg%é%éﬂjgbgl"r and the reflector

8616\11:5 thopair. - TRS sigsala fivnodefshr tp@n‘s:iB 10y 812 apeprdddéd torprbeessor 190.

2004/ 08976 CT/.US200 /010142
V\f’ Y% @Br%d“&‘g'&?\:@t‘%ﬂ%%@%ﬁf t%l niicating fheniape Rroguction rate of
Z:Zﬂie_r Bpe fdﬁim%ﬁﬁ)parﬂﬁl@ 32 & dxcéddiip th@ih?ﬂ@iﬁie of pARESRRIE equipment 302,
causin nch s 272 to punch ho 274 each packet
roekE 905 titkaeds the paise mAdp AR E4THETIAPe > Brmiog PuERE 33 @g described
2Bovar Wi'tm&e&ﬁérai ﬁé’\ﬂfﬁrﬁﬂ@hﬁaﬁhﬁcﬂﬁs p#3& and®49 tapb I apparatus 302

form ng and punching processes descri bed above are
FEFPE ARSI 199R 344 rigesdn doustng 308 {WEhen leep 32 eleapsiupper sensor pair 310,

TréBabsoP IR MSthYs caris Sape N ind Sibnds AR MR H LD ‘&fé‘tﬁéﬁr&@mﬁ&? rate of

bei ng punched w th holes 274 'n punchl ng asse

SATihARE fermEng appatatis 33t is sdivsted to mbstamm@e equal ﬁbmapg input rate of
RQGHRER 308, formed therein in formng assembly 196, and
a‘'section adjacent to that section is being heated in
heati ng assenbly 194. As will al so be appreci at ed,

t ape Iman embestmntiof spthiopizirig sblbsyptcnsfl&&)depimdemeﬁlgsrﬁ and 16,

St AR W i L2500
Md@s@mecw wmﬂh ] saﬂahdhjcmttgl sysem bDmpe AY apparaas 302 to provide a

3&% ren s e et g%éﬁ? "33 f’}"l" g??g %@fppgg ‘gﬁ 3% tg%%vggfgtjﬁ%lpr‘?ctﬁ@“ with

|cmwerﬂap@fmnnmgtapmmamw node enabl ed by retractable

heat shield assenbly 208. At any tine, the form ng

proce may be sed b uating a__ 15 manual

cont r g’? c%‘?’rg?lvil "s?‘ﬁ’ﬁeg?/at‘%rth gé}?F ARP #ay Glse pseyide wgpapts or
4fgnals tondn) dpefa&)rfbHLfeH lba &hﬂﬁaﬁlﬂ‘bﬁﬂseﬁﬁfr%ﬁ@ﬁ@%z lafd ﬁa@ Status of the
paus m) nol d portions 246 and fenmal e nol

B i P Sy 3R Pe Proided it e tfern o&mﬁuﬁdﬁe visual
Zﬂd!&’fkﬁildiMJ dlarft ih@ikatBisNck @sohéh&r D hrs, SRhO iRk thafeﬂp‘f‘s;c‘ oiBe like.

29, so as to securely retain tape 24 in prec
positi on Heating bl ocks 200, 202, are retracted, but
are ké&ptaltemativengrehodioens of pisarries kipe | forming eprskafus28Bisi depicted in

@igs.eﬂq §fwhich a mechanical actuation mechanism 326 replaces the various pnenmatic
actuators of the previously described embodiment. Mechanical actuation mechanism 326
generally includes base 328, top 330, spacers 332, slide plate 334, ball screw assembly
336, and tape handling assembly 338. Base 328 and top 330 are fixed together and spaced
apart with spacers 332. Slide plate 334 is axially slidable on spacers 332.

Ball screw assembly 336 generally includes threaded shaft 340, transfer members
342, toggle linkages 344, and drive connection 346. Threaded shaft 340 is retained by
drive connection 346, so that rotation applied to drive connection 346 by a suitable power
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20 so that heat shields 230, 232, are interposed

bet ween the heating bl ocks 200, 202, and the tape 24.

The heat shields 230, 232, prevent any heat damage

f rring to tape 24 during pausing. W

d‘ggﬂ’“g&?ﬁf%e process can be restarted, by retﬁglé ?’R‘é""’"’m
heat shield assenbly 208 and resum ng the other steps
Gburch eudhras aessvo-asottrafholr depickd} esusesrthrehdedfshefs 340 to rbfatenbat not to

BT A 2 B RS B2

(iné arceveodxigllyoinampbsig difpatiguyewith 3daion shihfdadetpyhalftn®40U dBransfer

a_pi.ck-and-pl ace c nent fi.l| aratys. 304 a

ol APCart B SEBp A vosn S o Brela gt . “Thus, when

chrpdedehif G40 is RRRA! Ghnifer ImMRANIR20MEVe xG41E Gitfidadsll shafi 340,
ar at us 306 g%\ be any, such devjces that

ap nat are .
CarREosele 4 tp wxighd andsiraststhereltsliding shide plate 334 vertically
MHMeAY32I Ng subsystem 46 general ly includes a

housi ng 308, an upper sensor 30 pair 310, and a | ower
sensor_pair 312. Each upper and |ower sensor pair 310,

312, rape hppdlingdessembfnotd8 suwesdly iggindesnshegt guide e348ortape drive
R S L S e

Stheettguisgi 48 igerticaliy slidableomn wrfper prstionsid6 24 spAced $82 awhiply have a

oy Uy BRI S00, SEAN , AEGEAR sl 20 o

dowergrortiong 848.s Compressiompspmingsi 862aare disgoll aroudd wpper pgrtiohe 356 as

BB o) A S SR SRS 0 R B

sensor pairs 310, 312 are provided to processor 190.
Wien Tappdrd22isseabty 0 denernlly melndera drbve rolket 364, a friction roller (not

indi cati.ng the tape production..rate carrier tape.
PR st BeigE SE ek b ik g, sl femogtesiop piines 370
ﬂ)rmelsﬂérdl’@m wotptEally afiﬁen b$a@e@s&mtor1@& 'teiiiétsécgta@la is Rertically
use node in carrjer e formng apparat us as, -
J8ed in ratiion, g dheundayeids of sheet ghids é%ew'ro phAriyg rellsp Ap4 isypositioned
32 efdALS 2@ uaddlsias of @pe24 dikposaPRAhedt gﬁidg 928, 10p5G BRIk 366 rests on
| oo ri.ses_in _housing 303, Wien | ocop 322

tape, 322 1, . 0
Hiap e shoet gride A thatihe Sctignele Spowdoniida eaacts the top
GRle(of pe2AP SO hiHs 188 %%i"d%l# Qispsed T Hsbrtuted 6n LRRE guids 348 and

production rate of carrier tape form'ng apparatu

1%5° #Flpdite gppes blagk 366:n Compropsion srrings AZ0 beap egdinsd beadrportéon 372
QF sl Qi8R Mhd ﬁﬁgnemdérﬁdé‘gf L %ﬁigdg%ﬁ%ﬁ%@%@@&f HI368 Yownward

subsystem 46 as prcted 1n
aodhat itenead4 sapinched paiwieerB drive wller 364 awdl thelftivéors milepinside upper
Rk S6810, 312. Sensor pair 324

Tape heater assembly 352 generally includes upper and lower heater blocks 374,
376, and wedge assembly 378. Heater blocks 374, 376 are resiliently mounted to top 330
and slide plate 334, respectively, with coil springs 380. Once again, each heater block has
internal heating means to maintain the heater block at a desired forming temperature,
Wedge assembly 378 is rotatably mounted in a socket (not depicted) in top 330, and is
rotatable and slidable in an aperture (not depicted) in slide plate 334. Wedge assembly
378 has a pair of projections 382, 384, which are dimensioned to fit between surfaces 386,
388, of each heater block 374, 376, and sheet guide 348 when slide plate 334 is positioned
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may be connected with a suitable control system of

tape fill apparatus 302 to provide a neans for
automatically stopping the tape fill apparatus 302 in

t v f a problemw th carrier tape forpi

a‘ggéﬁ"éws’“gz. O course, it will be appreciat edﬂ?%zo?mmuz
processor 190 may al so provide pronpts or 20 signals

tad ita ko vesp drevel dimibassiegiced. Wrdlges asgembly 378 damotatableoby paitable power

