., CDe3eJHG | R6TH24 . DESCRI PTI ON APPARATUS FOR EMBOSSI NG A CARRI ER TAPE AND
PROCESS FOR PRODUCI NG A CARRI ER TAPE TECHNI CAL FI ELD The present invention
relates to an apparatus for enbossing a carrier tape and

producing a carrier tape. Mdrre particularly, the present ﬂmmwmﬂmmmmm@“ates

to an apparatus for enbossing a carrier tape and a process for, producing a

carrier tape which enable a decrease in the length of the rib portion

. connecti ng enbossed portions for containing electronic part
increase in the nunber of contai n&E%@B&PTg@N: parts. BACK%@W“W “‘“mm

- Mounting of electronic parts at the surface of devices is conducted nore
widely to rationalize the production and to adapt the productioﬁm?o
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i nstruments and other very small parts has enbossed portions 2 as the

concave portions for containing the parts which are arranged at the sane

di stance b mikitpe | ongi tudinal direction in a tape 1 made of a
t her nopl asﬂl]‘%\eﬁr}gfsél"% f]FEat rib portions 3 forned between the enbossed

portions and perfif 308t fiRvedtidNSic®itesf td B® bPPardtul for embossing a

carrier tape and a process for producing a carrier tape. More particularly,
the present invention relates to an apparatus for embossing a carrier tape
and a process for producing a carrier tape which enable a decrease in the
length of the rib portion connecting embossed portions for containing
electronic parts and an increase in the number of contained electronic

parts.

BACKGROUND ART

Mounting of electronic parts at the surface of devices is conducted
more widely to rationalize the production and to adapt the production to
increases in the type and decreases in the amount. As the form of
packaging suited to this mounting, embossed carrier tapes made of a
thermoplastic resin are widely used. As shown in Figure 1, a carrier tape
for containing various electronic parts such as semiconductors, parts of
high precision instruments and other very small parts has embossed
portions 2 as the concave portions for containing the parts which are
arranged at the same distance between them in the longitudinal direction
in a tape 1 made of a thermoplastic resin, flat rib portions 3 formed

between the embossed portions and perforations for transfer of the tape 4



formed at' the same di stance between them The tape is used after parts are
pl aced into the concave portion for containing the parts and the tape is
sealed with a cover material 5. The enbossed carrier tape is produced by
heating the tape at a heating portion and enbossing the tape at a nol ding
portion while a | ong sheet of the tape nmade of a thernoplastic resinis
intermttently transferred by the pitch transfer. Since the nunber of the

. part contained in the carrier tape is decided by the pitch of the enbossed
portions, iformed désheedmddistahee betwedn themhe Thentgpipeudiveeld afterparten of

. the tape of the rib portion disposed between the enbossed portions is

decr eased swe tphated: ingo thedsencaye persionofer gspatainng the partsipad the wwpsds.
Recently, as the size of the electronic parts decrease, the size of the
enbossed poealednwitbict eaersmatRrialie rel ative | ength occupied by the rib
portion tends tq_increase. Since the pitch of e enbosse rtions is
limted to 2 nmlhe fmbossedncarTiehdapeiis B’f})dtur‘féars]ti%ﬁlfé‘g’di,g Shggﬁﬂ‘é ales, a
greater pitch js forced tgo be used even whep the J.ength .is changed by about
0 T ThdedsiBRiabR ettt S PN B 5 BoIbRBRoRHoRrERREATPREY nal
direction of the e i.s very inmgerta . dye..t o .t hi i 11on.
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transferredybyet BerRrt et fsadbhddd H?'t’hﬂ pitdi B9 tEE ellsosBedfbrRoanditticansf er
chucks 10 and 11, one pitch of the transfer corresponding to the entire
length of tdeir¥dl thatthe lbapeh in thedbegitadinal ditadtion éfethectapousfetbeyrib pai r
of heating plates 12 conposed of an upper heating plate and a | ower heating
pl ate at a geetiohndisposdd betveseth thapafbmssed pootioheis decrdased sa thatdh2 13
at a nmolding portion by the pitch transfer. An enbossed portion which is

