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waboog/08gpd i cation clains priority to United StBtEES2004/010142

Provi sional Patent Application Serial No. 60/459, 335,
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the Invention The present invention relates to

enbossed carrier tape ngnithaePubiiRg apparatus and

processes, and specifically to apparatus and processes

for manufacturing, filling, and sealing enbossed

car dhisr anpdigeitonapleimse peetityotei EnideshStatesnProvisiamal Patent Application

r | nventi dern _senm conduct.ors have
SR IReOD re T o MFTE e B R SPLELER iy B¥Fporatea
hereth Whathiagefddnes) ext ernal i nfluences, such as
contam nants, mechani cal shock, electrostatic
di scharges and physical contact. Accordingly, various

types of carriers havdicldbeéthedevestioped to protect the

delicate sem -conductors as they are transported

between the 15 man rocess ste needed for :
or o DE T LVETRG FUER [ FBROFGR; Gid il Magpfagling gpparatus
and/BfdcOSs, [ MREPeGfic 4B tb! BhrahR\URd DR A6 6! PRERFing Mifing, and
purpose and are known in the art, including carrier
sealiap embobrgtl camisr thpss witk dlecomiacompoteatsconponents in a
conti nuous fashion. Carrier tapes are also wi dely used

for a variety of deéiges o%hgr tgan sem - conductors.
Such ot her devices 4on socket s,

el ectro-nmechani cal 20 conponents, and

passj [ . t c ' ' [ .

B 1 O A8 e SAgRaN RS o diehly
susoéptode ko damaget fooraredtepne] influenhes, eatr aserontaapeamds)dnechanical shock,

rovi de n efficjent and compact_ nmeans to ship .

clefiroRieits IpcTracE AR PBEEA! GRUAG- ANGPHERED o pIeR of FgFpists have
bed dSRIpE@ o praRet B ELHERS sniCARLAYRYS t]%;y’a!r@trﬁ?ﬁs orted between the

thernoplastic material with a series o pockeps _
magpitresess stépsriededed derc hrqsctiat of or fioshedietdctrgniongrcuitSor device.

cQo nent . The rgins of the.strip typically have .
VaGRIERRE of sra€sdiv e ke frstabsg Sorah mibhg g seRifun in the ar
incPIEeESTiStBPRS tht afe CRIPHEY &F cadlySthe BdrdfdiiREtsSRRQEK MBS fashion.

adapted to engage the sprocket holes. Typically, a

cover tape is placed over the pockets so as to retain
t he Cagopieneness. also widely used for a variety of devices other than semi-

conductors.  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.
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1 WD 2004/ 089760 PCT/ US2004/ 010142 Since robotic

tools are often used in device manufacturing processes
W eoone89e conponents fromthe pockets in carrPEr/USHPE)10142

t here is a need for great precision in conponent

0S¢ S I r \

E ook 2o, BHSEE U eq BOEALS oDl BGLAR Yo romove
compbmntsufrmet}ye @qke’at mblcﬂnep ltmdag ahablie pased ifon gferat pteh:eslon in

onent . he Con‘p nent ositi O N
cOmp R BRI R SISCHRISHY ROCREIR ST 05 BISEISqY BeAchY i indexed with

thedsibOkct | fled R endBR %@%@uﬁéﬁw abpandld, npl‘é@l%@fée BBsmon for the
positioning. Previously, inefficiencies have

coramei. at Aldowitten componesé pokitiontngs siethces withen etaalpepmhsit must be
t t
o0 G Bk B BB Hpb PG e

and is wound on large rolls for transport to another

| ochlel Qislyl CheWRGER idsELvE HERR Q%E%téﬁr &ith 313‘9 Ak b GItIIBSSSCd carrier

pocket s and cover tape is applie t1on
tape gt fhiawé éamdyd te seduce mg ue. or’ﬁypimellymnrme\twwpqoowsses capier tape is

jtself, the rolls of carr tape Wt for pocket .
ey S AR Araeeet i PP ShoiEs Tofs o kEOR dggaotier Tocation
whéﬂéQHi‘ cothS@nfChrk Qoded i Ble pokk IR ESver Mefefib %ﬁ{é@y In addition to

Al so, the formed pockets are subject to crushing and

mGthn@cydamz;}@ fijom Hzm@ttrmganspartmtm/ iteel§ tbmmléas efi carrier tape with

f r| n es.. h n
oy ot R BLA T b ReP GRS s Pl Hiioe o uter
traﬁs@ﬁﬂ'thﬂifﬁﬁﬂéﬂ@@ SARS, thd Y@realgoykets BretSaBfet ﬂ@fcﬁl\idhﬂLgSalxd other damage
processes, entire sections of tape are heated prior to

in B8%i ng the pockets. Consequently, it is difficult
to stop and start the tape manuf acturi ng process as

yPP%%loursJ & %}do%gsqdl Bt YANP G dat l?faca:tunn %6 tgrorvgrtl Qifficult to

for pock ing a ara

intdye@t whidiagpooerd SKiabi mad Qﬁfahh@ @rbcﬁn@ﬁssor Ti éilll}d liﬁltﬁ&eaﬁrevmus
unacceptabl e delay while the heater is shut down and
Profgsstsar FRIC ACdiRBgRt '8Bet P16 hetted apEon foa spbppsing the pockets.

I
ColUAERRT B0k RN SR Latt bkt B Al Bbbbdsths may be
neeatadh U cctommodatappdiffiring inpat riats foeaspcbqkeﬁ fiflagy qtpatdtlﬂs without
ilLlin and seal i rocesses
canflpizaet GO SSBRE OF Tybies O, VO HLFR P TR Rl deTay while
thetHR8teR{sUhBIBEYH AReFhsNSRES ACdank}Rd sbIIMIrt¥pe 1A @H@Qﬁﬁa%@eptable

carrier tape manufacturing apparatus according to
andyresddtsrin rejection of the entire roll.

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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i nvention includes features for integrating with other
processi ng equi pnent so that other processes such as

wo eoomiosegeo fil ling, and sealing the tape can bePCT/US2004/010142
perforned sequentially in 30 one integrated process.

he te 12@1? g(? eatl n%dgg’“%@%ﬁo%ﬁg}é@% Q&tagﬁlelapglrrangement that is

1ntﬁ@3¢aﬂd&216)ﬂv¢b@1m412atetsfmldtthpmpprsbdhatttbe prdaessnm_ggbe pheed Also, a
uni que heat shield arrapgenent that
sy AB A B CSUE G o i QP CRHGF (ARG SPisasia Pragags may be
autoRBHBAIRC BRfedTYr R8jRAHS & th@ll t Pate Y MIrOBIrAbN Sape processing
apparatus is |ntegrated so that the carrier tape
appmigussi ng process may be automatically paused for
adjusting to the input rate of other carrier tape
progessin us. In an enbodi ment of the
i nv ﬂ%%qﬁ?lasﬁapéﬁ IVSPIQR, (38 nERPRERRYS TefHogalisiyy embossing
carkief fe)b&retspiﬁcak%rﬁmhﬂu@stﬁp rﬂ]&k‘%%ét&ﬁ 1Ro %rrﬂlaacc'a}f]% tape includes a
rial forma car tape includes a qui
gulsita lsumtulreefof positposng amhguiding it gjuip di thy apperagtsy ampl 4 drivedwssembly

o RRE Sy e GBSO g i soenc

of @HjaBént SIIﬁféﬁhbih@rehfén@, SAUHEMGE abSbnHly adlipasiEBhed! Qﬂ]faégn'fnthe guide
increments. A heating assenbly is positioned adjacent

strydfereganddedaptedrtachaat et deadt ewkapigien o cadaincaeménsas thorserip. The
hegtfﬁ% nefn?llﬂy ﬁﬁﬂ%é ncrggllg ol%tsef%]gtntlegf g@%l{lelg ible B%Igfwg jolo) #é%r% adapted to

coﬁt@cﬁtaad Tappl@&feat(lﬁ SpposRt wefqts oftRNétap tat ﬂd&&e@ﬁﬁ' ThbeadtadtPortions
05|te surfaces of the strip at the region. The
aredl?ﬁ%“é?@ﬁ 1g & ﬁ.rﬁr@tedd?@ltw@swhqr@ﬁém eontaet ROFtEms 48 wgced apart from
ti [ C
e DR RAT abclby ARG BRLLARY, R SRR 308 berween
eadhoofsthe pait iof edntadt moetiqne sad ahdgep vetenahel cdﬂ&hc&@emorﬁ atchposmoned

ir.of conta orti s and, the strip en
in (i et PB e Ane kb PsbBRba TR toRg! ARt fisceuide Srocture
forpﬁ%@ldﬁﬂgoﬂw }Qaﬁﬁllggleﬁ ﬁﬁ)szﬁ B@J:léét' ST h@%blﬁir%n%gerﬁgﬂyaiﬁglﬂﬁes a pair of
gui de structure di ng the heated région
molldwp@’tlanqasfd%@wly?hetaq@bmwn@l ‘dvssatmh yin¢Inding deale mpdd portibn and a

nol d portions sel.ectively.co tab wi.th .t he region,
cortReP o B AR G R B R oAl SO 8P S BT defined
thetetalTee pEEn@ ey ddlafiveTpefBNBE@NBBEM vRAr 4 h@plhasScaipressed gas,

opening defined therein. The opening is selectively

s0 g5 paleyn o raewreasscdeasimay usgegiivsty dswesidelemdhgapening against
t gas may be sel ectively
the %qigﬁgéggégﬁﬁﬁgkﬁghg%Fﬁ%ggggfnst the strip to urge
the strip against the male nold. The drive assenbly of
t heTaardkive asdetidy 8NRRSEirAg APOaFMbLENITBYpaldIGd HAG iAclude a drive

drive
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 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,
w@nw4ssgedri ve roller may be driven by a preciBECDOS2004/010142

servo notor so that the stripis accurately and

o 98 oBRPLL A0 BSOS SRR RSE R o o

elimb@gd @yl rursdutp@si ddcomulakiee epakit dg‘ rdrfb_trl _fb@ull’uﬁ | @#bmi She drive
ed with the strip and a second position erein
n“?ﬂ%ng iction roller is spaced apart 30 fromthe strip.
The strip of plastic material may ha\ée ﬁ ser:gs of
uni c and t he in
ass bt SRR RS IheHG: badd Hopt el P Pt e spaced apar

shiskl platel patiyns progageghh@cfbhh Tllilf-‘ sl‘ﬁ@lﬂoﬂkt%tpdﬂ‘%ﬁsare\%ﬁﬂed to be
the pilot pins are engaged with the sprocket 3 WO
selogiyalorsitmaple o @5@@@&1 %mdﬂ@elnh@| ig dispoediygtwernobe ping, and one

of Méecoﬂfa'cf’ ﬁo GG VS T aggen%l e%ﬂgg&ﬂ sflfe? tsQr% I%I ma}P mclude air
i AR

SO as |n1nate run- o it “Or "accumu
dlffussrstm (b]ma btgiqumasn pesstidried 39 ak t@diréd alrdmkt)yg surfevdal s$Parate one
h shi el d assenbly may include a bo porti on
of mhﬁo@@a ROFQ}5 0 AR, ths hegtishiells dhermes! 56 mavdiegir curtains.
projecting therefrom The shield plate portions are

S0t i 5Py O BRI RIR, 3 Ay e 7o

shi e
pundhinghassembilyaady lpn'etat mast aik puheh bmaiﬂaﬂge(ﬁﬁoslﬁﬁéﬂaétwaﬂ?\ Qontactable

t sh eId assenbly may include_air dlffusers in the
Wltg‘ tg? ft‘ |58naspt83?‘%rﬁ°% RelPle dherging oThg pwich piprhag @ ghaf with a head

poﬁl'éhfd%ﬁﬁecpﬁt aad1§t§p§{d3th€r69f‘el“ eq{eaﬁ Mg 8 ﬁ!rs‘%l g)sgl 1%na]] d1mens1on and
portions. Alternatively, heat shi el ense

thershpfitthes aiportiur Wah asmaller ﬁowmhom dasemsid ydjaeyt the head portlon

o DGR U S50 0. B AL e R BE BB

pudkerifig beaisioy@dyinGRhaktabit®m. W t h the pocket so as to
punch a hole therein. The punch pin has a shaft with a

head portion defined at a distal end thereof. The
headh¢ appagaths mey fathes sachetetdndindéxing asembhynfor acvratilip @osmomng
h.a.smalle