%a&begﬁgasgggvggﬁmﬁkghﬂ é&L the apparatus. These

S or Si OV|ded in the formof any
Sui tabI e vi suaI and/ or aud| ble alarmi ndi cators, such

as |i gaps ;t‘orbn@ eids purkhing ressembly 684 |gemengitysinclndest h@air of integral

FRi G, mpR e 5 P i et o R b ppt AR embodiment

Viﬂ(tl@din@pﬂﬁi@h&ﬁbﬁﬁiga@ﬁg uﬁihdlxnngme Rpiaticstholebof taps 24 elﬁfegral mold
t eypatic 5 act tors t he, previgusly
BB EE e o8 e oI m
326 generally i ncl udes base 328, top 330, spacers 332,

slide mbﬁézaw%?émh BiRdel pl &6 B I ataBS PR ¥mitDE s travd, thgeoﬁ is indexed
handl i ng. assenbly E? Base 328 and top 330 are fixe

tiB §heeh gpida 3d8 %a@wuslﬁﬁaw -t Fo igitiate fhe fomping grocgw, dilve roller
M6 tie a3 éosas%(gﬁ\gél)’a ﬁbde@éﬁk&dqalgﬁpigﬁéeﬁtrhﬁgh skt kmde 343 to a

screw assenb gener al I ncl"ud ed shaf

prtion hrfstcar Morntidosss 194, 316,  Romgstent feyes pehpled to drive
ddnddtiby ?%63 9&%%‘&&%&%% 4y ﬁ'@%@&l@‘@{:ﬁfé #HndbSrs 342 to translate

retal ned ri-ve connection rotation
aqmlmeadtdtSbaftjMQ/ &lhe dransation of trauséer m;enziaesmﬂ ahiises ioggle linkages 344

3 L3 ORELRIIEEG, FIOLl G200 QL2 o SRUL G0 Y80 B0 urter

Servo- no Ses r ea
tupwasl, atrfyced of xmwaltrmold tandl lpmhcﬂnt Wodkx 39 tontactsrthe shderside of sheet

T8, 3L S PSRN e SRR G e e

rlinkagek GA4 afe fully eaaeiﬂdd,sshéé plafd 804 aiid stesf pride mmeat&hé%a limit of

e connected .at the c i vot.s

i 2008 S el B gE oK o B HOERA20. 36 Sty closed on
nq&ﬂwxmbmﬁhﬁMﬁbRbhnﬁupwns 342 nove axially on threaded
shaft 340, causing toggl e linkages 344 to extend and
retract thgg S|Idln slide plate 334 vertlcall¥
on spAsdpeskmoliad o oKy G5B S92rase Glosedp pilR! pins xfepd through
spfdckBieﬁo@q&ttawzdeaﬂﬁ thé %&z&le@escﬁS&ﬁ@lbﬁdﬁﬁﬁts In this
t ape heater assenbly 352, and tapé form ng

t, §oweve ay shitpplate 334 mquestupsEd éosan%?' 9?4scontact the underside

\@héédcﬁrﬁéhs%"m dabie ?d}, 34RP ‘%‘i&c‘k%ﬁ s?féfihomer sheet guide

2, which have a s Lle nEter t ortions
§5}8 agaps dhe bjen efcompssiensspsingh 370, therdby disdngagingalie fiction roller in

upper block 366 from tape 24, and enabling the pilot pins to position the tape.

The process continues by reversing the rotation applied to drive connection 346,
thereby retracting toggle linkages 344, and enabling slide plate 334 and sheet guide 348 to
return to the original positions. Drive roller 364 is driven once again to position the

section of tape to the next assembly as before, and the steps are successively repeated.

When the process is to be paused, with slide plate 334 at the lower Limit of travel,
wedge assembly 378 is rotated so that projections 382, 384, are positioned between
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| ower portions 358. Conpression springs 362 are
di sposed around upper portions 356 as depicted, and
prpvide a downwardly directed biasing force to sheet

Wodfydify [ape a1 ve asserbly 550 generaly, efkiAEe

er 364, a friction roller (not

deplcted) di sposed i nsi de upper block 366, slide pins
Jutfaces 480,38 Rynicsd knatos plock 34, 376, and Bheel guidoB#tr Aggitleipiate 334

(i trdthlo® lkaaﬂ g opééﬁa? P82 3FE MU AR b1d RO 374 PRI 9:9} from sheet

and is v rt|c ixedIn positron on the unaé
cuidehASt arglupra@ensmts@ withatapel r%v elt vaill| teer appetidies] that suitable heat

SRSt b RIS A S b B8l st 70, 75,
tand tape 34 85 bidforefto pleestt heptiidatragdd8 so that the friction
roller disposed inside contacts the top 20 side of

;ggst %F%Sﬂ ?‘P% nlscb g‘%ﬁﬁ gschﬂaab ;! Sﬁg’g&%gﬁllhgg Vertical tape
Upmeing blaclike zaﬁ)egen@mmmemad:mnmomﬁﬁp&ﬂ& ReAlelidd P afteibly 404,

A8 B8 b, S S, b oy

$Ratt sl hs3BELIF 412 Sviflom GARsh RS HRACHad Eéc@aa@hl@r TR 4=mbod1ment
'F‘E t.he frlctlon rol l er inside upper

iRwention hassevary agvantageyjapluding pmpli fmtummveé emvective
| Q¥ Mf %bﬁénaﬁ%%&ﬁn%ﬁon qunlify m@xﬂg)rﬂ’(? dge assembly 378.

Heat er bl ocks 374, 376 are réesiliently nmounted to top
330 and slide plate 334, respectively, with coi
spri ngeEat2 saprasts and enelosesithh othen campasknici thexsrtical tape forming

PRS0 30" pak B B4R S GRUGP LR e arve
ragseanblibd0p, eoliratention nssemblyci08 tand fomingapolcissaibly A1G. dforming tool
ZesmbRRAt0 8 it 3 i 1o i SRR, i o B gptaly gertca
Ipatt. aFngaer408fgeperallye oicludes ugeP patﬂ&t 412/?(?6 Howerecabinet 420, Upper

A g i S SR 0 S Y P o B 42,

péspeatival3A FramepiO2 iid suppartbd oﬁ&eg\zl‘@l@.OOM 089760
PCT/ US2004/ 010142 at its lower travel limt as

depi cted. dge ssenb 8 is rotatable by a
suit abf’gefﬁ\égw% 413&911%1 A ﬂ*&ﬁ%ﬁ%ﬂﬁg&cw&mm@% (@Atshown). Lower
dﬂﬁn&tttﬂd)gen&ﬂ[}eeﬂcwsl the refisinddd FHhe) thedSmfRD bompbatnts of vertical

ral, |nclu s a pair of integral nmold and punch
%f g "§é§m$§§ as descri bed above for the previous

enbodi nent, 5 |ncluding pilot pins for engaging and

hol di pefekhig 8 FF@C &Qt 23 %sf $3,0feel! &‘ﬁ%rgdassé:ﬁﬂlf gbaly 1% includes

and punch bl ocks 392, are ri htedoto
290 rge,ﬁd2§| gea:émgtoaﬂéﬂ Ftationary rollers 432 hnear displacement transducer 434

and dancing roller 436.