t he concaveiymber ofithecontnned pants capbetinceeased neBetentdfheas blpeesizg dfeat

mol di ng and perforations for transfer of the tape are formed by a punching
nol d 14 i n themlectmpnig partsidesreasenshe siza pE theysambossod peatiep deakpai®sSng rol |
15. For producing a_carrier tape hayingba ri b, portion having a short |ength

in the | ongindidhaarelaiivedensth gccupied: By cthes ik Pordon Hends s dnerease: t he

The heat | hooipe? EPoRLEhE ERE CHIIFHOPEBI T L Eog te JuBuh Ab SBuRyTas
Peat! ng. portEft Soh ST e sope e m e oab el e 1eBh ] cach
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i npossi bl e 1bhgth bRehb §M9arAbntiRetHd riRetddifsl Hiretfioh &FRE tipehRUiery |init.

The present invention has an object of providing an apparatus and a process
for produciipgpateat hirchett dne tobhizsianaides a decrease in the |ength of the
rib portion connecting enbossed portions for containing electronic parts
and an increase Figurbe shobera stheamatiaidiegkamh exhiloting aarexamiie IEOBURE OF
THE | NVENTI ON As the result of the intensive studies by the present

i nvent or t cappeivatwefdrherodboing akbpeder tape. wde this agparatustfae predumingian t he

| ongi tudi nal direction of the tape of the rib portion which is the portion
connect i ng qaarier dapes orlong sheateett 2 topdithis sHPRUed dsamnva foed apls? @94 d be

ol i g porFRBRNE by the At bR EKIRIAG CHUFED G MaO L FABIRRn
chucks 10 and 11, one pitch of the transfer corresponding to the entire
length of the mold. The tape is heated at a molding temperature by a pair
of heating plates 12 composed of an upper heating plate and a lower

heating plate at a heating portion and transferred to the inside of a mold



3 correspondi ng approxi mately to one pitch is disposed between the
heating portion and the nolding portion and that the enbossing could be
conducted with stability when a heating plate of the heating portion has a
| engt h obtained by adding a Iength of one rib portion to a length
corresponding to one pitch so that a portion of the tape having a I ength
obt ai ned by adding a length of one rib portion to a | ength corresponding to
.one pitch is heated at the heating portion and the rib portion of the tape
whi ch connd@ st poxdlidomspéwiorety ithe pitsh trahsfeng An esnbossedippstiphtvelieh i s

. heated twi ce. The present invention_has been conpleted based on this

know edge. iFltbe gousava PPy oeoANINges Part)s formashin dheidape bydiifdssi ng a

FUERLE T i e
e S it SO TR D) v
heating po f’iloﬁé'g%mt ﬁ’éocﬁlﬂ‘?ﬁ %gcaﬁ&e i%8Re aé’)lgéﬁl IQB 5?2%3159%‘§§%¥1§§@0 in (1),
addi ng a1 RGN iCldhehludibh) HERLLDA PR LRf RSmMg AR ARES Y ch

and (3) A RLEC&ABoEY PoATE B8e FoAABA Y hbaPndlAiSH IR iheesordtiitionng t he
tape at a heating portton, maintaining a tenperature of the heated tape at

a tenper at U h"aidtt Bhd hRatRG pbfforagde tio seslding pertispearey dipatedralsdi ng at
a heat nolding portion while a | ong sheet of the tape made of a

t her mopl astdi6seleak Ppoksiblateeatl berl y Hovenabeitrie dndshapii¢aily lindtest giat 4
wherein a heating plate of the heating portion has a | ength obtai ned by
addi ng a | eihgt heatin@pertivh guat themoldimg perigom arerdiepgreddveny closelmetopi t ch,
the tenperature-naintaining portion has a | ength obtained by subtracting a
| engt h of areehr idsheor ahdn moseaver| etherh G@rﬂ@%pmﬁﬁlbiéltl’otbh% the chighnd a
portion of the tape having a |ength, obtgjined by ﬂdi ng a.lenggh of, one rib
portion to temrergtwrect theshratinsportipnaliessthy ni@ HR&PRHoR-  hRenglore; ng