AT TN T T .
withapalpérebh dbsitionddiinidridaplel 46 tsé]Ectﬁfebﬁé (f,tag@ aftPleidi& the sprocket
UnChed W t hout causi ng pUC ering or stortion in

hOlFﬁ@tb%FﬂPét bottom The apparatus may further include
an |ndeX|ng assenbly for accurately positioning the

strip e.quide.structure. The. indexing assenbly

mayAh AV gro;s%gﬁgﬁl 858 nqpef?ﬁggsh%orﬂngﬂ]ed \ﬂf fleﬁg% ’%?ﬁﬁ Edsgnbly, the
heapiagi dssanieldl, ardhadapiced ab@nify, esld MRl MoRIRASeAMy. The control

regi ster the sprocket
systeml’ may define a normal automatic 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
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20 holes in the tape. A control system may be operably

connected at |least with the drive assenbly, the
wheanosgge@ssenbl y, the heat shield assenbly, apdI/ukmo4/010142

nol di ng assenbly. The control system may define a

normal automatic .operatin de far.the arat us, .
ca e e PT5E D SIVBRAR ot SRS 8 st HERgENpizing assembly
maUiholaé hqald of desbrs0 A Hestheaddr N9 aaesRahbYscasdid H8igdM when the
nol di ng assenbly through the hgrw de structure using the
am@ppiy gf wagicarirRmPreand W theemehiopising aesembbaly & saesse of a first
- iRt iPd S: stati LN _th
PSR, S Bl IR KPR Wl g s oo
of carriehpe @resantt iadhp epichioniving Beinbly Wdeds thil &lketond Pr@letermined
posi tj ogecg. Betvveert) the contact portions and the strip.
ampigl. a]lf;ﬂ? ro4tthe PR ! a¢0sers; 1h operdRlyroserdest withzhe gontrol system. The
r t hYE i i
cofSSBRh 814808 MASAENCinid0e SORRSBRGRL DA e BRoun o
capiee taps podsentdinVile 20cht @BHTES QsEbIYUB2A0KC 0 4Re fies peddetermined

t ape cessi ng. equi.pment .in a continuous fashion. The
AR B S SRR e p R ot g Bhen e
amPuht 65 lcaSRASApe b%es@lﬁtrﬁﬁ%‘edsﬁhﬂﬁmﬁﬁ@ta@sﬁbg& 998abssMHER a second

the anount of carrier tape present in
presigisoninedipmiont- assenbly is in excess of a first

predet erm ned anmobunt. A second sensor is arranged to

generate a nal when the anount_ 5_of .carrier tape

.Si .

pr esBREIYHIPREORHEH PRI i nkfOSes dibfayming p #auoRp sefieg of carrier
po8&EORa ROAERISRE B df pRIRY Haterk@D Bfmtd€arPi®t fap@by sequentially

sensors is operably connected with the control "sy tel%
embpgsingc ginters| onsyesren paskeidimpadiacent inmotnoerds o€ did strip.  The process
. kmithate the pause node when the anount of carrier
mo?@ggékh%rsg?gr??‘ in the synchronizing assenbly is in

excess of the first predetermned anount and to

aut oyt i gatbhatibdliyt b@§iﬁoﬁiﬁ'§ RO m AN TR &rigpﬁét@tzéﬂqg pair of

nmode when the 10 ampount of carrier tape present in the
oprasHEfelsail v§ln gosideunbly healing tedact sidares; second

predet erm ned anount. The invention may al so include a

process for forning a uniformserjes of carrier
pock¥t s FHTES ¥i°&?f5‘if§lgs FiSB‘poV"ltbltB%PPI&ta fegi S0y g5 to heat a

reghd 80 tBe ARfdnhedk td ARPmMPY ©R/GHAALEAl |y enbossing at
| east one carrier pocket in adjacent increnents of the

strip. The process 15 includes the steps of (a)
aut mat i paditignipg ghietinoeineyt wnthitntbe espon isdfetwéem spait of selectively

postft%r\llél%Fenmgld%énrlb&g, the pair of mold members including a male mold member and

a female mold member;

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

pocket;

(e) 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

® repeating steps (a), (b), (c),(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

W b@4ogate@ct surfaces so as to heat a regi on PET/UR®04/010142
increnment to a formng tenperature; 20 (c) positioning

the increnment so E%%PDE?% ﬁggig&eﬁgabet@een a pair of
sel ectively posi -t he pair of

nmol d nenbers including a male nmold nenber and a

f enblge 110h dofEVBR of tHeCbarr@R 9aM BB %p{iﬁ’ﬁlﬂu@ Bf Wetpest S nvention;
mal e and female nold nenbers to formthe pockét; 25

(e) selectiyelé intermttently pausing the process by

mai Aigi2nis mgsimhbfied sdhgmiatic aiew bk enl igegrited @arrgndape embossing and

i Ing a heat shjel d between. each heating contact
preg g&rsﬁ{ %a%%gr Staﬁ%orglgg ?‘? &etp(SesieﬂtHPB?I{tloﬂe at transfer from
the contact surfaces to the strip; and (f) repeating

st epfy. 33, a 1w of §)sebisbn 0?@%@1‘9}%%2# d@gl}gsgﬁ%es of the embossing

increnents of the strip. 5 WD 2
PTopEsEf US2004/ 010142 Brief Description of the Draw ngs
Fig. 1 is a front view of the carrier tape formng

apparatus of the present invention; Fig. 2is a
si npl& f‘ilse?dS‘%IEWé%?liew qf.” o atiy Hrpyghdhe tape downing peparatus;
t ape enbossing and processing apparatus according to
t he 2 ' [1QN; I G 3 4 view of a s i on
of 0% P UK Mbertetd B ot B M By Buighe Bparatus
deppetogeds; shéey. guddd, Stape Sirtvermadbisgststhevapel irdlekiapesibadidlem, forming
]}hrough t he Lage formng apparatus; Fig. 5 1is an
subsysieit g rapclips sthsystem T agrosfance Wihtls pressyt peniion of
the apparatus depicting the sheet guide, tape drive
sub ] [ formng. 1
SUboe? S P dREElOHEN I EHOS G LRk fion d g pperatus
the present invention; Fig. 6 is a perspective view of

t heFigi 2w of cltapendl aieW BOthe FEddi r01lerd bof HRaRPRSKA LS subsystem
Fig. 7 is an elevational view of the feed rollers of

t he _tape stock feed subsﬁéten1Fig. 8 is an expl oded
vi effigof® shan petlpdedeviewt ofthehball debentf metlmnisapef ithel eagienigdexing

stem 15 Fig. 9 is a perspective view of the
mﬂ%ﬂ#%%ﬁon 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
w@bootgo7s@pe i ndexi ng subsystem and heati ng aBSEDR1094/010142

Fig. 11 is a sinplified schematic of a processor and

artial. control system 20 Fig. 12 |s. a .

Cr o4 SKERT andPSTHRUPET TIRE BEPI PBIchrigorecsidanri Y fhe prosen
invdgti@nt nechani sm engaged in a sprocket hole of the

carrier tape; Fig. 13 is a schematic perspective view

of the heating assenbly wth retractable heat shield

ass@mhlly iexpenpietiye 8icWD 200 4mb8SINGMt PORE WEROBeHI i dutBystem;

Fig. 14 is a cross-sectional view of a punch in

accordance with the present invention; Fig. 15 is a .

per SHeckd ey icgRoged JiRY OfisBdHlERERALLVEf epppdiment of a synchronizing
Smﬁ%g&gronizing subsystem Fig. 16 is an expl oded view

of an’ alternative enbodi ment of a synchronizing 5

subsystem Fig. 17 is a perspective view of an

al t gigaviiyepeaspedveeiiv dfantahermappasabstimefi & thd patatss;

perspective view of the exterior housing of a vertica

tape formng machine in accordance with the present

i nvEE i18nts Fpespactive yview pétkpexterioehaiseig of atvedical tape forming

ek of yertical tape 10 form ng
marg}@g E ilr?léﬁcgﬁag&gggﬁ i@%e %ﬁseégﬁlvgn ed’ perspective view of
the general arrangenent of the vertical tape formng

machigero & 4. pefdpebBved vRF SPSRS ighRerdl SMafenRnf @€lthe vertical tape
delivery assenbly in accordance with the present
formiyemeslone; 15 Fig. 22 is an el evational view of the

reel delivery assenbly; Fig. 23 is a perspective view

of a.servo ta rive assenbly in. accordance with the )

o e Zish 2010 gh ARFIBfed BgPBse Tiot,ot)nf SERRE R g gl o (B vertical
tape@SmiAL t4dkinen 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
WO oooaioseged ool assenbly in accordance with the PQI/ES®N1/010142

invention; Fig. 27 is an elevational view of the

for t 0ol _assenbly:. 7 2004/ 089760 . . .

pCT BR300 D PTG TVE o 564 boaL SHSL AP in, Pesrdgog with the
prdsexditinedntioh ovithsbenddt Yhibl ia Geondgiapnwi th the present

invention with the heat shield in the up position;

Fig. 29 is an elevational view of the heat shield

ass &b 2 inin ¢levationpledew ofi thel Itai shidlth essemplypoith thedreat dhield in the

hg; 30 is a perspective schematic view of a vision
upgys?%ﬁ1in accordance with the present invention; and

Fig. 31 is a perspective view of a chad receptacle in

acce{dl30GE a WetsPedthR LHERAN vieh DIAViLiBh s i@@ﬁﬂh la8Chrdance with the

Description of "the Invention 10 An exen% ary carrier
presgipénventiogsindepi cted in Fig. 3, includes a continuous

strip of plastic material 25 with 3 ferieslof .

uni for . spaced pockets 26 arrange i near t her eon.

Ty pF By SRGPEA Brvrolgocind TR TASH BtceordBfeosTtaghe present
invéfior ranged in a uniformy spaced series along the

| ateral margins, thereof for noving the tape to

processi ng equi pnent with sprockets. It will be

readi |y appreci aDetilehBlesaiption b€thetiov@sior8, 29, may be

pre-punched in 15 the carrier tape, or a punching

apparatus may be added as a part of the apparatus _

des O FEMPlEe patighiEpe e, Tadepiced inalbe. dinpludesoe céminmeds strip of

plabB O Arid Sew Elb’i?%és gif) ?@%@ﬁ@#@?éﬁ‘{"%@ Zgga:]rrg%%%?d ]'.yg.ﬁéy thereon.

materitals I nc r
TypEally, dindcNE: tapaP4dfastshamiet hwters,d% affaygddeinfd Lhi@tmly spaced

i ' I d teri.al h carbon fi ber _
serfy g s (rergh G, it 55 " i 60F ypaseaE08 caypment with
spro€Rey. at kil b8 edaie SpGakihieR ind: @%:601%% B1e8 Qﬁ ?f;ﬁg %1'5;'8{ l#:'sprg-%unched in

and other processing equi pne suc T
thegppiar dapgso3upenstingepbanatysappareatddsd 36a paRef Grerapparatus described

! cagkri.er t f orm_.n ppar at us 32.gener 3| i
hef,'ezlﬁlg Bg.eg%aén%récg}?%’géf m:%ﬁae é’ox?xé%efﬁ@% iadxéla%ge’m pgﬁgta@fe&@gmoplastlc
mafegial Huhaigt Biydhend pAPRrkHIaNS PRIRS YSEEMAL PV T 808 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 guide
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

w0 pkigheso a | ower housi ng 48 and an upper housP@USIN4/010142
Sheet guide 39 is nounted transversely i n upper

030808, 190 b LT Bkl BILERBI R A 52

rolleBSS BN S5, A@Red @uhied RéchbRish1Fs. hsﬁppay réd) dRBiniS &2 generally
formed therein and di mensioned so that a | engt h of

inchiges jsgivotmagier faoti showing c&iivea Bleshdqnisng Kaeinghovan dshydt arsembly (not

' te 5la and upper guide plate 5lb. 8 WD
sh%gﬁ%g%%gelg%@/ US2004/ 010142 Tape stock feed
subsystem 40 general |y i ncludes supply reel mechani sm
52, REreng & FRY 97, $&d Rler 59 roRf dre@de ®@NWHMh is secured to front

mechani sm 56. Sup |y reel mechani sm 52 ener al

panehdfta dalles srcp Feket st&q@tsegwm s1da r1i00 ol ebheind L F easoroller 55
f . .
rot@gﬁé\f? é)ﬁhra ﬁgg { é§ gﬁHJ(L’fyb % ee d r OF%) r Ot aat?egonga%?éa%( Which is

secBfed atbuvedt ehd oSB@UlE@ 98} thrdugh iéed cmﬁfiel m9dhani§ﬁi j@r nount
‘bracket 98 is secured to side 100 of cabi net 38. Feed

roller 55 rotates on axle 102 at upper end of bracket
98. Fersle gontenl| meclynispo vt ganewhly aickiden slidevbleds i 10, plunger 112,

oG5 oph 19 582 AGHo Py SHID B8 10 i sy

dispesee iiakloy 1187l bigkdst 98 iad@ 1sbrhdiﬁiall§t HOsitighddng eie bbltdm erﬂ;lol 20 of slot
conpr essi on spring and_| i near potentioneter

11&py geaviilocikxlg 186 iis 3%40?16%&9 glidechlaglod thgFfouzl@@eIMﬁ upwardly
|

froB SRESRoSF 11Porb SRR ok ROCLARPEC B 1his ARblRReter 116

COlIlp_I‘QSBiiOd epthg ¢ k4 iBchSpOE’édJaI@Bnd plhidgextiendsd ispdapiat yo thatdhe upper

B AR A A BB A T SSh v 1.