Tape reel 428 is operably connected to gear motor 430 by toothed drive belt 438.
Gear motor 430 drives tape reel 428 intermittently to insure that tape 24 is fed only when
required. Gear motor 430 is desirably a small DC gear motor. Dancing roller 436 is
mounted on a linear rail guide 440. Dancing roller 436 is operably connected to linear
displacement transducer 434. Feed back from linear displacement transducer 434 controls
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In operation, with slide plate 334 at the lower |imt
of its travel, tape 24 is indexed 1in sheet guide 348
as previously described. To initiate the formng
gfive roller 364 is driven so as topRiBeRbyd0142
pregetern1ned | engt h of tape through sheet gU|d g

to a 10 position between heater bl ocks 374, 376. A
rﬁ??fa‘fl?t@hﬁ?ro tp SFi¥e tape rogt 43, Hhag faeding tapg avhep Hrneguirwsibykiying tape

rediabs shad; 1sf er
égﬂbergﬂ%% to ?gznsla%géﬁgﬁa%ﬂ?ﬁgﬁﬁﬁmgE&%?@340 The

transl ati on of transfer nenbers 342 causes t ogg gl e
| i nkagefrdagito Kip 23x sasyaitape Hrivecdsgeratily #06 genstalld enghidgs drive roller

4, S btor £, SOl 6Bl dithtie L UAE DV 4475 desivably

caumvatmcridetdhhma molibar forthed of almimgmim 24 gmndeld&umth IvuIcanmsgi rubber.

al nst the bi.as of co Si.o n
Wt VS 9% inch B8 WSU°stio PR, A8 08 Rl B AR btuding =
pbathel BBYerdell 450e é’he gavateps @vms&rﬁiﬂy #O® advapcels itapetin @h indexed
their ran ep of t veI integral nold and punch
Bji;sg%%st{'@ﬁg] SFI?"P&IU@OCI osed on tape 24, as are
heat er bl ocks 374 376. As integral nold and punch

bl ock HedOdhiclBXdembly @1Z; a9 5RH in Pigh. 24 JRll 15, Ru&EMEinE R SRumatic
sprocket, holes 1 n tape 24 as in the preV| ously

SHaR W ctpoling durains: B30 i heatshielde 1560, RESRDLY R REaic slide 452

Amedly SRvaidedton r&%m%uﬁﬁuamseiwhapmeﬁ%om fzkles 454 are
t he undersi de of headﬁgortlons 372 of slide pins 368.

Gpcded e 8ERwse of Pammerseroair £104 phowmrand Kitseted, Eﬂ“@éd tagg 84 passing

aadh forﬁ:ﬁ% t&l%eﬁglyfﬂﬁpiﬁﬁ%hﬁm a%?é'rﬁtﬁﬁﬁl 2dd; raﬂl{;1 ﬁﬁ:ﬁ:@fs two heat
dlseng the friction roll I n pper
fshiglest é%e formed apf) C&n dashingig (tph@wbb)l epacpd rapaltt omp@sgqnmh parallel

t

BB s Ao AE S kBl ool iyl 956 pibretlod generally
rvetticaldy indgictuaigd by phdumietijelisle 342 jo aivencemabtetme abdnlgdeiertlcal path.
pl ate 334 and sheet guide 348 to return to the

ori gi a5 Q0 er 364 | ven

agai nﬁt% 'Jo I*lgs 3?#%!2')/%0 %c?n ng%%bsllf g{)% t11'1c:ll1des back
apselido Icyhmlsr 4156& pekeat bead cylimlers:i@md ﬁmummolegrhndee Kg2.
repeated. When the process is to be paused, with slide

P oer itk w5 tolled Sylrah 438 tPPiBly ot SRGusgolle g, which is

3uyEpoped iih Ib@ﬂed slienatdvis 465, V\@aa@(ﬂﬂ/reﬂéﬁ der 458 further includes
PCT/ US2004/ OlOlé%ﬁémgrfaces 386, each heate

FPEERALS Funoghips PF@@P“@"E‘F%?@ 43”28 B%%mﬂa%cwaﬁré% as well

33 prehbd ¢ 46PXYRr BrmiBf Rof E%lhﬁ&stlésgve R&4inbe h&l‘e ke 8h&k acting
bl ocks, 374, 376 awaﬁﬁ?froms eet guide 348 and

prespatic eybinders thopgh tions of thes |cpmpeneatspmay egually well be
tebtolRl bl 8B fhdt9fbar acting actuator known to those skilled in the art.

Desirably there are two preheat head cylinders 460 opposed to one another and
operating in an actuation direction toward one another. Preheat head cylinders 460 each
generally include preheat head interface 472, pneumatic connections 474 and position
sensors 476. Preheat head interfaces 472 are adapted to transmit linear motion from
preheat head cylinder 460 to portions of forming tool assembly 410. Position sensors 476
provide feedback to preheat head cylinders 460 position to a control system (not shown).
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shi el ding nenbers or an air curtain nmay be interposed
bet ween heater bl ocks 374, 376, 5 and tape 24 as
before to prevent heat damage. Figs. 18 and 19 depi ct

f\ggép"%”%gmdl ment of the present invention. %@f/ﬁéz‘ﬁ 6020"2

ornm ng machi ne 400 generally includes Trane 4
supporting reel delivery assenbly 404, servo tape

dri ve Referang)toy Fipg628 od (29 frming tool eudf@ée:b#@iz ::@B:des forming tool
F Qe 20 4980 Yhne grgeg bafae ét#%a 48*66% lﬁénd fgﬁagnh’ézv Fhtming tool

vision systeem recep
anfsdfaliendsidtis adaptdd tolpeovide & nmnmcndmamtlspmanm ofaftwaing dod sassembly

Y e N —
naysteh @notrshowity droemiti 2o pgemblys4 10N th thiscsnebbdimdnb of thie likdrention, is

ORREET o Bl Bty Gt R0 317 P 0 4 P s becn

alesorided &1 sugsgthﬂm} d?ﬂhﬂ ‘ilﬁbve a%ﬁ?ﬁké{ ﬂ(bongfmhﬁ Qdéol &%ﬂi&ly A0 will only
4 orm ng tool asse y 41 For m ng

%(ﬂe %@g%%%wﬁ}’g “1810 is oriented so that tape 24

passes through it at along a generally vertical path.

Fr ame réRring @5 N8dehnbl d} B0 PRIy RRGIdes ??éh@&ter Hebds aB4l forming die

Iovver cabi net 420. per ~ cabinet 41 | ower

j fsmingassist; logk: éﬁstwan ins 490ione gmﬁz 45 and pyrghing tool
d@ar ﬂaéater hE&APasA m%%mateﬁr@aﬁg%h r—:'a.& c$i a&& drQthing die 486,

| egs 426. Upper cabinet 418 oses
dpering @Wilsé b hﬁ@&em@trmtpm%ﬁﬂrend mmleng tnd) 494 larenastuated as a

428 GeRELAE! ¢ ole 8&' 2t h?g{ gﬁt?engﬁ p%%p%eﬁ%gﬁ%ﬁéltape 24

conponent' s %o tica m ng
Rbmzhfongms@oma@smblzﬂlozz and 23, reel delivery
assenbly 404 generally includes tape reel 428, gear

not or 4 rol |l er.s dis enment
trans u?g? e%%ﬁ& andg%%clpveém%l ?pgrguié%g% %5%5’?3? generally
m_ﬁlcalspaslpmnaﬁlhys cricnatioh digs 4 mmgberrofmfltrmtagéé;ﬁn hlyat ltuoﬂtohedremcal
[V elt 4 rmtor 4 eree
e Srie mrribe sl R barFar Sl Mosfioin i aR B PR cptiflnent. 1o
radldjition,cile vertianl mmliilinoﬂi}g 6tdqﬁ: @.ﬁ@d 4%&1}’0\;@5 f(ﬂ&iohvdaﬁivﬂ Qﬁlﬂcl)w over
Ci er nmount e rai
g’affth&at ﬁﬁ%ﬂs ci T AEieRes, of4o98vective Sirtlay « 93@8%1 chesth i grovide
|auxigiaty aiflo®ith 266l FREHealcr RIS UELindade 24 G86h B;%irhloﬁrdf%rtxcal tape

i near displacenment transducer 434 controls 20 WO
Sormipgmeciuts 49613 preswba/ 010142 gear notor 430 to drive
tape reel 428, thus feeding tape when it is required

by dr F¥inifly BRAUR6 and forming assist block 488 are opposed and may be advanced
against each other to form a pocket in tape 24. Registration pins 490 insure that the tape is
properly indexed prior to the actions taken by forming tool assembly 410. Punching tool
494 includes punch pins 496, adapted to punch a hole in each pocket after forming.