ti t hat, i t] ft ich. t ti d i
Clccessi ve ite rpwsbib ekt fhe dength of RES rlhipbilieR 1 HoeRo B0 nRRyl 4 122 7

end and og&? by a front end of the heating plate of the heating portion.
BRI EF DES ‘ON OF THE DRAW NGS

The present invention has an object of providing an apparatus and a
process for producing a carrier tape which enables a decrease in the length
of the rib portion connecting embossed portions for containing electronic

parts and an increase in the number of contained electronic parts.

DISCLOSURE OF THE INVENTION

As the result of the intensive studies by the present inventor to
achieve the above object, it was found that the length in the longitudinal
direction of the tape of the rib portion which is the portion connecting
portions formed by heat molding in successive pitches could be decreased
independently of the distance between the heating portion and the molding

portion when a temperature-maintaining portion having a length



Figure 1 shows a perspective view of an exanple of a carrier tape, Figure 2
shows a schematic di agram exhibiting an exanple of the apparatus for
producing a carrier tape, Figure 3 shows a diagram exhibiting a heating
portion, a tenperature-maintaining portion and a nolding portion of an
enbodi mrent of the apparatus of the present invention, and Figure 4 shows a
di agram descri bi ng an enbodi nent of the process for producing a carrier

. tape of the present invention. In the Figures, reference nunber 1 neans a
tape, 2 neapsrespoatigsapproxintately, toSomeprish as dispoged hebweer the egting

- perforations for transfer of the tape, 5 neans a cover material, 6 nmeans a
tape, 7 megnatianf eed rthel madmmnsorsion xndy thiatckhe cembasging £oydidndechuck,
10 neans a transfer chuck, 11 neans a transfer &h%cél 12 means a, heating
plate, 13 meaductechwith stebilveawhen mheeting plats of theeating partigmbasg rol | |

16 neans a tape, 17 neans an paratus for yertical novenent of .~ heat i ng
plate, 18 neagth xebtapnd aktmsafﬁgpgvérr‘?%ﬁ Hg\fé‘}?erﬁlabof’orél% iﬁgl?ﬂ%‘!’e, 19

nmeans a heating 5 .. plate, 20 neans.a heating pl.ate, 21 neans an ar at us
for verti caﬂorFﬁﬁP@H’éH{)g &¢ oxe St az?‘)ﬁfé%i‘.sof?‘fao%é? hayge azée%glns a
portion for .fiXing an er o] 4 ! pay.af '

novenent ofOIQﬁ“‘tFﬁg@l aﬁ,@?xgg 3&??%@ ?r%oarhegﬁ g o&gl%g?t%mk&gleqlﬁhpﬁﬁéﬁﬁi%%?@RRED
ChOCDI VENT g it s %téﬂp!ét'twwtg\épgbﬁi&p%pamésriwor%fmomlfwtaﬁoecar rier
tape of the present invention Is an apparatus for enbossing a carrier tape
by heating §R§H 8Rsnédts HoPhdhi Tormed tiyoRe N thaahRs & Rucidisiveapiectins heat

nol ding at a nolding portion while a I'ong sheet of the tape nade of a

t her mopl astj,&qte@SiwickS TREESIEstAE Mventidiahskedeadchyippitedbdsednai ¢his t he
apparatus conprising a tenperature-naintaining portion having a | ength

appr oxi mat ekyowlydgespondi ng to one pitch disposed between the heating
portion and the nolding portion. In the apparatus of the present invention,
it is preferabl eThoatresdd iheagtibngirovidesheat i ng pl ate of the heating
portion has a |ength obtained by adding a |length of one rib portion to a