Thek, SRepeddanpabrd] 1) 4nas¥edldrdvardRdni stotaddPhRA¢SO1 ff'%tuates linear

t he upper 15 end of the sp rlng 114 contacts a part
pot@weomﬁﬁre rllé,u Whal@esmﬂfnbsllb% rragdguer d;@mwwglybdtrecmdzzblaSIng force

i de bl 10, ved r.dly i | ot )
s gt 5 P Sl ) g USE3E deer 116
elevhichl®y &iinedigd dolds toraomiattasr-6own et dhywa), hdedhadtates tape reel 64.
b|a3|n%éforce directed against further upward travel

As gapedesl 9 rpfatseistin 85 1 ymeligd isanserl Odnet er 116 i s
eIectricaIIy connected So as to actuate servo-notor

(no S.ta 4.

Foopn SR 08 s PR SRR iR % s ool 354 g v
fee® pell@t 350, ddpapeal 214F1Ig31 t padeds @i fre@demhé®inchtents by tape

under feed rol|er 54 and over
drive subsystem 41 as further described hereinbelow. 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 predeterm ned increnents by tape drive subsystem

W@ 1008989760 t her descri bed herei nbel ow. As tape PdI/US2004/010142
increnentally fed by tape drive subsystem 41, tape 24

aut.ens..bet o 53,,,5 ol | er. 54
13D b SR8 TAIREN 22 ol K o R oo gltes St s1b.
DrWetrblléir 130a§ selécﬁlveﬁrl hgdle Witk servbingdior B28eHANk %hlcﬂbt fixed so that
slide block 110 actuates |inear potentioneter 116

dﬂffﬁé@@é;ﬂﬁd@ @aﬁltlﬁ@edslér% I36tinrloyeoguide hlamyla. Friction roller 132 is

RPN 1T el B
Wkwrmﬁedﬁﬂtlbyicmhter asdig d:)Qérﬁied| eRgoh r(ﬁliertlag ds eit@ﬁ&bdﬁﬁ{d &6t 136 in

d to it original position at th
uPB?ft&”% Ize}fgteéolvg?ngpa ﬂééa pwhgdpbthegqimve BileR:3@ rauad figption roller

53PS e AR Sy O o 2

through gheetl §@dadl. pWaemphéwnaictacttatyr 1B34is r&rdcvel, fiddtloarroll® 132 is
WD. 2004/ 9760 E /US 004/ 010142 30 and friction
mQVSS |3y 1 theteB¥ awitg BRGH4s100ps Withdravm gipesitioned in

shd¥h ghi@e 3§%ﬁmu§ﬂ3bor widh biter fBtHRlsmE30 IS sel ectively
rotatable with servo-nmotor 128 and is vertically fixed

so that drive roller 130 is positioned in slot 136 in
| O\A/@refegliilgidao Pligst @ ditlal 0, Rapectndexing GbestehB22 i generaliylphodelies ball
actuator 134

nd i.s thereby selectlvel
deify me@lga plég t4PG M) s X@eﬁn RASHOOINE s060fad - Pl detent

mecBarfidth QI?,Q eéianexfaﬂy qﬁél@dﬂas rlﬁdsiuﬁ 1%%2 bhl? %@P ded difaka 48! gﬁeumatlc
136 in upper_ gui and i’s pil nche

acthetondeh add pirditieg 1%?r 3;13@ ]drﬁ ds ﬂtdablyl Chspotserl Wwithin 132154 of bushing

hi I 0 8 LS ac ted, drive
14 e b E T 5 oF e BRI TR b Feden ffivten spemite 158 of
slidhess pheeaBddes vaet U@l‘l Plunkdd 146 rbhRet 9Qrtlofnr160t b&#s against end
roller 132 is noved away fromtape 24, thereby

surface JRE 19 stidp &4S 4 Preympasiowgetuatnr AiA ipthr m@dw epgegtdiin bok0l54. Air
Hgg 3 y her ch
ﬁtt&g? g?}Zr g %ts %Iltgzﬂ# gh!et 1 8Wp§1@urﬁ£‘c %t)%?tﬁb qgg 305 egjffﬂél& air to be
smﬂﬂwgénemahhygﬂmahuﬁmﬁwmﬁlI detent nechanlsn1138, t ape
end sensor 140, and positioning sensor 142. Bal
detent ~mechani sm 138 general ly includes bushing 144,

bal B%M@W@bmegﬁp@l% 13%1&5 nosgiongih durragh lowes gnidatrortionsdla so as to

S IR o AP i

162 bf pale mMgem:l%:tsuﬁh&gsﬁ:ﬁéﬂ $osthdi mﬁﬁ %dlllltﬂ@ﬁiﬁjigmgiﬁ?idgﬂfoﬁed in a
d 48 t unger

soidslst il 25,6001 B a0 SR gl e 288 debipidgeFiEaH).ghe oute

surflcb 92 LAgly E@ﬁb’é@%ﬂe%eﬁ?ﬁ&?ﬁ 0% of S shiock B RAd e nit tip 176 does not

engaged In bore
extend completely through to the top 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
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fitting 152 connects with air inlet 164 of pneumatic
actuator 150 to enable air to be supplied for

w@ewuasdi7eg t he mechanism 20 Ball detent nmechaPt®Os88010142
is positioned through | ower guide portion 5la so as to

lign, wi t.h. sprock ol es .28, when tape 24 is .
h"%oié? tff*%Wélﬂb‘? Rt to B\?ﬁ%é‘ﬂﬁ@d gy Pﬂp%n?% QT thegrpsigfon of sprocket
holeabR fo iHAGE H4H aliss be bERATIRAGIL Pl SAENWR SR P ﬁglllt source.
portion 168 1s positioned in a ‘sprocket hole 28 from

the bottom side 170 of tape 24 as depicted in Fig. 10,
t he Tep¢ end ssosofrald, Ffcls mumgl e contealdnical heicpeswindteby any other
. f the rocket hole 28, but tip 176 does not 25 .
suifsfe RipebomrTiE S50 SGAT Brovd: fbpeii (708 Baper Buide plate
51p! BBERF 1466 drfanéd &4kl ProviBe RDBa SBnalliRdicARGAIRIRL i
wi th sprocket hgle 28 bfhaﬁp?icaﬁﬁ%ngg%laff pressure ape 24 s
or isglohpresenitt ti ng 152.  Pneumatic actuator 134 is adapted
so that ball plunger 146 may nove axially a slight
di st ance .agai nst e ar essure. Thi.s in conbination
i ¢ RODHGPaaHtat 4 et ebh & RiEtgisnt MR SPEBkEnatrod) When tape
24% itdshell @ BReBhig i Pdditodity léEﬁg& Bhee Eregéggﬂglaﬁggmsensor and

Bal | plunger 146 30 successively engage
hagpen upper qwetiorod 8% pesitituestl ihcnespe@Bie 18dematppepguide gilatg 5ab and an
or el PR LT SRSEHRRE R B GEPSR A oot depice) i
lovprpuideaslatd 518. tS8Rsok Ukb Vs exhreied e aB S pidvib a Bﬁhﬁ? signal indicating

i ndi cati ng engaignent_ln a sprocket 10 WO 2004/ 089760
wheiser o 0b aproalest iples R is opds naispasitiqned detyssarupper pertion 182 and

. SKi in the art, sensing of the position of

hﬁ%%?%@&éyhbﬁgggéﬁZS for indexing may al so be

acconplished by a Iight sensor and a |ight source.

Tapen eflats@NBeoreldfs 244y iﬁ&brféﬁ)é11@go§ti6iﬁa@hﬁ Rhé&lsuide 39, ball detent
m cro-swi tch or any other suitable binary swtching
meghandgn | 138y ise aetgatef r wu dhet abplhplimger d46 hisoegendgdpimto position for
' ; n 140 10 S8y ed so as to
en BBV Fprokepites 28 PALIAL L 2 R ORREIARE B0 iynte tape 24
to oo frealy modertpd &seugh shlé’etsg'lﬁdle)ﬁ%n{g‘alseem Is\rl\‘sl}qléxﬂﬁlsbﬁecﬁﬁﬁ.(ﬂémdel 51d at
in ali nt. wi th spraocket holes 29 en tape 24 is |
Pf%&&fﬁﬁngﬁgg gt shest 8@1(16&??& des B tansgs mpangaiinglid shagt guide 39,
ball poRidAl EERBI N eRiRNPES 36 PPSI. 1,00
a1 8 positioneg fnggﬁgggégﬁﬁgbaq iogﬁﬁﬁgggfﬂgg?ﬁgﬂ% ft%WWSOf
detsuty fenmaryrllygeggpung thy thpsveWheorthd eadifip etlgs hbtmpy 24 reaches tape

Siti in_an o I ng.apertur ot depicted) in
oS! BOF i FrridcPBYAR: SidBr destod M b ub b, Fave 24
maf g btamAniily poitisrcadrnalthdt bak 6akprbeket WoIRE Dels ANBe@between upper

sprocket holes 29 is or is not positioned between

Portigp ekS2paidt Jogier peKticant86 of positioning sensor 142, and ball plunger 146 is
engaged in one of sprocket holes 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 to 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
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| ower portion (not shown). In operation, before tape

24 is inserted and positioned in sheet guide 39, bal
wa@ledoen89765 nmechani sm 138 is actuated so that B@i/US2004/010142

pl unger 146 is extended into position for engagenent

ogket les 28. Friction ro

inditah ot RS 30408 Prafhord b T B gl Fgaighle manuat switch
188 fsactuating fitodiogRolsdrast oflyivienIOnsofa ), 342 137 9t 5}@%11 satisfied.

inserted into channel 51d at proxi mal’ end

sheet guide 39. As the tape is manually S|Id through

sh eBﬁf@@mﬁlgj ¢ 8 5, famingerbsydem ¥88z@entlyssiluédsya dpgmgemssembly

1536 854 B8, 550 3o PSSyl Gy 194

geﬂeﬂﬁ@l ingludege pafr dfapatigg bIo@H@ hes, 12D @nc@idicSRAErs @6@ 206, and
sensor. provi des a Signa i ndi ca |n80that tape 2

ret]iagtabl‘eégeémhlelq}@g@nﬂﬂy 20%y p{gyg Mgclfga}{lg)a 3 a0 gppqsmgbdposmoned
abRR Al %‘élo%?meg g@@é?& kg&f}h?eagﬁ gl%ck %R ggs l?e%%l}’l\g ngds 210, 212,

upper — por oWer portié

corpaspotdinglimghape asd dinlehdiong esltheaduklind o€ podkefs 26Sin carrier tape 24.
dina rocket hal es 28 satisfying sensor

f
Upﬁglgaa%%ﬂ‘”%glgg @Fqsu%gh Skagprehhave gn zserarrg pEprgh Whighsheating pads
210,21 Q eﬁ'b %xfe'ﬂ&a‘tfl@ 'Ecm;d}?ao'? Ea&% 935 Pre (g{?a%t&fs 28K are coupled to

sSwitch 188 causes riction ro exten
heating rtéoks R8s 20Agartdape afhfhngeghtmﬁiovd rhleutmg blotley 208 @02 ARettically.
renD ure fr a|r fitting. 152,

|
Wi euP ST 200 Hh GuiendarboY Pt eret 4 psure, tape 24 s
pinSR¥dOtREerRéRing Dadsl R 22D R8MS QEeidAD2 P Hr PRS Qh'cgﬂbgbgndmg to

sensor 142 are preferably connécted throug
thepﬂ”@@@s@ﬁ?ockgd% W‘ﬁ’edﬁﬁaieﬁ tarar anying tsopastwre ﬁadvpnttmmatlc actuator

t r an o erator _when ta
20@%’660 1%1 y}?ph%g? tr%.gg é ag}ﬁﬂ Ssu%yasl :hcslpﬁag (gpé §8}P10’[6d) to
autbﬂndﬂlchalty%ﬁacs s a@tiatod lnd@o%@@éétﬂfg%@&(s 200, 202, away from tape 24
PCT/ US2004/ 010142 indicator |ights. In addition,

whegh 3E BEEHIe 960 be arranged so as to enabl e manual
swtch 188 for actuating friction roller 132 only

\Iggfggzérﬁ?%sb%a{s%% %624 %%alylrﬁzalbb% hgaga‘{vbtﬁ]a f&ﬁ@‘t@ﬁ gpaép]'gflement such

as arn eleu'dﬁSh@telﬂ Eefiri Iﬁgnﬁ&ﬁ@g‘fﬂieymoﬂl@ 4t 2 auftan19tSEp RSSRMIr )émbossmg
and a punchlng assenbly 198. Heating assenbly 1

SmB 73enAth§FIF19CQUﬂ?&q waeke arqyided ta fadhelaaiing blsick €Re, 20pand comnscted

witR gclg\{ls S E %g&%@ 0%%11?[% ’oplgl%gorb f?%?l% d)g%l%ggg tempeerature

The mmmnm @ln}pepamnetmam bel vad@ibdepeadnighel the tafreshtegidi ael dnensions
200, 202, has heatjng pads 210

t
usegﬁp hi B ﬂgﬁl%g}w thepapdasiicdaicran i REIng §éipgature of 350
deg%gsmamnpénﬁemsraeglf@shﬁs.26 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
w@zioengahd e t 0 contact tape 24. Pneumati c act uB€DUS2004/010142