Forming tool assembly 410 further includes preheater pockets 498 and forming
tool pockets 500. Preheater pockets 498 and forming tool pocket 500 are adapted to
interface with preheat head interface 472 and forming tool interface 478, respectively.
Preheater pockets 498 and forming tool pockets 500 thus allow forming tool assembly 410
to be inserted and removed from tool actuation assembly 408 as a unit facilitating ease of

set up and ease of die change for the forming of differently configured tape 24.
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reel 428 and stopping tape feed when an excess of tape
24 is present. Referring to Fig. 23, servo tape drive
assenbly 406 generally includes drive roller 442,

444, support frame 446 and belt dg
B%égor“%&? er 442 is desirably 5 an overnol deéélrilﬁm%o“%w142
roller formed of al um num and overnol ded wth

\ﬁne@iﬁnﬂbfeﬂwrﬁuﬁ@@rof fomiingtool agsé¢nahly 41Q may be vemmaved ¢ud replaced as a
t L '
8, R 40t U s AP B

406k vBmdmOn dpentime &muininciesdcstcafsa sin hdxhtmﬂat fouging tool assembly

f Sse 410, Heat shi el a

Q0Bbe B BNty Sl nfE L Yo Sty changes
prueinnseshort tindk) sI i de 452, cooling nozzl es 454 and heat

shi el ds 456 Desirably pneumatic slide 452 linearly

ool | RpRIRE ot 0 Eu 5 visoe 1w 41§ Bepoei e ight soure 502

cmfrﬂigeﬁs@ﬂleaa 504( NQght S&Qwﬂozadéﬁrﬁnyﬁ@hiﬂﬂﬂvgﬁi t B@L@& 6. LED
gziggg through formn ooI asserrbly 410.

SoUESE PP Jesirably incky LEDs, &Ri’easmtwalﬁ‘ég{munhng 510.

shields 456 forned of CE Iam nate (phenolic) spaced

apart piigitA c&ﬁ&@ ‘594 ddiihE} {( gERY ilndloa 26006:[‘5@0 4é8fd§ég§ijv§ scan Sensor

enbodi nent of the inveniion heat shi el

05r1P- et aderehids ams}tablv digitakegmeya é@#dhﬁaamliﬁﬁs [tg inspect the formed

e A Ry p e R

amttht‘aild@vf the tper4 (40BN chepithlfom pakeide potiat (/- 30p) and overall

rol li.n 4 e ead cyli,nder. 460 and .
ke ol Pl ind Reben S5Ras, R Y TRC Abig e 414 psirably
ipgovafarpabdryssive neacdigithl tcama-acdmpmt that feed iM&pbs Bhidckcid d Somputer for
20 squorted in back up roller clevis 466. Back up

cylinder 458 further includes pneumatic
connectlons 468 and position sensors 470. Back up

r oI I euzefeyﬁmg%emf 38 chadSeobPlatle 436 gBicRAISAhclGIds a6 adfhbly 516

faormng tool cylinder_ 462, are described here as

|a|n 35 18 AASgseribad abayei airfloyy psserbly 51 ¢ atsykies pgontinuous airflow to

fdivee dh@Sin€ jaf HESS SJaf ST RNMARNEL 15P06 1RAHERd for WRblyirdSas needed. Jar
contralled b any other |inear acting actuator Known

%S@Hﬂgablygm transpapemt plasticojer in grderrip pllpwiyispat indication of when it is
haoihgRgAt head cylinders 460 opposed to one anot her

and operating in an actuation direction toward one

anot her. Preheat head cylinders 460 each generally

i ncl u @EOM%WBaGEI delivdryi assamiflpd@4 deARels tape ddditoncthe tape reel 428 and

heagqﬂn e O%Z %fgggoﬁ?? h}l dt%trbf)ag{ findef ga?cP“{%e L 436. Linear

are a ransm
rdmstplaoemérrt mmnsdpcer a4 serisesditle mchmmdﬁ'rdadcﬁﬁ)g tablepdda armrthusodenses the

for tool, as 410. PositiqQn sensor 6

sRlsTh e, SRR Wyt Wosmodihe Fg mesegy 408, Gear motor
clc]:] mnsmitemmtaatlyﬂ@ insode tise/iapeTn is el oxﬂi‘lﬁmﬁ required. This configuration
allows a buffer of tape 24 to be created the size of which can be controlled based on
feedback from the linear displacement transducer 434.

Servo tape drive assembly 406 indexes tape 24 through the forming tool assembly
410. Drive roller 442 advances tape 24 when back up roller 464 is advanced against drive
roller 442 to pinch tape 24 and thus allow drive roller 442 to drive it forward.
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21 WD 2004/ 089760 PCT/ U52004/ 010142 Referring to

Figs. 28 and 29, formng tool cylinder 462 includes

form ng tool interface 478, pneunatic connections 480
a‘mz@’%%ﬂé”on sensors 482. Form ng tool interﬁ@ﬁﬁsz@ﬁnom
is adapted to provide a connection with portions o

forni&g t ool assenblg 410. Position sensors 482 '
pr ovi d@ok cashstos k awembly, 30 gadvartes cond glrctp Garehsaish hepds 484

2%@9&&9&1 of thY dsE8P thidfhe RBPWEImMb I 21T REh §ORvarited @i ietacted by

,. in this enbodiment” of the invention, iIs
femeipgtaolcyliaders 46%i | ar in structure and function to

form ng subsystem 44 whi ch has been described in

bst > ; _ .
assorty h b o2 Yl A hEe DS diafiehO TR i e anced o
Roterposgheabsiliclds4tristweent pthepbardueads 1444 amtlapei2d wherel sateegssary to

h s 484.. form,ng die. 10 486, fornj assi St . 0C

R padicnon o AT W Sef Simy Bocliig nok A A1 4B SRER o B i between
fheatcshiehdy 456 ahd tikQdpe 2 he aerticaleirnitaticiBef Heaieshiald asstrably 412 has

preheat head cylinder. 460... Forpin Le.4

e RivBEE ccaiing, pohBon cQnling PE PG, il 96 gud, fpe 24, thus
Aninihizing theofked 42 4irflow iRl ddaligthoaslefssquni t by form ng

tool cylinder 462. Tape guide 492 provides a path to

gui de tape 24 through form ng_t ool assenbl¥%410._1

1 iTSe GREaHPA IoBRIE (0] FHABRDY S1f EapbagRRlly Wi to et of

Gbin@ff Skbshdlerd 4499R&KBEd Ybov¥ @hd tHeforl @il thbOBs fuffhbSdescribed at this
orientation has a nunber of advantages, in that it

HPows vertical tape form ng machine 400 to have a
smaller footprint than in the prior enbodinent. In

addi ti : oy i ' Ldgs :
a1 | ove F BreoeR Mo By Bt FRG BV shRB: Bithf Sifold ceparting

Am the central sathibutes ftherenfy dearefors, dbe fillusimated damehodimeng should be
r e XL - Ls

R L s e G b

fapperidad) cleimk i mather @Bni the plaregeidg descripting tdi indie®8 thedcope of the

Qg&gkag assi st bl ock 488 are opposed and may be

advanced against each other to forma pocket in tape

24. Registration pins 490 insure that the tape is

properly indexed prior to the actions taken by form ng

tool assenbly 410. Punching tool 25 494 incl udes

punch pins 496, adapted to punch a hole in each pocket

after formng. Formi ng tool assenbly 410 further

i ncl udes preheater pockets 498 and formng too

pockets 500. Preheater pockets 498 and form ng too

pocket 500 are adapted to
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interface with preheat head interface 472 and form ng
tool interface 478, respectively. Preheater pockets
498 and form ng tool pockets 500 thus allow form ng
tool assenbly 410 30 to be inserted and renoved from
tool actuation assenbly 408 as a unit facilitating
ease of set up and ease of die change for the formng
of differently configured tape 24. 22 WO 2004/ 089760.
PCT/ US2004/ 010142 Specifjgfidd Y, the entirety of
formng tool assenbly 410 may be renoved and repl aced
as awnkin'atlai ;I;ms provi des for ease of setup and
changes 1n productl on for dlfferent sized tapes or

pocket s. rod Uuetizg '2”19;9%&{3511 Fhddehs RRCRBISANB Birp
addi |ona O m ng too s’JsEé‘rrb y 4,1,0 may be set up
oﬁghstanmermé?@nmm&ms APREFS AFERTEME* and qui ckly and

easily changed 5 out in_a short tipe Refe,msrlng to

Fi gsaeyide W}WWW 2 4tP BhRAPRIT y | ncI udes
i ght source 502 and di |taI caner u
502 méévwea@myly%tteﬂw ¥ mﬁ?gﬁ?“?’&ga’eé é%g'ﬁ‘%
diritfere bl OB UF GfolDiBoreinitst abl y i ncl udes 12 LEDs 508

on a ring shaped nmounting 510. Digital canera 504
desi & abuivg asadbictaeptd t&ﬂ&ﬂatxaa%ﬂrepm oh eqgh ingremsutiof the strip,

c n.sensor, .10 512 3 Pg By ) g@&){owpﬂyﬂmalthe
Wi'was%gg‘ﬁabl rtire to | ns n%%%l
lt REE RN

qmmumjattlap}@ne aesipey the Mw&%&%w%
ﬁo@ﬁﬁ@%ﬁcaﬁ@pnﬁ%rﬂﬁdﬁﬁﬂnﬂﬂﬁﬁﬂnﬁpbﬁémm@hmgﬁ% of t he
t ape (+/- 100); the pitch from pocket to pocket

(+/ - o 3e sag aﬁb&ﬁlﬁ?h&mgeﬁcm‘ kbdotieplseibistppse a thiLbichichotitsar pf e

of . hol t.ea fdddiikibn;d@ai r abl y
gélbfitp F’%‘st%ﬂlp\?e %c %%ngﬁlta caner a %igxt]’put t hat
feed [ £S bac t 0 S the molding
P% ﬁy@iﬁnﬁﬁgﬁuém& %013 MAhORLLS the mo

m boiuging o ol of gl partjons se) st b W“é‘%s‘%ﬁ‘@ U ot one

pasaidadne bay e mad pirieiinhiieg s bylesddd prriiw aid ¢ cepresponding

%%giln%§ﬁ§ airflowto direct chads into jar 518. Jar
ed to be renoved for enptying as needed.