| engt h cor r@3pokuliapparatundrpémbhssifige paviess tageoby grasding tee saRaatider t ape
of the present invention conprjses heating tBe tape at .a heati %lﬁorti on,

mai nt ai ni ngheativgRartiony angfemAaSHBEL a1 DKt nep at & 128 ni ng

t : dfemh taige Pt hott, malding: af & _

it 16 a T onBomibvie goneaeebiclotsh taP Manthdf 4ot hulantiy des’id ' O

i nt ittently tr d itch. f I I . t f
he heat | ng R GRT HEranp kRl b R a5 B, JAE, ikoRele Bpiitidthg'e, 0T
portion to g | engfilly¢MAGTRMAL "Ipdrtich e VRS d N9ehSIIPCTRprbfmERelY ai ni ng

portion 6

corresponding to one pitch disposed between the heating portion and the
molding portion:

(2) An apparatus described in (1), wherein a heating plate of the heating
portion has a length obtained by adding a length of one rib portion to a
length corresponding to one pitch; and

(3) A process for producing a carrier tape which comprises heating the
tape at a heating portion, maintaining a temperature of the heated tape at
a temperature-maintaining portion and embossing the tape by heat
molding at a heat molding portion whilé a long sheet of the tape made of a

thermoplastic resin is intermittently transferred by pitch transfer,



has a length obtained by subtracting a length of one rib portion froma

| ength corresponding to one pitch and a portion of the tape having a | ength
obtai ned by adding a |l ength of one rib portion to a |length corresponding to
one pitch is heated at the heating portion so that a rib portion of the
tape which connects portions forned in successive pitches of heat nol ding
is heated twice, i. e., once by a rear end and once by a front end of the
~heating plate of the heating portion. Figure 3 shows a diagramexhibiting a
heati ng porwhereina heapingaplate-ofidhathdating) ppotiien drasamdengthopbiainedddt i on of
- an enbodi nent of the agpar atus_of the present .invention, In the apparatus
of the presutdingra tangtbrof anpuribeparsionectp pdergdnheoperasingdoiqnePehg| e
operation of enmbossing. In Figure 3, =l 2~, ~3.and C show t Sitions
where the eﬁh@d@ﬂﬁﬁj’aF‘éret'@aﬁ%t%BﬁtﬁJE?I@H"bha%3&”&6@1@&%&?@5@&“‘1’%@%@‘“& ngl e
operation of  enhossi ng, .the enbossed portions are forned at Q of

posi ti ons 41%%??‘ "?&fé"getﬁbé’ofgmglﬁﬁmi% ngf Wér?‘ﬁé)gﬂdh%gng%PP%c?ﬁp%\/iﬁég pi tch
transfer is held tween i S - j .

appar at usesp‘?rg’ronv(gf ec‘ﬁipelr}%%;elrrrlg%t Pé&agttg ﬂ?jég’tnu%ﬁgb%?%?%‘%q%%%r}%pg‘h%ﬁeat ed.
Wien the t ' t r 1 P%F ddBitBRYs! Réate@REERE Weltidlg { he

t ape reachgﬁgioglrg(g%rfegl Hv% ﬂe,p%'?ﬁéﬁgggargﬁlses fsor verti cal m?vemagnt of a

heating pl aé](ﬁ'tﬁrnesmﬁda s 6RIN P Whith @ifheetPpoRicb forpivdsiach
other. The heated tape I1s transferred to a tenperature-nmaintaining portion

by the pitciidebafiod pitch¥benheht nfoldipsisderead tiwide, ihe, bageby 9 Wairghid y
cooled in the tenperature-nmaintaining portion, the tenperature of heating
the tape cagndensebyatfransbndlof the higtiag plateef thedreativeg pattum.set in an
apparatus in which the heating portion and the nolding portion are adjacent
to each other. 7 The tape transferred to the tenperature-naintaining
portion is retained in this portion for a period of time corresponding to
one pitch i BRIBEF DESCRIBFIQN QE@'&EMM]&G& enbossi ng. The structure of
the tenperature-nmintainjng portion i,s not parti cul arh% t)i mted. For