204, 206, are coupled to heating blocks 200, 202, and

are arranged to ve. heat | bl ocks, 200, 202 i
b S REPETY Gt iR DRI AR & et Uatiof Socagkle Sigapedwhen heating
bloekt @0desoDar@ pittalc Al | Piu{atil oA RSBYN 8. arkaBPEI & sdisctively slide
pi nched between heating pads 210, 212, causing regions

bogy gogfont fe on guidsr shadis Gidi A6+ ywarhend uwiay nfeorofsheeiciete 39 to
intaﬁogeqh?ghigﬁg?gg 49 a forming tenperature. Each
phieunat |

c acfuatof 15 204, 206, may have resilient
return nmechani smsuch as a spring (not depicted) to

aut ersat kisalds Y30ebsACs &éﬂﬁc‘c@&‘iﬁ‘ﬁ%f 187 §nfieBL Idlle from any
bl ocks 200, 202, away fromtape 24 when air "pressure

suifable begsvptilativeanitagalbivebles BR00liCpRsticrain declepided embodiment,

| | tabl ti I t, .as an .
eoE 3040 B e B B EAERY D 8o borion 25
Presbuiriz2bag it ?fﬁi)@deﬂttbl r@ideQshaf PO IBiolsh fidtheSA34l thefddy pPoviding air to
t her nocoupl e may be provided in each heating bl ock
theppenunpo 2, digfeer slom ket tdepicteid i+ rovidedian badymoeticat Weand is arranged
. | : : s . .
o BERARH o R AR TR BE bRy Bhed 5L Wit 20,

23Hepenth pgvean hedtoduildpe anbé@isbientloss ¢ff SFRBSVE@RSs ofUbEshields.
It has been found that with thernoplastic material, a

form ng tenperature of 350 degrees Fahrenheit yields
besReFré%hlggl.eatzs@qld aggiemblyh20& enpdidsyihe fpymieg nrosesstthdre paused at

-t ' ' t d, | t.he .
i o O b2 P B R e BB B gy i6aring e
damexgenful the tapeli2dnduringad pagseeineproadssing Wiehtoaralijafii bedo@dfe@five heat
of tﬁge exXpos ie and which_nmay he fixed in position

tragfi dOBEnaERY bigsks By ¢hrct Fow apfieinatef dhgterthorspasisrould also be
uséﬁefblqﬁﬁélﬁrﬁpéle@ %hggféahﬁﬁlﬁb% §§ !h%XYiinL%ngfoEQscﬁ?Ql fljt?%hng a pause

shield assenbly 2 genera i nc S a pneumatic

peraest UireraigplR, heagehieldpas, 262, guildibe sipbiced wtRdn a22@irtam produced
b ortion 22 and a pair.of heat shjelds 230, 232. ,
by BRYRRIo R o530t 35mi MRt pe il Pigh SR Spscas of ai
bet@Rai theQihRIIHIARE héding & W, ag2t0 12 WO 2004/ 089760
PCT/ US2004/ 010142 be interposabl e between the heating

pads 210, 212, and each side of tape 24 when heating
bl oErgniag@sse@bdy; 1%r geneedly andledts aRnewfepposisriokbt dpcl@238, 240,

oo B BRST IS8 54! ST s BRRT SheBoD O cape
corgsheielidlyt @ tHeniRiROserfhdee 258 & g8cieB36. 23Rhold block 240 has a
corresponding female mold portion for each male mold portion. 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
introduce 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 connectable 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
WOoreoe08€b0 such as phenolic plastic. In the depPCt/Es2004/010142

enbodi nent, guide shaft 226 is hol | ow and connects

Wit enum.(.not .de e portion 228
eleg}eggsﬁpleg@ ’smﬁs“}ﬁ gt{}?cg‘éd % o2 gngd%d E RETHES 1 4hoYe g pmbient.
Théinidcbtifle? 3ay tHaepRRIdeRr BY nthld0blaéks 98, bI® BhBRUIY With visual

di ffuser slot (not depicted) is prOV|ded i'n body
tempsEatigindiogorsrie proyide tempefeird difeanation toanppesetor. ai r

fromthe pl enum across one or nore of surfaces 236 of

h t t byi |l d .

ana R elitind s es ises Y ab hBrcll BRoene it eiponding
apdrelrésarH2ah ngo 10 8Rick 2DB8 ePHoBHAEIMY Me a%tﬁ‘eﬁﬁl' fEnk&ero snugly slip-fit

form ng process to be paused at will, w thout the need

threwgh spxeckistibeleedi %ﬁréYhenvmﬂﬁ}bl‘pﬂlel?ﬂésZ%Q; drevbroiuglt together to form
t 24
A0 AR PR 5o 50 0GR e o

intd b@agdrefe for ﬂlﬁbﬂg&@dd 39 s® horksovide latd@Pstabilityl ahd accurate positioning
antici pated that other neans could al so be used to

fordhg Er@inghseemlys or m heat danmage by heating bl ocks 210,
212, during a pause perlod For exanple, heat shields

230 epl ac with an air cu tal

22Oy B ToR RRBBEY o Cha uil i by 265, 270
resplédti®ely aha|pa|hbh/ ping 27129 éjpef & Toyves bfc@m&)fﬂgl fay be integral with

bet ween the tape 24 an he heati ng ggds 210, 212. 20
moghblerkiy23fs %%P@pei@‘@hg @ne ee thys mevedieasther angi apagswith pneumatlc

VBRRREADY 911 St 40 BB iy g i 272

pogidortedan s tcepm‘fchsal’laxbew4 mahe espopekitigl iy thobdttven 276 bfleach pocket

263 R Sbrds RG° £ OIFRE GOHBR Por  ONETbr EREN e gh dhe desired
diaRffdr 'o‘i’ Mhe MRkELOhAE 534, 2%\8pora619 280 @F guﬁffl‘l‘:ﬁln 694 %E%dh@ely adjacent

one of pneumatic cylinders 242 SO as
heaglepastion véB yhae nt Gametst elighslyt Smad:h@g thaarihc ﬁmen of wdp&i74. Lower
a wer qui d ates 51 for, f.orming pockets
bloB 970 e P o R P SR Eheime i R B T2e a co
spring (not depicted) may be including in the
COURVHeR D168k We8 rhnﬁ‘dﬁ B B%ﬁ%ll@%%@thgﬂ%e Rod W’% 6f each pin

cylinders 242, 4, so as t0 1ntroduce a
272 rstass thsf bottosi 27@ n e popkati2e, theodbarfowmng dobcZBumid futting away a

ar thlckn es o | d, bl 240
Chaﬁlavi’(ehezr;%e aglportb%ls agt qugfl?.ft%cprw}ggﬁgl ﬁl}i/’? gphq‘ogﬁalﬁ ”2?’% gt the pin
extbiisothfRighl i16RY4  Parek |h@£t1 pa_ll’lhloﬁ ﬂSrpa@é’e%&Eﬂﬁgh Shole 274 closes to a
connectable with a sup gressurlze air, and

%’@Vxﬁ@@aﬂﬁ% digmpcy ﬁharbheqdrﬁ%@@ er glug rte dles Ratyed Tesilience o6 the tape

B B R o gRiho fo o oB6 R 204 IR R withous

puckering around pin 272, thus preventing undesirable distortion of pocket 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
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WD 2004/ 089760 PCT/ US2004/ 010142 el enments for

mei ntai ning the bl ocks at a desired tenperature above
W@piesa760 Ther nocoupl es may be provi ded i n noPdI/bbmoke10142

238, 240, connected with visual tenperature

| Rgh t or ma n
beo er %?éoc? l{x}‘ﬁl\}}bi&d Q{)%c@e}%&ﬁgﬁ%g a rr1 ualt eﬂ{lorbfan Of 8P IB ﬂQCk to pause
mf@gmewaptieldumd the bag istemptied.r espondi ng 5 apertures 262
in nmold block 238. Pilot pins 260 are adapLed ﬁnﬁ
rr ed to snugly slip-fit through sprocket holes
a %zgperamh V}ﬁlﬁ}g@%m%d}z@exzégn shegt) guide é9msqughpusly described with

drﬁf@ gﬁlekl%(’) bRd fﬁ? tn IBH&kPﬁ'zSpglﬁcﬁn% ré: {égé hg rt%egel? el sew?-mo%or 128 is

ave an a

acimaﬂté tanﬂrla(per pmdetemmnsch eetrergetit 6F 130 28 Qnt@Spdsﬁ%dN ﬁh;/é}fé@t guide 39
I t sta |I| accurate positioning or the

e B bRt Bdhgn ) 2 25 ingeusan B4 2008remeeeataryy actuated,

18N r
bntrlgelg% glgﬁﬁlv fy@ g&g %bjng%pﬁoﬁ Sa@fzgnz(h %%@n sifié Q)’f £ tane 24, thus heating only
thentegions 29689 theOtapery bbefonnd:degrtalpomkettm6 mHedtubg 9@&1@210 212 are

magrﬁg h%% 4??01%40? B}]@\é FegiPps Eﬁ@ %rﬁadéﬁ glgg]igt\llr?lg zf;fro %ttqu rthe tape to a
theﬂﬁﬂpluﬂﬁ:t foemind tdmpBdtareb! AGK egs%@e Lk %‘i’%g A{P F]}f%' Sneumatlc

72 is ositioned so as to punch a hol
aCt%ﬁﬁ@ zf%sf% 81ving henting blocksA007802épaeach pocket 15 26.
Each pi n 272 has a head portion 278 of a sli ghtly

he d; ter of th
f Ia:] Igs Al g&% 3%, a¢ nattﬁg :aalgialgs ! bveogxlegtgge:% pqonthglﬁ;eglons 216 are
prebi@ﬁl?dalﬁgneﬂ Yb@ﬁ}b@f? eidle MSRAIpHPLhHI %62%&3%2?@ 1%7% ﬂfg)&gcgons 250.

smal |l er than the dlaneter 0 _ _
n?ﬂ ll% oderss242, r?éiéfeelefedctp@tﬁdltonbmlg nede driolike 238, t440 together,

thefe"ﬁgl?orﬁ]él g B?xﬁlon eg@ 1rRJ) o onz%%\ggenégxgﬁax%? %roou%g 746 and female

mom pmﬂems 2408 fb@t}ieqmlamodk& 238 ok 8l b28ugt: Rcaly, ﬁ‘ﬂ%{ H?nQ 860 slip
le 274 and cutting away a chad. The head port|
tho% SPEOkEls felss c &% pd; éllle;ie‘%yh helfgne swdt heecisplor posmonmg) tape 24,

Sin@fitah&fisB Rictont-6Mds 3 E 86!’31%@‘[6? 4oeth§t7pjl f)‘%l; taae &le sole means of

portion 278 passes t
possthngtg fape gﬁdhhag fdnamgttleaareliyhﬂﬁnﬂne@ﬁg por ztdc@@u&?éﬂ t61é€antc® runout
h atu a i ence of the tape material. The
resti P [P TSI TSR o obie Gralec@okopastiomsi24and female

moEi| Iﬁﬁr@oﬁ:‘s' A50M1ds¥ upbh RQMEns2h 6PAiE ksesrlfgpge@{hQ po%c 'i]m% Z% female mold

thus preventing undesirable distortion o
porfipry gy 5 @ as podrise |r¢g}0111 2de Iagalastdm&llearm]sltpcn't{om @46.0 Ipitliis way, any

L I A T .

crlticaheité’t&ﬁ sfld)er of tld Bskbngo, iafe ﬂ@‘ﬁsthe hiuchhBoReMhfch&Bnally critical

enbodi nent, vacuumline 286 is
1nter10r Slde 298 of the pocket, which has the 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.
wab@4ogd7bect ed chads are carried through |ine BEMUS2004/010142

collected in a bag. Proximty sensor is arranged so

nefiigloruat Pes o o Hon- BT SR O0R PO Biskt Shhedflbare then
brd_’M,;c:{hhto?E\théiJ @l Pulh PN 2 2PERhA h@kd 2 L0R Pa@%@ B%ttcﬂﬂ 276.

interfock to pause “nachi ne operation unti ag is
enptied. I'n operation, with tape 24 indexed in sheet
gui e 811 laes appreviated| Hincededselsi 1630 270 bt inebgial Gvietohdo®d blocks 238,

3 d frictj || 132 pinching tape 24 _
24&h@‘?2§é‘w{$§ﬁd RERHHIEBRosPSS g Hescaibed ARy dtce Borormsd o adjacent

) . ) ot . Y . '
poﬁlﬁﬁé %Qﬁ@%ﬁuit%B&ﬁ? Tifs, GARR drge%véii gg)ﬁ%e;@gﬁbéﬁe%n% re being

sheet g e bet ween’ heat | hg pa
pulRibed rvth bolas Ri4tiopendivg a@@mbly ¢98aeimhacdihtylyasd]ahe dection of

.1 ngi. [ 210, .212, .i tact wth each .
tang; it BRE pets B roPREE it i g A5ty 061 Bibe SeBop Rdiacent
to izli%gsécgglg id BeiRehéMdBCheafth® aRBRKBT 1926 AERAT LRE b@ga?gﬁasciated, tape

210, =2 are maintained in conttact with the re
24 21 ppsitenned by pilpt pineA60 whaeevieomohdkblorkeR A8 840, apecloseda T, pilot