Jar 518 desirably is a transparent plastic jar in

order to allom1visual i ndication of when it is 20

beco ul &ﬁg’ﬂldﬁvﬁgﬂer
de-r m ﬁgﬂlﬂf éape reeFA% gbﬁnﬁ& %}
mm@gwsmn&icbﬁn@ﬁﬁwmwﬂ%‘ln 3%‘&%‘?‘5 8?“
dancing roller 436. Linear displacenent transducer

434 senses the location of dancing roller 436 and thus

senses the
3. The apparatus of ¢laim 2, wherein the friction. yoller ia selectively positionable

in gt Jeast a first position wherein the friction roller is sngaged with the strip and a second
position whorein the fiction roller is spaced apart from the strip.



anount of tape 24 available to be driven by servo tape
drive assenbly 406. Gear notor 25 430 runs
intermttently to insure the tape 24 is fed only when

r r This configuration allows a buffer
éﬁggamﬁgw%reated thegsrze of which can be co $ﬁ¥?%“"42
based on feedback fromthe |inear dlsplacenent

t4 ans dbe erpark@us. of Skainy 3, wixpein theidvive sndlerisklriyenti)6a semchemetor.
tape 24 through the formng tool assenbly 410. Drive
rol |l er 442 advances tape 24 when back up roller 464 is
advanced against drive 30 roller 442 to pinch tape 24
and thus allow drive roller 442 to drive it forward.

33 W\OTRe GgpLany 60 cleind It SRk hi Qiriplof flastic mm’suﬂtlms at least one

assen'gﬁﬁg?#)lﬁ adva ces g}?k@f e‘ﬁac{ﬁ Er ehe ter dif;tliefd'olding

\hﬁﬁeﬁibly h‘asad @ntiot Sins2gdapebdibey bef @éléﬁuﬂ&yt@rgbgeable with the

c nd 2 hrs enbodi ment. of , the invention

ﬁﬁfgf ﬁrﬂzr M?stmvhﬁ& %FBOI4 YRS arercgntasied with the pocket
irggi®t. pose heat shields 456 between preheater heads 484

and tape 24 when it is necessary to pause production.

At the sane time, cooling nozzles 454 can direct

cooling air between heat shields 456 and the tape 24.
The vertical orientation of heat shield assenbly 412

heat lsrﬁr eﬁ%\‘é’rﬁ%@ﬂéfmﬁf t %mﬁm %@%ﬁ%ﬁ% Sﬁ"%ﬂn?ﬁd & disengage

rdesarithe stripayheh ithepilot pins mga wigh the proclest Helds. 10 The

operation of formng tool assenbly 410 is

substantially simlar to that of form ng subsystem 44
descri bed above and therefore will not be further
described at this tine. The present invention may be
dnbodTael a;bpmnrshﬁmlaﬁﬁ @ pwhdréin ftloer Heat sh'idldmudémlﬁi? mlddbmgbody portion

o ot E AR B 1 M e Prte ety A sgied ot

heRAs h&apﬁ&l bd 5dlettivdlRtpbsifiorRBR $Othat &&h Ishiztd Member is disposed
ref ere a@g% made to the appended cl ai ns rat her
i

SERFTRIR SRIfachRAriRR ofdhe hratipggsseiE scope
of the invention. 24 CLAIMS What is clainmed is:

8. The apparatus of claim 9, wherein said heat shield assembly includes a pair of air
diffusers in the body portion, each diffuser positioned so as to direct air onto a surface of a
separate one of the shield plate portions.

9. The apparatus of claim 1, wherein the heat shield is an air curtain.

10.  The apparatus of claim 1, further comprising 2 punching assembly, the punching
assembly having at least one punch pin arranged to be selectively contactable with the

pocket so as to punch a hole therein.
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1. An apparatus for automatically enbossing carrier
pockets in a continuous strip of plastic material to
forma carrier tape, the apparatus conprising: a guide
%6%}&“&9‘%3{ or positioning and guiding the st rﬁ@r/*,lﬁo&tfb‘iouz
apparatus; a drive assenbly adapted to selectively
engage and feed the strip through the guide structure
in a sequence of uniformincrenents; a heating

assenbly adapted to heat at |east one region on each

5T ol 5 461, B, BERMA AR T Bt g poron

tdefingpdtya diggltend therdod ths heddrhasing alfestatosk-e&sibng) liémension, the shaft

regi on, .the rtigon being reciprocat.i ngl, sit]onable .
S Ravpg s pliion piBiadfosd sipst BRUGBLYmeRR R FORREILR fpd portion,
ahelsedombabdsagctidas dithedich®aing tésk tHan tHeirstlcrdsB-sediohfdimension.
shield assenbly arranged to selectively interpose a

heat shield between of the portion and the strip when

the portion is positioned in the retracted position;

and a nol di ng assenbly for nolding the heated region

i1l O THBQFRitus &M\ 3aifiD], Huihr cBRPAGHR Yo 'rﬁa&&iﬂgl grtnﬁlgﬂfgit ccurately

of mold portiaons selectively oontactable wt

|Rogisipnigg the siipdp dhe guidgistucturche pair of nol d portions
including a nmal e nold portion and a correspondi ng

femal e nold portion. 2. The apparatus of claim1,

wherein said drive assenbly includes a drive roller

and an opposing friction roller positioned so as to

f13i ct iTomabpayatenghiclaint (2, whareip thehsrip lo€ plusticy mateBial Hdseat least one

r [ reip the fri.ction roller is. .
3P ey SRR e LB RS mteofye i it 1 fndecin
veisermbilynintlndesfarbiatl idetent medhbsism havisggBalepbriddr positivhed fufd qdapted to

nd a second ositian wherein the friction roller is
%6%%%"8%’&36&?‘%‘ ap sl g“’s‘?ﬁ‘%& 19l6S.\10) 2004/ 089760
PCTI US2004/ 010142 4. The apparatus of claim 2,
wherein the drive roller is driven by a servo-notor
5. The apparatus of claim1, wherein the strip of
ﬁl astic materi al ga,s at least one_ serjies of uniformy
Baced e gPRERE ohdpias 1gevherdn thenitie oh plisiimmatenal has at 1east one
Wheds I fRinifBenFehadbd) Spro@l@B BAB Forfad threRlrbtighl dnHX&rr]HEt;eri]Jg teQhdexing

pi ns_adapted to be sel ectively engageable wt
2peBbRigpcipdss edighiFepis ta register the spreskephalefen t he nol d
portions are contacted with the pocket region. 6. The
apparatus of claimb5, wherein the drive nechanismis
arranged to di sengage

15.  The apparatus of claim 1, wherein the strip of plastic material is wound on a reel,
and further comprising a feed control mechanism to selectively feed the strip to the drive

mechanism from the reel.

16.  The apparatus of claim 1, wherein the apparatus includes a control system operably
connected at least with the drive assembly, the heating assembly, the heat shield assembly,
and the molding assembly.
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fromthe strip when the pilot pins engage with the
sprocket holes. 7. The apparatus of claim11, wherein
the heat shield assenbly includes a body portion and
Wy spaced apart shield plate portions
gyﬁj?léog{ogﬂ%o therefrom the shield plate 'portil(’)(ﬁ%'r[IS2.004"“10142
adapted to be selectively positionable so that each
shield nmenber is disposed between the strip and a
separate contact portion of the heating assenbly. 8.