exanpl e, the tapBigwy beheWpa BeXSPLEENE VARV itad} BRAPLD b RTAETIRT {1APS
material haying a_small thernal condyctivity so, that the te r atyre of
the heated YipEe| & ggf’waeér éﬁ%‘&aﬁﬁ QI%P% Q’%ﬂk}tll’f%aﬂlt%%@?a re
suitable for_the heat nolding. |In apether anp| hga i bl own
into the te‘f‘r%%?rfttﬂ?e%oﬁaipm%‘i“%flﬁgapg? ﬁtl%ﬁ t\?\‘/ﬁléthrﬁiggreshlge% edgf{riom gfnoutsi de
at nosphere. 1L : @‘35@' : ' =To - bEohi &gd py be
used to m I%*lgblﬁ%{é% %E{é%%la%gpg e ’t% %e?llgp%ﬂeafrtr%@eﬁ g%l}{rlginlgll‘% Xi%nﬁ?lg portion

di sposed be i Sril6At b'%iPUrhbOdindditt LRStHI | Hipaga ey tdfothe (HiRsent
mechani cal gl\re%&t%% rrral restriction on the di staér?gsgbet ween thelhﬁeati ng
portion andjdvaa s, dnddFigRié 40shdwaa ldea @laniride sdrtsingrech thdoditheasbfithean be
conducted under the condition that the length of the rib portion between

t he porti ongrocessfor produenrgeasatriell tepd afithehwledent invieat®inevat ed t enperature
at the tenperature maintaining portion is then transferred to the no] di ng
portion by Ime¢hadRigupés, clefeneans nermbendlenbans adtapen 24 means|att agrbsssad on,
the heated tape is held between a | ower nold_ 22 noved upvvaﬁ(égs b%/t t he
wor ki ng of Bertigipay meassaonb vertioeot meapshesforations foriaanster of She tape. o
portion for fixing an upper npld 23. Immediately thereaffer n upper nold
25 is mved5d§9\mﬁd§’vﬂ’9nﬁf@r%’rﬁi%‘aﬁ“§aéﬁp%rp% i a?‘?ﬁ'dtw’t?&ﬂa%enent

f mold 24, The t by th | d the |
Tol 6. 1'n' NGRS SRy SRERBR fok e TR o LA BRST CHE ot o ana
the Iower ngltgaﬂgf\éxe cillu\él? B SedY & %eggi%gfﬂl\ége,f%e%nw fi$1d.514 means a

punching mold, 15 means a winding roll, 16 means a tape, 17 means an

apparatus for vertical movement of a heating plate, 18 means an

apparatus for vertical movement of a heating plate, 19 means a heating



respectively. -Since the enbossed portion which has been forned at the
position in the previous pitch is held by the male nold and the fenale
nold at the left end, the enbossing at the positions 0 to can be conducted
at the accurate positions. Figure 4 shows a di agram descri bing an

enbodi ment of the process for producing a carrier tape of the present
invention. In Figure 4, O O ~ and show the positions where the enbossing
.is to be conducted or has been conducted. In a single operation of

enbossi ng, plate, e2banseds poriidasinegg plate, i hedeans arseppatraposifen onstistdlown by
-~ ~ ~and . In the enbodi ment of the apparatus for enbossing shown in

Fi gure 3, thevémant nfajowee nuflds B2 neans adower moddy Zhmeansengetiiabiai ned by
adding a length of one rib_ portion to a length cor responding to gne pitch.
Wien the t dingan npper eraldg24 sneans e appatatyslor yargak mevernesh of Agnsf er

the rib portion betwee %he gosition and the position O at the rear of the
tape is hedtRRFrdpo "1%(5'12 dgne n%fint"rPé)eFié’é?dng pl ate since the heating plate
of the heating portion has a | ength obtained by adding a length of one rib
portion to a length corresponding to one pitch. Wen the tape is