. . ' ' te rature. Ar pressure i .
i B0 TRRABR ok JRRIBn FRGAE i Heafhd nfsSS e g during the
foriiivg pecBRAtihSYthobpioSesdOdare 2 urdiRa stmul BREMRIYBE Qiffeked sections
is actuated again to drive the tape 24 so that regions

of pg24re precisely aligned between male nold portions
246 and femal e nold portions 250. Pneumatic cylinders

242, 244  are actuyated to bri nol d_bl ocks 238, 240
t oo At FoRet U Brgichonty' 8 e m09s §mHET O sekmple hea
shigld £e¢mbleR0%Rl &t BRY GnROrthé Gainind Hraesh MBIWeeaub® By actuating a
portions 250. As the nold bl ocks 238, 240, are brought
mappyeticl opiWigh apyigmal Jsemssynphropisenggpubspitenkéd ahovidsbe further
' r egi i tionn a
exfned Borc REIREY PRI bR TRUE G SO 9%k’ 208 DY FgRSe mota
posion$ B3t api hedd iippositi6D @meact h&th&@lbeﬂ-“rﬁﬂm Si/ki)thfpilot pins 260 through
i tioni ape 24 during formng,. thereby . ,
BB B A B 0 MDY . eating o
200, el &ﬂe'ﬂ&refcféﬂ”bﬁtaa'i’gkgﬁdﬁ)@ rat Syﬁéa?Fﬂ'é asSehSH @g% bs extended
| d 246 and male no & g

mal e ol d portions e portion
so Hlabbenat shishls 280 23%s agliGteriaised bstveap s leatihg blekh 200, 202, and the

ni in. f I ortion 250 so as_.to force
tarf i AR S5ATReo0ra hbienl For Fr 598 b pefmETIRy, ape 24
durddpy %)am{gt | GVhent @sired, DehRocdsBRUAIYel REtaRBd, Sy B8FacHBY Beat shield
surface will cause a distortion in the less critica
assgiblyr40§rand refding the othss steps oftbe prasessers befeam t he much
nore dinensionally critical

Referring to Figs. 1, 15 and 16, synchronizing 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
wpomkeso7@s. It will be readily appreciated, homewE82004/010142

that in an alternative enbodinent, the tape nmay be

for ' he fenule | d surface, wt ,

pr esr)% 3[? z%h&gﬁhrf%n%erd %Oggetis %B%W&eé droey E’rﬂaﬁ\nﬁ’ég %@ ef shepigguide 39,
theshatom &hthe tpRCcketlides atingdowewaedp ceived gﬁﬂﬁmﬁ fdrming a loop 322
) gctuator 134 is again actuated so as 0 to bring .
n peusing 208. r Bipper andnow et sensaicpaig 319, Bapearg 4rranged sepdsdo provide a

; her.eby w th Wi N
gt fOrad o 032, MS{ERS AR
316 ef tlac paing Tial seznalsdfrorh esendoe pads BilON31 2248, préAded to processor 190,

Serfo- t.or HiS IS actuated to drive tape 24 forward
WIS [08Rt342hEeachas Mgsen sensen @air et 2pdndicsimgothe 0ape groduction rate of

mieMaye Fad r | of 4 QE pi_Ns
carfOBlabs [ RnIRE GRARNES T R RcARR e iy ST pRURSe Y lbment 302
pragesser h¥0 punabs fienmugey otle ipuacier tupk dornzinig appahtup 8¢ keetdescribed

bbott 276..A? vWé#$pe appreci ated, since bl ocks 268,
P70 are' FHEEGIAEe X P $agsgg, andoasotape Hill apparatus 302
acdepts Mg IcvpBRUNEH 'iI{]Eod%[r%Cﬁ%?’ eFhee R ?g%é&gﬁyﬁ)eﬁ kénsor pair 310,

perforned on adj acent portions o
progpssor { ¥hissiags garrivhiape foneng appatajus 3. nElusp thektepesprdBuaion rate of

i | i.1.h l.es..274 i n gunchi assenbly 198,
cer il BARARE Podiels 321€ Sa8Es o BiFRARE ST i e bt rae of
equiprakigt3®226 forned therein in formng assenbly 196, and
a section adjacent to that section is being heated in
heati ng assenbly 194. As will al so be appreciated,
t apB aipgmpedipissi of smebrobizing $ubsyspém 56 26Gleptverdemerigslscend 16,

: ),.2~ar:e.cl osed., Thus i | ot i.ns_ 260 .
on BABRL Sohor 24022805 R R el sl Paite 3K Badiongoensor pair 324
maphbeceasascd®ithel suidbledibntBDsyshen of e4p¥l MY 2PFLHESS02 to provide a
e those processes are occurring sinultaneously og

sin _ g !
me’ﬁ‘ﬁsffgé pepmadeatlyistppingdhe tagg dilbappaatusAogue thesqyent ofaf problem with

rHaMEM PR se node enabl ed by retractable
Caﬁea?ﬁ;§ﬁ?gkim§§§%§%?y 208. At any tine, the form ng

process may be paused by actuating a 15 manua

conOf oburse, ininilh ba app@diateds thAProyREsY TV #hid1ss YRSWUEL BBmpts or

46 as will be further explained herei nbelow. I'n the

sighals O RpgEAtorhsed omibg sEmplsifenme souer pains 18n#l 2e andih status of the

i M | 1] [ ntact with tape .
appg%'hgshgﬂ%vﬁstg %P%?}?tg to? Es)% gfs %@P?% Ffbo&g%edr}gl (p:tg% ‘ci;(f(l‘g{ ofn%}yes%utggl’e visual
andzAg, audibleoal amoinslgmators Isych &t ladhis, bapers diréR, RoieShBhpts, or the like.

position. Heating blocks 200, 202, are retracted, but

are, kept at. tengenature. Heat shield assenbly 208 is
ext%ﬁd‘@ﬂmatlve embodiment of a carrier tape forming apparatus 32 is depicted in

Figs. 17, in which a mechanical actuation mechanism 326 replaces the various pneumatic

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.
wab@4lggrso shi el ds 230, 232, prevent any heat dBeEYS2004/010142

fron1occurring to tape 24 during pausing. \Wen

th can, be restarted, by retracting
sofiEg picEiisal v DRE ARG GBSt A et i Wt S0, role it not o

traﬂﬂat% hﬁlaﬂ’lgro CP@AsaS mRRibeFse342Rakahfda AgI %ngdggé onlthréﬁéec’?glgaft 340,

synchroni zi ng subsystem 46 is arran
and; @ix‘cmeeamlthm ﬁmqmtﬂgiuapipmsawmh rgtiamef dheaded stoifte340. Transfer

megﬂb%? Ci420 aflra %rsﬁlgeec agglb% %egﬁ«? n@%tF §§% p?g Itcag(g:l%f]%g%%h@f Lfgus when

thxemee rshi 2 B@0 SEpJthi0d trARRRMAMMSr39M2 nidvekaxly Y Be&ided shaft 340,
nmponent fill apparatus 304 and cover tapé sealing

caugmgdtpaglg dinkages RS thextand, and istraetethicredy stiiag shdeplate 334 vertically
commercially available for the purpose.

On§§nc%?%%izing subsystem 46 general ly includes a

housi ng 308, an upper sensor 30 pair 310, and a | ower

senggpe Mahdlinkl dssefeGh 33BPLEncANY HRWRes Ss%@@to émﬁ@' 3483 18pe drive
3121 ggy i ncl ude a photo sensor 314 and a refl ector
y

assgmp! ot Gesredy P63/ w@z@fpa/f@mng 2nd pwn¢lane a@4mbly 354,
sl Sl LSe35 phABT a6 bl 3 By pve

smdld)amiihme‘tblyth@m ovest fauiicles 3320, SHeor Hiing 348 lre@ﬁarbn’%@l% shbilders 360 of
housi ng 308. Upper and | ower sensor pairs 310, 312

lovegr oxtiqng 358 QOénPa%SStOél pEiBgs 4@2 are disngsed arowad @mqrrpgrtmmé 356 as

and

eSSl PTG NERY S U SISl
sensor pairs 310, 312 are prOV|ded to processor 190.
Wheapeodive3kZeniilac e gehQuief insRIASOE dRod FolBL 264, a friction roller (not
i.ndi.cating the tape production rate of carrier tape

deRigiEeh eI HPHlEPPSR blogk SR edierigna RES iong wempatssiop Rprings 370.

DriRE 98ﬁ§53631913e19f51t18ﬂ8w d304 by rs%ﬁ%§1§18{or 31%)( #e%lctt@ta%ﬁ &N Grtically

anSEFmE|n carrier tape tormng
ﬁx@ﬂemcpqshm onaﬂhe‘uadelMﬂe lof slaget peide Bé& &0 i;h’mt diing rallepabaisisositioned

Ry TR R
theGb@aids JfRRES gﬁﬁﬁsﬁl@ $2hht B thtlcﬁ{ 19)@1%15 aﬁf)osl:g %sﬁ@é&&ﬁéés the top
carrier tape formng apparatus 3

sidp pbtpe 2o rdlidatransp68 warstidalrly tdmesei'danmpngulap praslmteu guide 348 and

e RS 0 AL AL L3P PN 857

of ﬁmlbi?pylstm 8 tesutRRidd @khest dnids348]biading upfor bldk I downward
ddi ti onal sensor pair 324 is prOV|d ed above sensor

tapes¥ols mincheddeghwegn élayq radlen 364 and the friction roller inside upper
block 366.

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
wa@ioensd7scal |y stopping the tape fill apparat uBCB0R20041010142

the event of a problen1mﬁth carrier tape forning

alr a e pr ecl
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soulrée Mhe@ersetv@rm&als@@t 8pidth®. si gnal s from sensor pairs
310, 312, and the status of the apparatus. These
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sui ff apx dormiisgiahd mln(;hing assedithy 854 @nmallyn dicladesr & pais ud?ﬁntegral

el b BB RS RIS IRY e B0 cmbodimen

1ncilﬁﬁ ﬁ%t%ﬂ%@%ﬁ@gﬁ% dnd HOGRhE ﬁf%dsll])kd?:keﬁﬁcg% ofkdpe 24) Integral mold
a nmechani cal” actuati on nechani sm 326 replaces

and W@thhlcmk@ S9ri@dnererigidly Brogsted de thps336fantlisBdppletei Bds| y
descri bed enbodi nent. Mechani cal actuati on nechani sm

o1 1 BESHFaTe il gkt 2P, e B Mt 0Bl SRR g2t > indered

in Gised 169 34858 'ﬂ?é\ﬂoﬁﬁgdesgﬁﬁﬁi 328 iARdiet 0P f&%ﬁngg%c&&( @flve roller
together and Spaced g1part wi th spacers 332

364 IISadreveam aSstO @xonsl bypregetegmizied lengtls pﬁ@@cshlceagh siBzt uide 348 to a

o5 RSB RPE 554, 0 BUAR RSB I o v

comaetisl 36 r@t@fhﬁgeﬂﬁéaﬂed Skt 34@1&@13&1%%@ hahéfe3th@mbers 342 to translate
retajned b ri ve connection 346, so that rotation

on fupaded dh%fbgiﬁ? i Vee wanshiden iob Hamde mgmbers 3+ adises peslerlinkages 344
4
o S S04 TRIPUTETEINRNAT2, SO R SVED 2 ot

upWardy etrddces ol utitegrat miodd ahd pﬁﬁdtﬁblécl&&BﬁlcbmactIrtﬁﬂ&flﬁe’r?lde of sheet
) rs_342 are threadedly en ed on threaded_shaft

e ﬂgag ﬁﬁﬂlgn%\?gwﬁ gt %? B‘ﬁﬁ@g COBPERSPIER SPERS ¥4 h When toggle

link£e@ 840 Breofui} REGAGRM s8I 1Lte 339 and s ﬁ&stfgﬁfde 398 @‘Tﬁﬁtsthg”&% limit of

are connected at thé center pivots 3
thejri migaged 18w4l, aifth igegrahmnldsandrpusall dibckh 4990, MOaresﬁrmly closed on

ated,,tra rs 342 nove axially on threaded
mp%%%f%”%%ﬁﬁ”mﬂiﬁgF3223§§g|e | i nkages 344 to extend and
retract, thereby sliding slide plate 334 vertically

On 3R3GBES] Rroddl ankPRich #McHkk RYp aaBe gkl éfos%ag%gﬁgbﬁ{saéxltéﬁd through

i ncl udes sheet gui de 348, tape drive asse
sproglise Ides an ﬁlsse%la,% g62he ardvideghe dqscmbadg embddiments. In this

ch| assenb Sheet IS .
el BT Hatios Phite AEbBP" Form s osits J5H topagkipg underside
of B3d porvrB7h v elide §1ﬁ§|3583r Udparmbar 34dnis @ukl@&ﬁiwag%dnh Rt guide