The apparatus of. cl.aiym 9, wherein said heat. shield .
10 e n B8 iachution Taifh 1R, PhepPiacthe coniieny B § Fngh aypomatic
opéradiy mode Hod ‘t]]{ef qgﬁfam,oséh?ieﬁmﬁ ﬁ?fo?x% ﬁl@rﬁﬂlieilifg 0.&? %&taécessively
ont o rface of a, separate qne of _the shie at e .
&&ﬂﬁgﬁéﬂ 8 itk besting A Wyrand |ty pRolding prserably tpdoueh the guide
heaétuehisik dhd &ivdindhinidnyl2h@ b RelectRely HeRaabR phddeYSode wherein the
claiml urt her conprising a punching assenply, t he

(SR held siglienapp i1y the gpidegstaieturee e pastien fruprsitiope in the retracted
HobiaBEIGHd R 1S sBRldis hbs‘{t%n)éd eawa%eﬁaﬁoﬂy dnfl the Werip.
pocket so as to punch a hole thereirh. 26 WO
2004/ 089760 PCT/ US2004/ 010142 11. The apparatus of
claim 10, wherein the punch pin has a shaft with a
head portion defined at a distal end thereof, the
ad [ ' . C - 3 | dinensi.on e
SREF e ¥ il b ShinC TR SRPERb e NS shegRoy amansed
se eickive ainbossekemstianamdionc the tappdneud) dredypoirdrizing ass¢misly including

e Cl 0SS- tional .dinmensjon bein ess than .th
RO SHRES 360 A oL ILRET biffe ATRe oS Dl afhen the
Ghmunt &f lcim'elt bepe preseqtr imﬂ*ﬁgsyﬂthr@:ﬂﬂ_ﬁgiaﬁ?nﬁﬂsﬁgbi yucesy of a first
accur at e ositioning, the stri.p i.n the gui .
FFeefried amBi w2 oshieh seheee o5 pei paif prmBactopees oy gsngraie @ signal
sthen phe fampligtséfl antidatiafd flesdifisn e yBaATbniSINE asse@ibhes Rbs than a
uni fqQrmy spaced sprocket hol es fornmed therethrough

PR RE BTG ng assembly includes a bal |

detent mechani sm having a ball portion positioned and
adapted to selectively engage and register the
sprocket holes. 14. The apparatus of claim 12, wherein
the strip of plastic material has at |east one series

dP- unithe rappgrasp £f cdaimp L owbereiRosash afotheensint ple sansers o gperably
WehetRET FItH thD CohitSICXshith, ARSHAREY HRC l:&f%%is _Iaﬁset&hgﬁt adapted to

sensor. to register the sprocket holes.
Aptemetically ipitiatel Bierpatse minde avhen tthee amowit (f farrjek daptei present in the

PRAaZing Jp UL 18Tl ok o, B i) bR Bl e o

taptorraticadlyi initiate the normal automatic operating mode when the amount of carrier

tape present in the synchronizing assembly is less than a second predetermined amount.

20.  The apparatus of claim 1, wherein the female mold portion has an opening defined
therein, the opening selectively operably connected with a supply of compressed gas, and
wherein a stream of compressed gas is selectively directed from the opening against the
strip to urge the strip against the male mold.
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mechanismfromthe reel. 16. The apparatus of claim 1,
wherein the apparatus includes a control system

operably connected at |least with the drive assenbly,

t ' assenbly, the heat shield assenbl

t‘ﬂ@%@%‘%’% assenmbly. 27 WD 2004/ 089760 ¥erughthoione
PCT/t1JS2004/ 010142 1T The apparatus of claim 15,

wer eiThe tdpparstwat ofotlainy dt evherid i the guise noruetire asitoriemsted generally

' . rein . ynifaor
(R e TR b sl Er B0 & B B Sl i g heraty
heedicelmpttassenbl y and the nol di ng assenbly through the
gui de structure using the drive nmechanism and a
sel ectively actuatabl e pause node, wherein the strip
is held stationary in the guide structure, the portion
is positioned in the retracted position, and the heat

221 el A procdes frtiprefieigheioneidué PRstRWatricd fifpe 2BGng ififormly spaced
strip. . 18. The apparatus of claim 17, further . .
CoHpr e PRYCE %’}4?@%‘6?&“2%?@%1&5 51 1ppelor nipRFEHNG eqipment wherein
HREQIN® tHFPORSRE Fedekdc8) thd ]isx-a@qsé meRuiBenARPRLAL US, the
synchroni zi ng assenbly including a pair of sensors, a
first sensor of said pair being arranged to generate a
si gnal@vpedycingdhe eamperiepeoising:a ¢arder tangrmbestirg: pRParatistadapted to
omi 2 Ad A ¢ . ) _
AT OB SHBGBRORAELY ok B4°520 02 Lyl squeniaty
tsenbagsed i aigpent undfore incrementseofSheyyieip by sdnwentiah contant wiith a heating

Sty 1, Sl 53000 BB, BB AROuES58T o o

FPPlinuaLY _Sap@fpmﬂlueﬁc?m 158, thehappamius a_dmrl]letbio thhiethp a’nfbosﬂng process is
. . { 1. . .
Y AT Loy -

automatically initiate the pause node when the anount

of calb)isepplyiap ?hqon;]aeﬁ?_rthpei to at fece of\cacier g&pb pid@gss&@saa[ﬂipment, the
is.in excess,of t irst predetermn amount and to

SV BHERY a@%ﬁstﬂwi aﬁ?e?f}g‘fe@a?ﬁretg%ﬁ ﬁé?peé‘m“g%"t;i c operating

node when the amount of carrier tape present in the
Synch(@Réminge pasmen halate® ol (RStipé praBuchiof S4&1Ming a first sensor;
predet ermi ned amount.’ 20. The apparatus of claim1,

wherein the female nold portion has an openi ng defined

t her el SCHSHIS SGEMTS T%IQP‘SB’HPQ/@P‘;/IDBE@F'&WP‘}% a6eread sayor;

with a supply of conpressed gas, and wherein a stream

of co@reRg aPraRskot SpSIFESin¥ &L with tﬂ%cﬁr?ldanﬁ s8Bnk !Qﬁ‘ns?rs and the

openi ng against the " strip to urge the strip agains
{CAELCH PR embpsging apparatus to intermittently pause the embossing process so that the

tape production rate substantially equals the tape input rate.

23.  The process of claim 22, wherein the catrier tape processing equipment includes an
automatic component loading apparatus for loading a component in each pocket of the
carrier tape, and wherein the process further includes a step of loading a component into

each pocket of the carrier tape.
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28 WD 20041089760 PCT/11S2004/010142 21. The
apparatus of claim1l, wherein the guide structure is
oriented generally vertically so that the strip

S rough at | east the heating assenbly |
ggééﬁgpgpﬁ§ vertical path. 22. A process forb8nﬁ§8&&mouz
produci ng a continuous plastic carrier tape having
Ui f orTikeypregeesc eficlain B3 swhateipabk edrsier apel proosdsinguapipment further

S [ t.0_processi ng. egqui n erein

CHEB4SE i 3P B Pinf R e BB, PR the process
| fncherdnchgles b aters bPqpplyhfg the egveprapelorer thg potletscarri er tape
using a carrier tape enbossing apparatus adapted to
perform an enbossi ng process wherein the pockets are
automatically sequentially enbossed in adjacent

uni formincrenents of the strip by sequential contact

VES! N Th @RdceRbf RSHEIED WheRthe he.AiRE 28eMbIDBIuBE 2 pair of contact
assenbly so as t.Q produce the carrier tape at a