: 0 _ i ape is
bet woen | he BEei T SREY RRnged, AR RRTL TETCCARRY DULY IR o0

the heatin I (sygtransferred forwards and heated again by a portion b
of the hea%bﬁ‘éﬁgﬁal@ In other words, the rib portion connecting the
portions formed Pye AEphrdtkdbPEmbdsSIHEeE SSir Ve wpbcdfethelfp%e@&% #fFehWone,

i.e., once by the rear end and once by the front end of the heating plate
of the heatikngn p@plairatus Theeafhossingt ardira@ratapebbp diddtiy hAvitageaatshor t

|l ength in the longitudinal direction of the tape is nmade possi bl e although
the rib porlidating povtien dmd enwboxstig nhe ttagepoy theansmbhlingdat & moldiagsi ve
pitches. 9 In the nolding portion of the apparatus for enbossing, as
shown in Figprtien3yvhile adopgedheet aifl thet tegte pordei ofha therntvplaktog redia sape at
the inlet and the outlet of the lower nold 22 and the portion for fixing an
upper ol d ingemmittently iranglerreddex pitehi trgnsthrathe apparatysscevprivme ool i ng
of the heated tape is prevented. Wien copoling of the heated tape is

prevent ed Upmpeaapeie MEARtABING oP9rHENT hBaYi@ige Ravi9fEthheaPpreRmasely

decreasing towards .,the tips, .the.rib tion hayi . short .l ength,in the
ong! ¢ udi nortispeRing, 1o P BE utetn gisepsfil het e He dibpPintd Rettion ARBUEE t ho
rib portion_is;.used for connegting the paortipons far i.n GCessiV

pi t ches. TH@OQI%nQPBtﬁ%n'of rttnhgh?i %pB?)ﬁtl 8n§)f bt ev\ggﬁgesn aﬁavégt,lgd éhdl%~ and ~
and are decgj [ i - fl . cy of

t he di rrgnsﬁgljr?@eg%b?%gﬁ&trk!e%gp%?l g?}%ﬁi‘g}é?&géﬁﬁgﬁ%%}f ?c}ﬁg%%{régglt%&gﬁgg %orti ons
formed in WAEAP ORI %}ﬁsad‘cﬁﬁgbﬁ RGltRVEE dhe Hﬁpv]!gwmﬂl oSyl ldrgtant
accuracy to the transfer of the tape and by heating the rib portion tw ce
as descri begrpdpvadid NI SIEpAhAPPLI CABI LI TY To summari ze the advantages of
the present invention, using the apparatus for enbossing a carrier tape and
i n accordance w The tprecgusofoegsrodocimy ademiriey apeaof tler pragmtoinvielnsiopr esent
invention, a carrier tape having a rib portion having a short |length in the
| ongi t udi nadongpriesst | bentohg t ke t &ape cah be hpasithg epobiora corinéaimingala
flat-type press nol ding machi ne and the nunber of parts contained in the
carrier tapemporaperd efcthesbeatedtepe at a temperature-maintaining portion and

embossing the tape by heat molding at a heat molding portion while a long
sheet of the tape made of a thermoplastic resin is intermittently
transferred by pitch transfer, wherein a heating plate of the heating
portion has a length obtained by adding a length of one rib portion to a

length corresponding to one pitch, the temperature-maintaining portion



.CLAIM5 1." An apparatus for enbossing a carrier tape by heating the tape at
a heating portion and enbossing the tape by heat nolding at a nol ding
portion while a | ong sheet of the tape nmade of a thernoplastic resinis
intermttently transferred by pitch transfer, the apparatus conprising a

t enper at ure-mai ntai ning portion having a | ength approxi mately correspondi ng
to one pitch di sposed between the heating portion and the nol ding portion.