358. Sheet. guide 348 rests on the shoulders 36
348 against the bias of compression springs 370, thereby disengaging the friction 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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di sposed around upper portions 356 as depicted, and
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Sui UppdrecapRven1s ?M:ﬂ% éiéﬁﬁe@@e&m?ﬁé ¥OmPB s (ﬁl@??shown) Lower
depi cted). Tape form ng and punchi ng assenbly 3

cabyjech 428 geperahy |ea@le§,esdfhp apmaipfler| o @grlaechamaldccambrpnmsmf vertical
as descri bed above for the previous
tapg Eﬁ%@?@%&mé@@ ) . . .

ncl uding pilot pins for engagi ng and
hol di ng t he sprocket hol es of tape 24. Integral nold

andrpfenatt o Pigks2 B9, a1§923 REE d8livarF s UM 18H obQriIBPincludes
330 _ and sllde plate 334
tape reel 428, gear motor 430, statlonary rollers 432, linear 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
w@00pogarsusl y described. To initiate the fornPemyUS2004/010142

process, drive roller 364 is driven so as to propel a

oo L 50T RS0 8, AT PG ST b i o

reel @I&ﬁn@:ﬂ@{bplﬁ@fape fded wiie \bh @R€kst Of BpE 28 is Iﬁ@wﬂﬁCt i on 346,
rotating threaded shaft 340 and causing transfer

menbers 342 to translate on threaded shaft 340. The
t r aRsfeaingte Big. 23, sasodrpardmrersseBaly 4o gseratly gllales drive roller

s R R AR 14 RGO g PRl R A sty
an BpwaidldedSdiveaoHsr ﬂ)fnnb([l beghadini|add dRemiyiaswith Qalcadi®ed rubber.
contacts the undersjide of sheet 15 guide 348, lifting

Driver golgardf2ai§asongectedito Breagervd n&tmoﬂ giaohels drive g1§836@1udmg a
toogf‘ré g%%eﬁ 4 IO'S hnfg%%%gvl?ﬁtg}ée g as e 5 eﬁ&acﬁr%%ers %all,ﬂe 11 an indexed

ﬁmhhﬁwmnugmg&muqﬂnbraMﬁMﬂyamd.lntegral nol d and punch
bl ocks 390, 392, are firmy closed on tape 24, as are
heat er bl ocks 374, 376. As integral nold and punch
bl o&lieat shisdd aggmblyd12, as spsadn Figs| 4 anst 35 genaraliyinehides teumatic

shn%e4§? rgo%lglﬁg nﬂg&%l%sc‘ 45@ z{napﬁe ?%hl%?dsl rrsoé h%)églr{?b\ﬁly??gﬁlgé%?c slide 452

scri ment s. hi's odinen

lineslysadvdacepl @tetrddd hlﬁmvsiﬁeldﬂmw thheh OBtRRd39Bos1B1Y Bdzles 454 are
t he_ undersi de . of head portlons 372 of slide pins 368.

attaabs% O BISGBYES 9B SoMETasERsha mownbm%ﬁ@@tedgw@éd tapg 4 passing

e
shlelde)nfii@;fenﬁbﬁ, ofindE elatihate g phemelig) Isphcqnli mpart anpa)sgetnlemh parallel

. ) by .
origiig off o rT Bt e TOGHHEE PeurtE ¢ Hetutsgied generally
vem@zlllyaéﬁd' d&ﬂmﬁe@gﬁfl Rehh MAIRR 43440 a@NdcRRPlAG afdng%evertlcal path.
pl ate 334 and sheet guide 348 to return to th

original positions. Drive roller 364 is drlven once
ag aRnfelﬂtiﬂlg)tDsFigis it ande27, sedtactmatiol agsamblyt 408 gmlertﬂélytincludes back

w PR e e nspd et BN BBttt SipR A ae
plate 334 at the lower limt of travel, 30 wedge

assgphl M%a 368eri S1ih@dradsRds %ge{/\% %%cg% %66 gg&ug 881er3 B which is

are positioned between
SupP@fltﬁideﬁdk mpomﬂm CEmsf faﬁﬁes B8k ,upSBBLer @Mimxm: HsBefurther includes
k 374, .376 U|de 4 As sI |
e B RO ey BT oA Sk e lropiss, as wel

as PleR&dt Ty Brider 480 Gnd Mﬁné fd@)‘I‘bﬁ'ﬁﬁﬂf 4631‘%&@ @es%ﬁge@ﬁé*e as linear acting
prevent contact with tape 24. It will be appreciated
pnauipfic seplinges ethpegh the functions of these components may equally well be

controlled by any other linear 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
whedengd7s® prevent heat damage. Figs. 18 and 1BCTER1004/010142

anot her enbodi mrent of the present invention. Vertica

ta f or m. ng..machi ne, 400 .general Ly j.ncludes. frame 402
SRS 5 Ut i Pkry GEObR iy Faliner i el tming tool

intéiffacee4 28 Spisdiiatié OfonntQins 430U ahd YPosARACHRkYs49D.  Forming tool
formng tool assenbly 410, heat shield assenbly 412

intgifagediy sy eelanipd: 1o PEavilech aennesiiasp with | poTars. ofTiersing tool assembly
j: . RV b O S. ver al. advant.ages

1§ RTE st 8 LS BRI SRS SRR« cono

systaml(hastghawd). opérindng kdoy asgeaibiyn£10/iis itids eabalinient of the invention, is
nonitoring.. Frame 402 suggprts and encl oses the other

EeRBHPOYK SIIRHAr R STYEES 2| fupelins oG SuRBKSHIH 44 400ch has been
deddBiBEd AP st hGa BBl ARLEY 8hYre ?,&H%E%—rﬁ]?% i of ags%ﬁi%if%lno will only

above servo tape drive asse actuat
be dewaihtd gerdBBlydweck. f or mi ng t ool assenbly 410. Form ng
tool 15 assenbly 410 is oriented so that tape 24

passes through it at along a generally vertical path. .
Fr afermaiog teelnssemnbly 410csangeadly ippladescpishenser lepds 484, forming die

; ki e U : ke a r -
T e
4940reiead; headosisacie wekiytod By amenod0 Becscytiipodd e dFoming die 456,

[ 418
e T R IR
unit 9 ﬂ)%ﬁﬁ{gaiolt)%/ c?l'ilfde?sl%?. el gl%'{ﬁé ngde rgprer{ggﬁ%]ﬁ eﬂ%g@%ﬁﬁl@ tape 24

conponent’s of Vertical tape formn _
thregheforming toa) assegebly 21Q. 22 and 23, reel delivery
assenbly 404 generally includes tape reel 428, gear

not or 430, .st.ati on rollers 432, |inear. displacenent
{1 s iR GbRgment ) the RYSHEOR JRPG EUHS GO0l qagRict wop Eenerally

verfiéd poRitRRErARL YrieRARGE heda L8R5 s ARLA 43 Qn BYat tip%gdék%dvertical
8 CGe el

drive belt 438. ar nmotor 430 drives fape re _
tape foeping mashineyd00ctoi g aresmdilst fecdpentalan & fhedpromlembadanent. In

equitred, Gear .notor 430 is desirably a small DC gea
i € LenBaRbrPRh Ry 835, whEE 40 S o8 Sty fhpw over
prefiedtetehehd® 43DanThe gros@ideedt babedtBcORFIAP r¥deNRRCARE thDrovide
[.inear _displacenent transducer 434. Feed back from

auwyiligry frflgwste| webrisheater basdel 484 andi Bwe 24rivihenl epergtion\b vertical tape
forfd %5g§%%9g5Pg$?#§3004/010142 gear notor 430 to drive
428, us’

tape ree s feeding tape when it is required
by driving tape
Forming die 486 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
w@z®enki7go 406 general ly includes drive roller PAHBS2004/010142

servo notor 444, support frame 446 and belt drive 448.

Dr.j.V ol l er 442 is.desiabl 5 an overnol deq driv
SoRafifal. 16, Bt P S EaE ] Siner By O elete faPraed and replaced os o
unUITeRYréa@des 16 B&E of Bthy 8hd El@ing@s[ in{ftédictior FMNBEERE 4% tapes or

the servo notor 446 via belt drive 448, including a

pogkst radvaligpetoviséinme ia sonintined besayss ancgiditivmal Sraingaobl assembly
A PR G8To! LRI PO gk B30 20 LAY P sty crane

outdis asshert tine. Fi gs. 24 and 25, generally includes
pneumatic 10 slide 452, cooling nozzles 454 and heat
shields 456. Desirably pneunatic slide 452 linearly
adv &etesangto Figs.r2omd Iesisiontsysrnist 1456 nenliy insbitdgalight source 502

i noz S, 454 are ttached.to our ce, of
e SRR P TRBlshGar? ARG ith DO o 36 LD
rinP 3ighi Jo@reetJ06 Aegubipinbiudgs 1PDEDSS68 68 b Ying bRapddeddunting 510.
shield assenbly 412 desirably includes two heat

shiel ds 456 fornmed of CE | am nate (phenolic) spaced
apaPugital camerariéd alesipablniricbided B 2600 &1080 pove! plogreskive scan sensor

inen f ~the i nyention he hi el ds..456 are
S1EPRERUEE S oPan T MY oS Shades arthida® i ipect the formed
an@ pensied tpe 3o if@iﬂ“y41'~§52105£t_io®d3faﬂ&'§_q thy 1B kdspedt tabROSS e index holes
vertical path. Referring to Figs. 26 and 27, too

on #a sida elohe sapsedtiity 1H08); despitcl frgm ipnciet tepodiat k- &) and overall

| er..cyli.nder 458, preheat  head, cylinder. 460 and )
pogkdh RIS R ier i a5 dhParey PR, dstesirably
provides prs@bisivecean atdial cdrferd kb 0 thar infagés WRHICH d Somputer fi
20 supported in back up roller clevis 46 Back up P o

anyly¥if-er cyli nder 458 further includes pneunatic
connections 468 and position sensors 470. Back up

r ol | | nder ,45 as L s_preheat .cylinder 460

and BTl Top L g Rebuls 2 B3R IE Ri ik REPY oty s16
and jan&aB. 2t deReribdandai@tdiglosy hdsedBF/S5 ltshadeided ARontinuous airflow to

functions of these conponents may equal | be

. ] wel |
diret ¢hadsy ntyapy 1&njarotifels afppiediio be fqm@/eéé%/mnmymgn@meded. Jar
. b . . . £ _ N
51§ Be 080 SMLBA RS L b B BB RS frynen
becandng jkerating in an actuation direction toward one
anot her. Preheat head cylinders 460 each generally
i nclude preheat head interface 472, pneunmatic

confeeRerging wrlAckinery gesmhlnA04 detrsdyigpa 74 fropy thpdape reel 428 and
- i Do .
feel Mmaégﬁréﬁcﬁsstﬁt?&a%{qgoé%%gﬁf ﬁ) dga‘r%s i@%&f g&ﬁﬁbﬁrg'( URaf 43?. Linear

nmotion from  preheat I ONs 0
displacemeny ttansducarsé3dndehyes41O locRdai of damcBgnstlersd WrsmdIBus senses the

rovi de feedb to preheat head cylinders 460
amg i9fitape ? a ?@glﬁttf’d}% (fry@pebﬁﬁ CRGY ta)é?] é&ﬁ? assembly 406. Gear motor
430 runs intermittently to insure the tape 24 is fed only when 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.

23



10

15

21 WD 2004/ 089760 PCT/US2004/010142 Referring to
Figs. 28 and 29, formng tool cylinder 462 includes
w0 oooaioseged ool i nterface 478, pneumati c connectPONES2080010142
and position sensors 482. Forming tool interface 478
IS te Q. pr.ovi.de onnection wt rtions, of
for %gﬁg %cg%)alttorasaés eer%qqif/ 291%0? BBt iagﬁlI §€2[F12§ r PIGEHICT heads 484
independetiy bethebest bof efrmii t3bNgbsérablly 409 Ivitigiels Aa0sidell @hd Féracted by
a.control 5 system (not shown). Form ng tool assenbly
forming toohcylpxdsrsé®Bodi nent of the invention, is
generally very simlar in structure and function to

form t which has .bee descr i bhed
sundl O FHPSHERE e BT, B Bl o REPH RN heppranced o
intapesytiday sitdids 66 bet@aty/preheutdtenadd 4Bachndanes 24 Wie R i€necessary to
For m ng t ool assenbl¥ 410 %enerally i ncl'udes preheater
1

Payse peductian. g the paneiiime, qeplingarozzlgs Avhgam dipaitcopling pir between
b By BSR4t A PR 08 A0, ey 12 v
thebydyaneige adf aesbilng \dohveteion 460ling@fridag shickls48%6 and tape 24, thus
form ng assist bl ock_ 488, registration pins 490 and
mlﬁ&ﬂ@ﬁ%%& esBtovgguflosy GomcpaliperPZIss 45 un! ¢ by forning
tool cylinder 462. Tape guide 492 provides a path to

ui t . form .as 410, .15

O’ 48 HRBEA o AU LG ) ESIETR M bt i o
fornting nitagstemn 4 dmadhel dbpve ued theeebrepwil hdtde. fufthérSdescribed at this
. orientation has a nunber of advantages, in that it
Umg | ows vertical tape forning machine 400 to have a

smaller footprint than in the prior enbodinent. In

addit | AN ' .afj o ta ide. .