9T sidediveky pesipensbleceiap e Goatagt onppitesisisa phibastripda peat @ region
ST cabidincioRRne RRRRR M3 AFRE ¥R enbossiy SphialR! Mrther incl?%as a heat

intermttent|y pausabl e w thout causi damage to t
shicidassmifly adepted torpalestively intgrpyse suhopti shiekdbeteensash ¢ostact surface
a8 _ . i ' . .
L i o b, AR B pRUcE S B e 5 sep of
tipisEPoping Uthe rheate shigldy betwesnnepch qoatasimevnfsce r midathed strip when the

tmohﬁ%%ﬁ&géﬁ%ﬁs% rate using a first sensor; (d)

sensing a paraneter related to the tape input rate
usi ng a second sensor; (e) using a processor operably
connected with the first and second sensors and the
carrier tape enbossing apparatus to intermttently

se the enbossin rocess.sq that. .jfhe _tape .
pr gduc F’Bﬁ’“?sgt"z c@fgggdﬁlﬂ? W%@ﬁtd” eé‘{ %Sﬁ%ﬂktl&g’t&h}dﬁwwdy portion
raatl & p@B of Theeed mpaesigelafplatk q:ioi’ﬁo%E projeting i therbfiéinC el shidld plate
t.ape prqces equi, nt ..nc es . an utomati c L
TBPRIR ARGl G SRR RouOTRbIe o0k sagh dLiEu SR, is disposed
dRtweef QB Stiip Gind L Separ By bieCti the RBntad $brivhIR! 8hd) whbBRin the step of

rocess further. includes a step of l'oadi ng a conponent
ﬁﬂtﬁwc’ﬂ E??t ﬁgelﬂéi’etweq pash eamaqtgwf@csﬁeﬁ theostry ncludes interposing a

2610 S/ SHAh rl I SIAR VRO b eer’dtsepdrafe oRb BEMRS Softhet portions and
claim23, wherein the carrier tape processing
é%ﬁﬁ"ﬂ?rent further includes an apparatus for applying

a cover tape over the pockets, and wherein the process

27.  The process of claim 26, wherein said heat shield assembly includes a pair of air
diffusers in the body portion, each diffuser positioned so as to direct air onto a surface of a
separate one of the shield plate portions, and wherein the process further comprising a step
of directing air onto the surface of each shield plate portion.

28. A process for forming a uniform series of carrier pockets in a continuous strip of
plastic material to form & carzier tape by sequentially embossing at least one carrier pocket

in adjacent increments of the strip, the process including the steps of:
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further includes a step of applying the cover tape
over the pockets. 25. The process of claim 22, wherein
the heating assenbly includes a pair of contact

' el ectively positionable so as to ¢
gg{}éﬁ"ug@’g"u des of the strip to heat a regi onoﬁ%ﬁﬁéezg%ummz
i ncrement, wherein the carrier tape enbossing
appar é)ustdmaticdllyr positiohing @s ircréngeat of tieistripthetesardypajr of opposing
adapted to.sel.ectively inferpose a heat shield between
esggﬁmgg’rﬁog%]ton%bg? egﬁgg X"é‘#&* st“ﬁlgc?t rip when the process
i s paused, and wherein the process further includes a
step @) mormtmar{lp Somgrtihg thelzeipt withihe oistadi ginfensemab heat a region
cont act surface and the strip when the enbossing

AEGeRERt 15,8 UEIEEIPRRID  ocoss of cl ai m 25,
wherein the heat shield assenbly includes a body
porti @& pRitdnfaghié inchimehP 3¢ @t BRAfekiof b Bbihelr alpir of selectively
portions projecting therefrom the shield plate
RoFitipRAble mald mecmbersy thspais of weld pemberyischuding g malemeld member and
tdRthaRACdd fiiBbs nenber is disposed between the strip
and a separate one of the contact portions, and
wherein the step of interposing heat shields between
each ddnengaging the zsagéonawith ttfnamlerﬁqsi fernpleyholl members to form the
I ghposing a separate one of the shield plate
ortions between a separate one of the contact
portions and the strip. 27. The process of claim 26,
wher ei(e) sskactivelyciaterrsitierthydpansisg thelpyodessciyurdaistamingethe stop in a fixed

(.. diffusers.in.the. b orti ach diffuser .
hssivpf B bl s Ao R Neni oyt eali thrfacl 4B apd the seip to
siejnhit Atz tramsferdfont the caltict butfapbstd chemiiif; iandis, and wherein
the process further conprising a step of directing

air onto the surface, of ch jeld.plate portio 28.

A br och Seperne Figs IDrgR L Pufta) x pabesht PorBenes BPie S
pockets in a continuous strip of plastic nmaterial to
forma carrier tape by sequentially enbossing at |east

one carrier pocket in adjacent increnents of the

strip, the process including the steps of: 30 WO

29041389 persesscof clait 38inihey sompriging stensial sensing & pajameter related to

POfb4 pRBhcHdn 3ike WBGE & TR sembr bRt Edeli6d WRR'A pRodd@of, using the
of opposing selectively positionable heating contact

stpqesioe do cquepargybepatameler yith oreaiead vedpet freths paraeigrt and using the
[ 6ce6 0P LR litiard i AEDSorSRlcBivelyS ‘éﬁﬂ-ftteﬂt&):/; ?ﬂ]’sﬁg thd roEélg based on a

i'ncrement to a formng tenperature; oSitionin
trhsultiod Erecnomperison. t hat the region is between a pair of

sel ectively

30.  An apparatus for automatically embossing carrier pockets in a continuous strip of
plastic material to form a carrier tape by a process including the steps of automatically
positioning successive uniform increments of the strip between a pair of opposing
selectively positionable heating contact surfaces, momentarily contacting the strip with the
contact surfaces so as to heat a region of the increment to a forming temperature,
positioning the increment so that the heated region is between a male mold member and a

female mold member, and engaging the region with the male and female mold members to
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positi onable nold nenbers, the pair of nold nenbers
including a nale nold nenber and a fenale nold

nmenber; (d) engaging the region with the mal e and

f menbers to formthe pocket; (e)

s‘gﬁgl&@w\%}i@ intermttently pausing the pr ocesgc‘gg/]szommwuz
mai ntaining the strip in a fixed position and

ifmt'r? tHeOsdché, ﬂlﬁf@pﬁmﬁl@ iiﬁﬂﬂiﬂ_@ﬁ}ﬂgﬁlﬂﬁ&l@ lassamiblyl ::tgpm? o aelectively
surface an trip to, inhibit, heat, trapsfe om .
Hrmtne Bt st Berkedh, ek et Rpfsctsd op e e i prosess i
phegRa, therkby fireventin€ heat dimaghite thetstrif fkulbiflf A6@xcessive heat transfer
iincrenents of the strip. 29. The process of claim 28,
PEMeRR e ComipTt # %@s§¥%§%“ﬂF sensing a paramet er

related to a tape production rate using a first

sensor operably connected with a processor, using the

processor to conpare the paraneter with a desired
val ue for the paraneter, and using the processor to

i34i t i dbe apprsatug op claim ¥, sderoie e hast ghighd assembly includes a body

i t . . .

A o it AEET AR MR bt Joiids proleting therofiom, the shicld
eldto poitivgs adeptedeto e cieleckveln pasibomablensoo thwt el phield member is
. [ Lal. to.f I relaer process
%@P%&%ﬁg‘%ﬁ{ge% & r?gdg au %((rj‘rr%tolfca ﬁo%/ﬁ&%gg%tn ?’oni ng
successive uniformincrenments of the strip between a

pai r of opposing selectively positionable heating
contact surfaces, nonentarily contacting the strip

it h e contact, surfaces .so .gs to heat a.reqi of .
e T prliRPisrs cla gl g g bt sl esseluly e s pats of s
tdifEuserR Gt Siewody peitidd) dhch! diffuleepésitibnE® S &o dfed@irvRf b sirface of a
mal e nol d rren;%er @nd a  female nold nmenber, and

SR AR of 1 IS RPTNE-he nal e and fenal e nol d

menbers to 31 WO 2004/ 089760 _ PCT/ US2004/ 010142
formthe pocket, the apparatus including a heat shield
assenbly adapted to selectively interpose a heat
shi el d between each contact surface and the strip when
tBe prbeanpgraius of plaim 3 wherrin thisead shigldis smar ABliR. damage
to the strip resulting fromexcessive heat transfer
between the contact surfaces and the strip. 31. The
apparatus of claim 30, wherein the heat shield

assenbly includes a body portion and a pair of spaced
3dar t Agihvippirdtup fartagtopmticallynanbpssng cariiergotkets if 2 comtingdus strip of