. 2. An apparatus according to Caiml, wherein a heating plate of the

heat i ng porliasoa leagtla obémgicd bptsabnedting addhpgth af lomegtib wdrtimmefronb aporti on
- to a length corresponding to one pitch. 3. A process for producing a

carri er tapength cérrespmprdingdolvaatpitah aheé atpgréioatofghhdapée hgvpws ailemgth

mai ntai ning a tenperature of the heated tape at a tenperature-naintaining
portion anoplémgbmgddm adpesthyofenga rikgjaatieg tata lengshcorssapndingoiot i on
while a |l ong sheet .of the, tape de of a therngplastjic resin |

i nt er mi t t eriNeyDiEh AR aF%’aabghi)ggeﬁngr%QP@rS;o rieriR BOTRION ?I@leptaaee of

t he heati ti h ) t,h obtai ned by .addi. I th one.rib
por tion to SRS POLHERGIAEERED BnaitsPrae RiARes pRSa TOLRG i ai ni ng

ti h I t h obt ai b bt ti I t h, of b ti
From a | encdhteBimish b woca oY Basappbdang ithes Hycy fion ol dhibe gy i ng a
| engt h obt aﬂlﬁ? Oleeaﬂgéﬁg%%Pgﬁﬁlgth of one rib portion to a length

corresponding to one pi {'c ated at the heating portion so that arib

0T 20 o Lne, SRS i cBRARIECY kg YR

by a front wptherhtiRenhentdinthdpeteorPhnd RemBRBhE Poriiohtdfan embodiment
of the apparatus of the present invention. In the apparatus of the present
invention, four embossed portions are formed in a single operation of
embossing. In Figure 3, ©, @, @ and @ show the positions where the
embossing is to be conducted or has been conducted. In a single operation
of embossing, the embossed portions are formed at one set of positions @
to @. The tape 16 supplied to the heating portion by the pitch transfer is
held between heating plates 19 and 20 by the working of apparatuses for
vertical movement of a heating plate 17 and 18 and heated. When the
tape is heated for a prescribed time and the temperature of the tape
reaches a prescribed value, the apparatuses for vertical movement of a
heating plate are moved and the heating plates are separated from each
other. The heated tape is transferred to a temperature-maintaining
portion by the pitch transfer. When it is considered that the tape is
slightly cooled in the temperature-maintaining portion, the temperature of
heating the tape can be set at a slightly higher value than the value set in

an apparatus in which the heating portion and the molding portion are

adjacent to each other.
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"s10%& ()-1 T The tape transferred to the temperature-maintaining portion is
retained in this portion for a period of time corresponding to one pitch in
the operation of the apparatus for embossing. The structure of the
temperature-maintaining portion is not particularly limited. For
example, the tape may be shielded from the outside atmosphere with a
material having a small thermal conductivity so that the temperature of
the heated tape is not decreased to a value lower than the temperature
suitable for the heat molding. In another example, heated air may be
blown into the temperature-maintaining portion which is shielded from
the outside atmosphere. In still another example, an infrared lamp or the
like may be used to mildly heat the tape. Due to the temperature-
maintaining portion disposed between the heating portion and the molding
portion, the mechanical and thermal restriction on the distance between
the heating portion and the molding portion can be eliminated and the
embossing can be conducted under the condition that the length of the rib
portion between the portions @ and @ is decreased.

The tape held at the elevated temperature at the temperature-
maintaining portion is then transferred to the molding portion by the next
pitch transfer and embossed. In the molding portion, the heated tape is
held between a lower mold 22 moved upwards by the working of an
apparatus for vertical movement of a lower mold 21 and a portion for fixing
an upper mold 23. Immediately thereafter, an upper mold 25 is moved
downwards by the working of an apparatus for vertical movement of an
upper mold 24. The tape is embossed by the upper mold and the lower

mold. In the molding portion of the present embodiment, the upper mold

and the lower mold have five male molds and five female molds,
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respectively. Since the embossed portion which has been formed at the
position @ in the previous pitch is held by the male mold and the female

mold at the left end, the embossing at the positions @ to @ can be
conducted at the accurate positions.