a1 one Hesehr L i) P BARA LG BB, AhE IR deprting
frod84he Thetrgir esdnte dicrexdnviectfbre the rillusviteéd dudedirhdi® should be

ngg%g}ogﬁrovide 20 aﬁinLary irflow to cool preheater
corfy Bl resRecisAs @nauRENC BULRATFYHCIBYC, YdPEncbeRgpade to the
. o . o g I B
T G SERUPEE ORI RU0AD A0 Seope of the
invgofiemced agai nst 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
wa2@4msaded or m ng t ool pockets 500 thus all ow fRPCTUSZP04/010142
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 dje change for the formng
of differently configured &ap®24. 22 WD 2004/ 089760
PCT/ US2004/ 010142 Specifically, the entirety of
WhRLNLR9dqqe! assenbly 410 may be renoved and repl aced
as a unit. This provides for ease of setup and
changes in production for different sized tapes or
1. poc ket gppafitdiee bitdmatioxnt éfBossigBattdiipbekbtd B AUSRiRus strip of
additional formng tool assenbly 410 may be set up
plashe mgtegiat fodpanp e oprisatApei BA apparethgeqraprisiagid qui ckly and
easily changed 5 out in a short time. Referring to

Fig 2 30, visjion s em.4l nera Iy I ncl udes

| i g d%lf?rggh%r p%sﬁtéorﬂ{l%%‘%@“q@ﬁﬁé?eg % gAY ce

502 desirably is an LED ring |ight source 506. LED

ring driveRbscaBI &RpRAGo deit ;tgggﬁ

on a ring Ss?ha%éd Roun‘t)l ng t{SV%g} éhgag&%{ff%%%ra él%‘ the guide
stredwtierin blsgquened efdmform 20@Omsnt000 pi xel progressive

scan sensor 10 512 and a |lens 514. Desirably digital

canmer.a 504 has bilities to inspect the formed and
punéﬁgat%ﬁ%eﬁnh g‘ﬁ?f%ﬁ torhsat afck.%ﬁto%ledﬁgnon@np%kemcww of the
t e&[éeﬁé tik
s r{p atil 1§ a@&ﬁl lﬂéﬂﬁjéﬁ%??gﬁmﬁ B%fg IHG%P)?E‘J: gblql%noidaﬁtgg to apply
he%(t-ﬁp the_‘,@)rlpaatdthg\aéd@lsl onepoegmn, thﬁjablltlby tentg y@hlmglahhsmrm eetracted
The vision system 414 desirably

pog?%%%ﬁggi r8§%%§ in%can di gital canera output that
feed i mges back to a conputer for 15 anal ysis.

Ref @riehinghid@ agée%bl)?’ %Ha&%%QO rs%fé@lﬁ"; htﬁex%%@e Q%R%r 1Y between of

i ncludes airfl ow assenb Jar
thequstien auldbebopeyheaithd P@Wamﬁima@ﬂﬁhp rﬁractquomtlon and
continuous airflowto direct chads into jar 518. Jar

518 is @q%gted Ef e re ved for enptying as needed,
Jar ® BYEIELIERYy O nalding, plaqaeét regloRs e 2j Beekely the molding
assemEBl intRidalg Q}S’aﬁ“o? %Id'@%&ﬁtéefé@t&ﬁ?}’ %ﬁt@cﬂaﬁle'ﬁln%%% at liast one

becom ng fall. In operation reel ivery asse
pockst rtsgios, tthpepaia of r meld hrtieyse imcbelingl 28 raald mfokbdmrmdn and a

bRl IR gL, o 02 052 L0 s o

di spl acenent transducer
434 senses the location of dancing roller 436 and thus
senses the

2. The apparatus of claim 1, wherein said drive assembly includes a drive roller and

an opposing friction roller positioned so as to frictionally engage the strip therebetween.

3. The apparatus of claim 2, wherein the friction roller is 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.
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anount of tape 24 available to be driven by servo tape
drive assenbly 406. Gear notor 25 430 runs

WO paoe08a76@ ent |y to insure the tape 24 is fed oPCTUSHVEH1010142
required. This configuration allows a buffer of tape

24 be creat th I ze of i ch._can _he controlled

4 basdlle B ESaE ek, ot on g dRearIGS g deamentero-motor.
transducer 434. Servo tape drive assenbly 406 indexes
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

5. and Thbuppaktvevefdilaivne 15 whe@in 4@2sttip drplydtici hatb@iViadsdat least one

23 WO 2004/ 089760 PCT/ US2004/ 010142 Tool actuator )
series O& Rt irmlygpacadainercketipies dafingd therpthenighs erd whergs thganolding
' n | . S 1Q-
osop OB R SRR, g s, Mok ) B, @5 kvt i the
sprovitet mdkes o $68tion thet tiis wiieh dlei meit patiohhareicouoted avith the pocket
heat shield assenbly 412 may be advanced to 5
T8t er pose heat shiel ds 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
6. has Tht hgpadmani aiemd, vaeadih ithg d N MREkdn ePArdrpgd @ disengage
heat shields 456 and tape 24, thus mnimzing the
ffowefga sirgprwhgny the plletianeeasn Wil theopsockst ides. 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
7. enbyek epbdruO®bhEhing POGhdrkia thOhM® sHYbfdrh@,kgm‘tqg RRMide§d body portion
fromthe central attributes thereof, theretore, the
ang 2| prdt phrseercd et Thigld piate wodtidns profctemdhedefra, the shii¢ld plate

il lustrati. d not restrjctive .
poli SAESEATR 1o B0 HeEHRAY SONERE S0 b BRLHEIS Yl i diposed
betiveemtHeherig adegeipagtddaseict pirtion of deibastigadseerhhl9. scope
of the invention. 24 WD 2004/ 089760 PCT/ US2004/ 010142
CLAI MB

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 a 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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What is clainmed is: 1. An apparatus for automatically
enbossing carrier pockets in a continuous strip of
w@bk@ghsweiat erial to forma carrier tape, the BOPHSADUGI0142
conprising: a guide structure for positioning and
guiding the strip in the apparatus; a drive assenbly
adapted to selectively engage and feed the strip
through the guide structure in a sequence of uniform
i ncr 0
L Ca oo aRpSae cERRLRND, SRRRAD I RERYACC OB vEh ahgad portion
deﬁmﬂ dttregdlstahﬂlﬂhﬂlyreof; cthmheadglaangezl ﬁmt troed-yecriosdl tdimesidie the shaft
ﬁ1 i an ada ted heat to . the strip_at the_at
58 BPBigE R R crast reclienvl i BisnLLE R portion,
thef @Eéﬁ?&@@’s seB@&al BRI RPAMRAPA thar t‘h@ Medt r8?05?tsEd’cf?)naladlmenmon
heat 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 ding assenbly for nolding the
heat ed region |nto a pocket, the nolding assenbly
12 nciThaiaRpatatup &f clagm lrdivghes sompssiagsal ipdexingpgpembly for accurately
pogg&hﬂgg Hhh@gﬁﬁ@sﬁﬁah ast one pocket region, the
alr nol'd portions rncluding a male nold portion
and a corresponding female nold portion. 2. The
apparatus of claim1, wherein said drive assenbly
includes a drive roller and an opposing friction
roller positioned so as to frictionally engage the
135t r iThe taﬂﬁﬁféitﬂétqmm B2, Whareiapperstipusf plastod miatarid] has at least one

e tion
sorl Bl Biob ok oRaleb oL, eorfyeBh S e rduhsein thindexing
assemmibyt ﬂn@lildé@ai bAr ddténteﬂ@ﬁgﬁﬂm\/ﬂaifﬁhgtahﬁllsﬂoﬁﬁcﬁl Paetiched 8RO Rdhpted to
pos ion wherein the friction roller is spaced apart

selp¢iiighn Wgags andgegistsr tho sprasketdeiEr60 PCT/ US2004/ 010142
4. The apparatus of claim2, wherein the drive roller
is driven by a servo-notor. 5. The apparatus of claim
1, wherein the strip of plastic material has at | east
one series of uniformy spaced sprocket hol es defined

14t hemat hippatgils oRRhiMhES e\k/l‘fbrélheché'@{r@ &Op laﬁﬁﬁ'ﬁﬁ@lﬁl R&Sa@east one

plurality of pilot pins adapted to be sel ectively
sergss pd geiibirelyvipesed: peockephelek &nmdltbqetﬂmmngsmﬂumrmn ehe indexing

ass%%l%iég%“mg‘%gﬁ lﬁt 1058 %%&w%? ﬁleas{)%eocﬁetr}lo O3 ed wth the

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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6. The apparatus of claimb5, wherein the drive
mechani smis arranged to disengage fromthe strip
wob@n/084160 pi | ot pi ns engage with the sprocket POI/ES2007010142
The apparatus of claim1l, wherein the heat shield
assenbly includes a body portion and a pair of spaced
apart shield plate portions projecting therefrom the
shield plate portions adapted to be selectively
pos' t c€
17 'I‘hla Bﬁzﬁg’c‘ﬁs P cltaﬁfril 1 a \gﬁé}gﬁlgtlpg tcgn s%/%grin d%g pes %HO%‘PI automatic

6opehretu’[ge atdda gfoasthe rﬁpparratug Wleﬁalra pRauaiftisn Gherémeht®) fe successively
id heat shield assenbly includes a pair of

autSF’ratm%E’f ?east@ rige ihgatingaasseahlypad; ths imoldimgnasgemblyShyough the guide
t
SR B e S P Bofel 3l Flep B oM BB Ho, wherein the
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r cur ai.n The apparatus of claim1, further
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sel ectively contactable with the pocket so as to
punch a hole therein. 26 WD 2004/ 089760
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whef Gk aky t
e Rl ek 7 b Syriedpnd iRy i fege than o
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uni formy spaced sprocket holes forned therethrough
and wherein the indexing assenbly includes a bal
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adapted to selectively engage and register the
spr S T a [
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automatically 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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and further conmprising a feed control mechanismto
selectively feed the strip to the drive nechanism
WO p@asd1e0 reel . 16. The apparatus of claim1l, PMEUSI004/010142
t he apparatus includes a control system operably
21conﬂ,ﬁcted at le sﬁ,mﬁth the drive assenbly, the
heat' ﬁgapé’éga@ﬁ‘ng,c e Lnadterain Bp gowude shpriyre inmaionisd generally
ellﬁe . .
vl st ARHEOUALLE Mg iy gons sty
verfihametn t he control system defines a normal automatic
6operati ng node for the apparatus, wherein the uniform
increnents are successively autonmatically fed to the
heati ng assenbly and the nol di ng assenbly through the
gui de structure using the drive mechanism and a
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is in excess of the first predeterm ned anount and to
autggatically initiate the normal automatic operating
nmod &) RAEHE hRArameighiclassd ©dhe fape pradapieonsiatesising 3 first srmsor;

synchroni zing assenbly is |less than a second
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therein, the opening selectively operably connected

Wi t () asiBid RiPr¥cedborCpRRIbBE SRkl c@a® withNHe Q08 kEoRd SEABA AN the
of conpressed gas is selectively directed fromthe

CarHHEiaPH @mh@s&in(gsqppgqqgls to intermittently pause the embossing process so that the
tape production rate substantially equals the tape input rate.

Eape at a

23.  The process of claim 22, wherein the carrier 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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strip to urge the strip against the male nold. 28 WO
2004/ 089760 PCT/ US2004/ 010142 21. The apparatus of
W@ k@860 wherei n t he gui de structure i s ori enP@US2004/010142
generally vertically so that the strip passes through
ast the heati assenbly in along a generally
vert &AL RP gl%nn% ﬁ?%@g ¥ GRS 6%Hﬁ’cli)rﬁ§esémg equipment further
incb@ieh ial UpiEatik @&{dpﬁlﬁ@g' ] b@\rfertt%%eoxjéﬁﬂie%cléflb f W Nerein the process

spaced enbossed pockets onti nuously supplying

fuffh?é inchiples ¢ steprod eprxing dheeenveptapea bveaties padkeist he carri er
tape is further processed, the process including the
steps of: (a) producing the carrier tape using a
carrier tape enbossing apparatus adapted to perform
an enbossi ng process wherein the pockets are

25aut qRBLFSRL ¥ geH Q@t\k/ﬂiljgﬂlstthrg :ﬁg&g@e%sénﬂb %élﬁ& a pair of contact

uni form i ncrenents of sequentT a
pomonh sqiedtryabq pogitioastde s by toarwtitazt sigpaitatides st e Bigip to heat a region

;2 p as roduce the carrier tape at a
° 8% {%I?Q >t‘“thFéﬂBr o GETICh FAPE A0ebossipg aa%aﬁuatf%heada@v@@ a heat
shiSkl efsﬁb’iﬁblﬂra p@éﬁ’l@%@le@l@v&ﬁ ﬁﬁ&ﬁ&e‘ 2heaP Q{laﬁt’og%@ée}{ eacf‘h contact surface

intermttently pausabl e w thout causing damage
and thejsgirowvhes the Prasesreis prisst; andbyheseip m]heypmgess fiertlem inidletes a step of

a rrier tape i ng eqyi pnen
B8 O JRaF ek, BEYS s ourich iciee el thapaiey pen the
embanﬁgﬂﬁpuﬁsm a“ﬁ(c) sensing a paraneter related to

the tape production 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

|
26, LB PrRS B RSEE Y, BSEDS et R arembpapseiudes 3 body portion
and®PBOSHHE b QPack@tPad Lgﬁfél@%dtélﬂo)/tl g%ﬁ‘bj%ﬁltélﬁh: tﬂe%lﬁom nput shleld plate

rate. 23. The process of claim?2 carril
portigpe agartece tns ba geledfitehmpositipeblauste thag mactashieliamiember is dlsposed