W) ' d b I i vel
30l ParcBth B e B cofpiig's Y
means for positioning and guiding the strip in the apparatus;

means for selectively engaging and feeding the strip through the guide structure in

a sequence of adjacent uniform increments;
means for heating at least one region on each increment of the strip,
means for selectively shielding the strip from the heating means; and

means for molding the heated region into a pocket.
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di sposed between the strip and a separate one of the
contact portions. 32. The apparatus of claim 31,
wherein said heat shield assenbly includes a pair of
alb.2 ‘g;og?gfgers in the body portion, each di ffﬂé“/ﬁszommmm
p03|?|one so as to direct air onto a surface OF &
separate one of the shield plate portions. 33. The
apparatus of claim 30, wherein the heat shield is an

air curtain. 34. An apparatus for autonatically

I'gb %Jhg %gﬁ%ﬁtu& cga?%kf% heleift s(élodnﬁ} oi"orts% ect!n%rlf eré%agmg and

YR T
(femtmg ﬁxlemynp theramngh ther gupdes stiucture frgrheles agdrmél moijert lrel an opposing
the.a arat s for selec engagi ng
i PanfirrguRase B nitalr enefte BF AR N PeheBRe
a sequence of adjacent uniformincrenents; neans for
heating at | east one region on each increnment of the
strip, neans for selectively shielding the strip from

t he heating neans and means, for .nmol di ng the, heated

r3ég| o f ApReraju Sprc"laé‘P Sgwherpin dhgfrictiomnadler is selectively positionable in

%@TJM@Q&{:MR@E theTﬁ‘féh&PRﬂl%?{s% gftled Ghifhl RY 314143 and a second
wherein sald nmeans for selectively engaglng and

fegitimyherpia the Fiction tefleriig ppacerbanguiifivm e st ur e i ncl udes

a drive roller and an opposing friction roller

positioned so as to frictionally engage the strip

t her ebet ween. 36. The apparatus of claim35, wherein

the friction roller is selectively positionable in at

I3¢ast The appasatuspdslaim 35, witeesiethn dtiheroflei is diiven byal depo-hetor.

engaged with the strip and a second position wherein

the friction roller is spaced apart fromthe strip.

37. The apparatus of claim35, wherein the drive

roller is driven by a servo-notor. 38. The apparatus

G8. cl| Thenapgaratuhof elaiin BHewhesiASthE @ieaiid fodimiglding Ghelakizs asmolding

di .2SS | d a d.a feml e nold .
S 5 T ol g A TEnge Bl e oF et odpeble with
Sppeite 6ided dfRheSstip ft tBé hdaltd réig@d.ed region. 39. The
apparatus of claim 38, wherein the strip of plastic

material has at | east one series of uniformy spaced
sprocket hol es defined therethrough, and wherein the
nmol ding assenbly has a plurality of pilot pi ns

agapt g Eﬂpa@zﬁusggﬂ' Qs&id 3@'% ﬁﬁ]{) %fm1 {rﬁﬁnal as at least one

sprocket les to 05|t|on e an

fSétF@IOé uaipranly éﬁﬂcpbethti@rdeﬁa@tbﬂmethmugh and wherein the molding
assembly has a plurality of pilot pins adapted to be selectively engageable with the

sprocket holes to position the strip when the male and female mold portions are contacted
with the heated region.

40.  The apparatus of claim 39, wherein the means for selectively engaging and feeding
the strip is arranged to disengage from the strip when the pilot pins engage with the
sprocket holes.
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with the heated region. 40. The apparatus of claim 39,
wherein the neans for selectively engaging and feeding

the strip is arranged to disengage fromthe strip when

t [l ins engage with the sprocket hole

2%1%@8%@ PCT/ US2004/ 010142 41. The appar a?ﬁ%’ﬁgﬁ“m“’m
claim 38, wherein the female nold portion has an

dideni Mhe gipdratnedbftdbeimess), whdiein e ferndle 36418 Gokticdl Kas an opening

o) a connected wi.th. a su of c ressed as,
Bty U G At By REPBLY g et g Faphy G gappressed
(gﬁs,ahﬂesfllheﬁ'éiﬁrn_ éﬂ‘bemmh Hnt]iljessmlgﬂsrﬁstdfselbbtﬁz_r r?liyt ﬂii'&tddofréiﬁgﬁef opening
the strip.against the mal e nol (. . e apparatus o
élgﬂf‘%uﬂ?ﬁ%%ﬁé’rf%q © §iR apgingh thempple ﬁect i vel y shi el di ng

the strip fromthe heating nmeans includes a heat

shield assenbly wwth a body portion and a shield

pl ate portion projecting therefrom the shield plate
portion adapted to be selectively positionable so

tRat  The agprramgohelaie P4, whemis Sansmeans donelestively shielding the strip
aRfh HRGeRER hiBs idPRARS a (lelfdﬁ -shi-gﬁeﬂsm @?tﬁ% Iﬂ)fdy %éﬁigﬂalﬁ% a shield

wherei n the neans for ectively shielding
laenporion Hxraierting herefrom, shexshigldr plater paxtion adaptedTtoebe selectively
.34, [ I [ .

FRRRLANSc Inak . el oo 1 oA el L6 B8 the heating
amas.at us of cl aim44, wherein the punching means
i ncludes at |east one punch pin, the punch pin having
a shaft with a head portion defined at a distal end
thereof, the head having a first cross-sectiona
di mensi on, the shaft further having a portion with a
g8conThe apmsatseof ¢lainnb4, ditigesis tienmedis FoLselectibély hieling the strip
Qﬁ{t'Oﬁ it he second .cross-sectional dinension being

Ty gwngﬁgmﬁlf§?mﬁpﬁé§¥sectional di nensi on. 46. The

apparatus of claim 34, further conprising indexing

means for accurately positioning the strip in the

gui de structure. 34 WD 2004/ 089760 PCTI US2004/ 010142

47. The apparatus, of claim 46, wherein the strip of

dftast The apacafusaf clai 34 fujthss sprprigng punching means for punching a hole

in the pocket.

45.  The apparatus of claim 44, wherein the punching means includes at least one
punch pin, the punch pin having a shaft with a head portion defined at a distal end thereof,
the head having a first cross-sectional dimension, the shaft further having a portion with a
second cross sectional dimension adjacent the head portion, the second cross-sectional

dimension being less than the fitst cross-sectional dimension.

46.  The apparatus of claim 34, further comprising indexing means for accurately
positioning the strip in the guide structure.
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series of uniformy spaced sprocket holes forned
t heret hrough and wherein the i ndexing neans includes
a ball detent nechani sm having a ball portion
I and adapted to selectively engage
B&éﬁ@k@gﬁﬁhe sprocket holes. 48. The apparatus o $2004/010142
claim43, wherein the strip of plastic material has at
| ¥ast Theappaetus of cleim 46 Wherninyths plaipa riastio alatdriah hheest least one

far 3 rein e indexin ssenpl .

| REPEEE BB Mg Tt MR R dirediotily il BESE THe thacxing
hrotass illdllﬂ.els lbell alpipmrmeqha?ia_ﬁ haviag mdhiﬂ,povﬁlﬁr@:siﬁiohhﬁadnd adapted to
S asti.c material |s und on a reel, an

fstlﬂe ‘ée?)t %’%ﬁ%eﬁngf?%‘&?rgléeospﬁ%k?t% ®neans for sel ectively
feeding the strip to the nmeans for selectively :
engagi ng and feeding the strip fromthe reel. 50. The
apparatus of claim 34, wherein the apparatus includes

C ntrq&sneans operaply_ connected at |east with the
ans 06 2PRREE P Glamy 43 WhggeiR he: steip fof ipstie) makrsiak hesi 48 least one

tsEﬂedﬁ&ﬂﬁfonﬁl?%gib@&“sﬁrB&e@hol'e??c?tfne@ ﬂ}%géﬁtﬁgié arfd WERREH the indexing

increment_of "the strip, the neans ectively
SHeEly inglugesa light sepsar foreeisie theaprorkeg holemins, and t he
means for nolding the heated region into a pocket. 35

49.  The apparatus of claim 34, wherein the strip of plastic material is wound on a reel,
and further comprising feed control means for selectively feeding the strip to the means
for selectively engaging and feeding the strip from the reel.

50.  The apparatus of claim 34, wherein the apparatus includes control means operably
connected at least with the means for selectively engaging and feeding the strip, the means
for heating at least one region on each increment of the strip, the means for selectively

shielding the strip from the heating means, and the means for molding the heated region
into a pocket.

35