Figure 4 shows a diagram describing an embodiment of the process
for producing a carrier tape of the present invention. In Figure 4, O, @,
® and @ show the positions where the embossing is to be conducted or
has been conducted. In a single operation of embossing, the embossed
portions are formed at a set of positions shown by @, @, ® and @. In
the embodiment of the apparatus for embossing shown in Figure 3, the
heating plate of the heating portion has a length obtained by adding a
length of one rib portion to a length corresponding to one pitch. When the
tape is transferred to the heating portion by the pitch transfer, the rib
portion between the position @ and the position @O at the rear of the tape
is heated at a portion a of the heating plate since the heating plate of the
heating portion has a length obtained by adding a length of one rib portion
to a length corresponding to one pitch. When the tape is transferred
forwards by one pitch by the pitch transfer, the rib portion between the
position @ and the position @ heated above by the portion a of the
heating plate is transferred forwards and heated again by a portion b of
the heating plate. In other words, the rib portion connecting the portions
formed by heat molding in successive pitches is heated twice, i.e., once by
the rear end and once by the front end of the heating plate of the heating
portion. Therefore, forming a rib portion having a short length in the

longitudinal direction of the tape is made possible although the rib portion

is used for connecting the portions formed in successive pitches.
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In the molding portion of the apparatus for embossing, as shown in
Figure 3, it is preferable that portions for holding the tape at the inlet and
the outlet of the lower mold 22 and the portion for fixing an upper mold 23
have a thickness decreasing towards the tips so that cooling of the heated
tape is prevented. When cooling of the heated tape is prevented by the
portions for holding the tape having the thickness decreasing towards the
tips, the rib portion having a short length in the longitudinal direction of
the tape can be accurately formed although the rib portion is used for
connecting the portions formed in successive pitches. The dimensions of
the rib portions between O and @, @ and @ and @ and @ are
decided by the dimensions of the mold. The excellent accuracy of the
dimension of the rib portion between @ and (O which connects the
portions formed in successive pitches can be achieved by providing a
sufficient accuracy to the transfer of the tape and by heating the rib

portion twice as described above.

INDUSTRIAL APPLICABILITY

To summarize the advantages of the present invention, using the
apparatus for embossing a carrier tape and in accordance with the process
for producing a carrier tape of the present invention, a carrier tape having
a rib portion having a short length in the longitudinal direction of the tape
can be produced by a conventional flat-type press molding machine and the

number of parts contained in the carrier tape can be increased.
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1. An apparatus for embossing a carrier tape by heating the tape at a
heating portion and embossing the tape by heat molding at a molding
portion while a long sheet of the tape made of a thermoplastic resin is
intermittently transferred by pitch transfer, the apparatus comprising a
temperature-maintaining portion having a length approximately
corresponding to one pitch disposed between the heating portion and the

molding portion.

2. An apparatus according to Claim 1, wherein a heating plate of the
heating portion has a length obtained by adding a length of one rib portion

to a length corresponding to one pitch.

3. A process for producing a carrier tape which comprises heating the
tape at a heating portion, maintaining a temperature of the heated tape at
a temperature-maintaining portion and embossing the tape by heat
molding at a heat molding portion while a long sheet of the tape made of a
thermoplastic resin is intermittently transferred by pitch transfer,
wherein a heating plate of the heating portion has a length obtained by
adding a length of one rib portion to a length corresponding to one pitch,
the temperature-maintaining portion has a length obtained by subtracting
a length of one rib portion from a length corresponding to one pitch and a
portion of the tape having a length obtained by adding a length of one rib
portion to a length corresponding to one pitch is heated at the heating

portion so that a rib portion of the tape which connects portions formed in

11
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successive pitches of heat molding is heated twice, i.e., once by a rear end

and once by a front end of the heating plate of the heating portion.

12