I o d appar at for ding a co nent in
betgv%c pog“'&1 Bt an?f £ g%arﬁga%ei (?'j‘sthFa & acg K%H%r @rdrr:a'gﬁré’m the step of
intqrposies Bedt Whiehi hetviseh WA cantidt@Brade drdiodh @&\%n@ﬁﬁ@@ﬂl@&f)osmg a

into each pocket of the carrier tape.
SepSTRtUP Y 1o sipeit platp Derdiong batween 2 sepamieons ofdhs sowhct portions and
ﬂw%hg;n123 wherein the carrier tape processing
I pment further

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 a carrier 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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i ncl udes an apparatus for applying a cover tape over
t he pockets, and wherein the process further includes
w@2@uege7ed appl yi ng the cover tape over the poRP&KBEUS2004/010142
25. The process of claim 22, wherein the heating
ass i nclydes .a pair of contact portions .
ot O unglpS PesiBinie an Sioraait i o R OoByR5BS e of opposing
selsdtHRsy Iﬂfsn{oﬁiﬁbl%'héétﬁlgt&nfb%@sturﬁcéseg' on of each
i ncrement, wherein the carrier tape enbossing
apparatus further includes a heat shield assenbly
ad aﬁm)edomentalélyexohta\z‘e*xhg/thie strgr Witk eheaconert siahiced sb 43ab Wegtn region
ach conta urface and the strip when the process
ICTPRRER, 10 3 YRS fOMBSTAING: pr ocess further includes a
step of |nterp03|ng t he heat shields betﬁﬁen each
con 0ssin .
or o&@gﬁoslﬁgﬁ% glﬂgrf%ﬁﬁtr emﬁ? (t)l\({:@eg 1&?? ?&weerbg pag of selectively
powihm%ilmbhlemhﬁh(trs,sthe phid ofumeRIAkYIberd Ghdleiie anlldyiold member and
ort| anqg a pair of spaced apart shield plate
]HﬂgnﬁWgFéct|ng therefrom the shield plate
portlons adapted to be selectlvely p05|t|onablﬁ SO
tha n_t
na 4 EEReRE, B HeBBER, ok, MO RIE LR aBed & Bom e
pthare|n the step of |nterp03|ng heat shi el ds bet ween
each contact surface and the strip includes

|nterp05|ng a, separate one of the shield plate
por {§) éﬁ@%‘é&lw\mmhﬂ@@pfaﬁa%g Breeprotess he npdreiaig the strip in a fixed

cess of ¢
poﬁﬁ&erﬁ iélﬁi;:ﬁlgé’i)?% 1}# ea?%ﬁle eg\gesee I_e%?l} B%aﬁc $9 %tsactasubta 4eq d nczglfﬁthe strip to
inhghit heatl trbfisfarefi@n ithe ddneacbadfacgootthostripeagh di f f user

positioned so as to direct air onto a surface of a
separate one of the shield plate portions, and wherein
t he(fb Feacadng Fenst(Ak(b)e oPi 31dig) foredimgent dicremense pf thy strip.
air onto the surface of each shield plate portion. 28.
A process for formng a uniformseries of carrier
pockets in a continuous strip of plastic material to
forma carrier tape by sequentially enbossing at |east

290NeTHAbFdcBEs dTRENMI28, ik REL&RFRing %ﬁ@%ﬁh&ngg phPheter related to
strip, the process including the steps of

a tmﬂ@)@@@Galp@FmgSQﬁ@nﬁ@IE@Il@lat(la)commmmalptqcessm using the
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prcﬁbﬁsﬁﬁ&ﬁﬁmtle(t@)hermﬁ Bf s¢ledtiveBointeamittenely thafsifg 'Eﬂeppf%ésg‘ based on a
the contact surfaces so as to heat a region

respih o BGCAMPEBSOR. f or mi ng t enper at ur e;

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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(c) positioning the increnent so that the region is

between a pair of selectively positionable nold
wOoreeesEeo t he pair of nold nmenbers includi ng aPCEIUS2004/010142

nol d menber and a female nold nmenber; (d) engagi ng

the region with the male and fermal e nold nenbers to )
formothg, rogket, Fscumaratyseinckiing aihgal ghipidt aspembly eadapipd to selectively
. | . | | .
im0 ekt i R MR ofile S o B P the process s
pawsed hhdrelayt pregertingtheet danageac eheastdp trésaltater firgim te@cessivh ihbatttransfer

heat transferffron1% e contact surfaces to the strip;
betyRep e pontagSutipgrg 28 W), (b), (c),(d), and (e) for

adj acent increnents of the strip. 29. The process of

~claim 28, further conprising steps of sensing a

paraneter related to a tape production rate using a

first sensor operably connected with a processor,
31.Usi MHe tpfaratis GFESSAT 300 wherdatiee hbf Pal@nBéiblwihdludes a body

desired val ue for the parameter, and using the )
poren @ad fopait of sprced apat shigldsplaje partigey projqoiag yherefrom, the shield

[N L1 tal [ r e .
plalet b ThE KA BV i, RERRETSIOAS Pl Balh oHERY blpmber i
dispesed dstwregn Grrsidieindosdpatate dre ¢ thoedntavy porsioas.r i p of

plastic material to forma carrier tape by a process

i ncluding the steps of automatically positioning

successive uniformincrenents of the strip between a

pair of opposing selectively positionable heating

contact surfaces,. tarily..contacting t St . .
32,00t R AR it g ean Sy et Aoty G Bp pair of ai
diffulérs i e &FBN hortidn Sedc R IdMifNGr pEIRHealsH a8 to iR hirlodf Hélirface of a

the increment so that the heated region is between a

sepaeteoneotfdhsringld plaghpotions. enml e nol d menber, and
engagi ng the region with the nale and fenale nold
menbers to 31 WO 2004/ 089760 _ PCT/ US2004/ 010142
formthe pocket, the apparatus including a heat shield
assenbly adapted to selectively interpose a heat

33.5hi ehdaRRINEEST RARMBE YHAS R HehBRRIANIn Sl P When
the process is paused, thereby preventing heat danage
to the strip resulting fromexcessive heat transfer
bet ween the contact surfaces and the strip. 31. The
apparatus of claim 30, wherein the heat shield
assenbly includes a hod portion and a pair of spaced .

34.apaft Dhraivg o1 atematicallyswebassing saich goeksts iBf ¢ enntinppis strip of

pla§tliu fahflrial to form a carrier tape, the apparatus comprising:

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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pl ate portions adapted to be selectively positionable
so that each shield nenber is disposed between the
W@ RpsEnd a separate one of the contact portiPCEUSBR4/010142
The apparatus of claim 31, wherein said heat shield
assenbly 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
por r f
35 P et PRy e i GaRR P BHELG ol Fhghe Thor MORHAICR Shreing and
feeéimgolﬂlatsitmalthlyoughmm sgunﬂg gtactire ingiodde ed $1r1|ve1 raller and an opposing

onti.nuous. .str astic nate i al rma
a3 ko i Boganed o b SR B s T rehiiSerr
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
uniformincrenments; neans for heating at |east one
36.r egThé apphr@as bf e 8fenkereih thé &idohirller ifBElB&ivEB positionable in
sel ectively shielding the strip fromthe heating
at m@sﬁrstamﬁm%yﬁ@f@ﬂbﬁi@nﬁaﬁa@m 501{2#‘1@3 ereaged withdhe attiprand & second
010142 35. The
P P hore B B AE e Chn OR Y
sel ectively engagi ng and feeding the strlp t hr ough
the guide structure includes a drive roller and an
opposing friction roller positioned so as to
frictionally engage the strip therebetwen. 36. The
37.appahaeppsrains of chiim 35 wharesn therlrivh eoliar icdriven byal deso-ingtor.
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 fromthe strip. 37. The apparatus of
cl ai r@i rall [ ' :
8 e vy ARt o Rl 54 Dbt B e SpCrigy e Ploitcs o molding
asstinblymeiing niade nmbd dichg firmadé uhéd amanmget do bg selagbelybingageable with
W th . nol d, an enal e nol d arranged to be
OP%Oé}t%E’gF%tge étf?ﬁé‘@gﬁ&e@tegxllr‘fgﬁon opposi te sides of the
strip at the heated 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
t her et hrough, and wherein the nolding assenbly has a
39. pI uThé iapyaraths pif lctilimpd 8) svindaptike sirip dfeplasticembierall as at least one

egble with the
serles %?%n%ormly spaced sprocket holes defined therethrough, 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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sprocket holes to position the strip when the mal e and
femal e nold portions are contacted wth the heated
w0 e@ito8r76010. The apparatus of claim 39, wherei PCT/082004/010142
means for selectively engaging and feeding the strip
'S ranged to di sengage framthe strip when the pilot _
41.pi niﬁ%ﬁ@g@@tuﬁﬁ qfhcllawég}SS r}y}@é%gtt%ﬁ(fp@gl_e mwldpportion has an opening
defaf¥A4h 0837 6 &fehiddSRARA{4] d14dn! %mn'&l%é
ecI ai m 38, vvhelrggi n the fe%a%e mg/l4 portcl1 gﬁtﬁ{ﬁ%?pgrf}rgfcompmssed
gasppadiwhereidef sineh ohepmipressadngasoiseseiactjvelgl dictiedelrym the opening

0 abl onnegted.w th supql conpressed gas,
agaélﬁsg{qmﬁ%&nurge gﬁersgrﬁi‘ﬁ%fnsgﬁﬁﬁ‘%%ﬁ@g&gas is selectively
directed fromthe opening against the strip to urge
the strip against the male nold. 42. The apparatus of
claim 34, wherein the neans for selectively shielding

the strip fromthe heating neans includes a heat

42.shi €hel apssatabloy cliimlB4 wietin fe hieais fitelecttilfIsBielding the strip
| at ortion pro'gcting therefrom_ the shield plate )
frO%oﬁ%? 518%1%5%%@% $5e2 heat shield, aspgmblysxith p bedppartion and a shield
! i ; o CrLp _
pleld BortoE palifing (REERGE, i, ShERCOEE BSLICHIERG & hBgleciively
posahaablensd et rtbasbietd mesdleeds idispbyedsbétedeehi tige i@ &tdr the heating
fromthe heating neans is an air curtain. 44. The
aratus of claim 34, further conprising punching
means for punching a hole in the pocket. 45. The
apparatus of claim 44, wherein the punching neans
i ncludes at | east one punch pin, the punch pin having
a shaft with a head portion defined at a distal end

43.t heThobpparithe ofi @ Bdin G iwl@rdin fthd Gleaty QFseReaVdIPRAelding the strip
di sion, the shaft further having a portion with a
ﬁ“%@ggﬂﬁ“%%é@§m%§%¥ﬁ%ﬁﬁﬂ“@5¥nension adj acent the head
portion, the second cross-sectional dinension being
| ess than the first cross-sectional dinmension. 46. The
apparatus of claim 34, further conprising indexing
nmeans for accurately positioning the strip in the

44.9Ui WRe sgakalidlo BolaidA3ARRRD46RBH A0 pREdiMSReMY BL P Ring 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 first 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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47. The apparatus of claim46, wherein the strip of
plastic material has at |east one series of uniformy
W@ paeesh7epr ocket hol es fornmed theret hrough andP@iTesm®o4010142
the indexing neans includes a ball detent nechanism
havi a ball portion_ positioned and_ adapted to
sl 9?2 i‘*&’Bf‘VluéndSacéaémaﬁ%r W@ﬁ?@t P St Ok leglidgiatasigl bas at least one
serddd. of iigfoaaBadpAt&BsRbckEt BbIRY %ne‘&hﬁ&%ﬁh?odéﬂednﬁt\{fﬁ&?igitﬁ? )i/ndexing

plastic material has at |east one series of uni
megps eddep adweiledetans Ineshimsmewvinger ealhpatigh pesitionttearel adapted to
[ ' . ly inecludes a light sensor to
Seﬁriée][g’ieg}{] %%é%{:%lds%?%tg er Sﬁﬁcges’t&lo%ﬁ: The appar at us of
claim 34, wherein the strip of plastic material is
wound on a reel, and further conprising feed contro
nmeans for selectively feeding the strip to the neans
for selectively engaging and feeding the strip from
48¢ he Theelpparsds of edaimpdd rebarsindhe cirini of Bldstiov@ategian higt least one

se U b ot HEPreRL s TEaa dbRoropcbrigigr g ARt indoring

asseROU} MBlubles Bt isbhsof REePRAP the sgfﬂ'ckmﬁ)tlésng at |east one
regi on on each increnment of the strip, the nmeans for

selectively shielding the strip fromthe heating
nmeans, and the neans 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.
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