»5 April 2006 DESCRI PTI ON APPARATUS FOR EMBOSSI NG A CARRI ER TAPE Qﬁgx@ﬁﬁﬁgss
FOR PRODUCI NG A CARRI ER TAPE TECHNI CAL FI ELD The present i nvent PdiPH s
to an apparatus for enbossing a carrier tape and a process for producing a
carrier tape. Mire particularly, the present invention relates 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 parts and an

increase in the nunber of contai nEBESCRIPTIONC parts. BACKGROUND ART
Mounting of electronic parts at the surface of devices is conducted nore

widely to rationalize the production and to adapt the production to
increases in the type and decreases in the anount. As the form of

packagi ng suAPé’deg 1§ FOR EMBAFSING s SARREER BPAPE2AND PROCEESA
thernoplastic resin are widely used. As shown in Figure 1, a carrier tape
for containing various eF@cRPﬁrQEU&IN@&MRﬁHEEQMEEndUCtors, parts of

hi gh precision instrunments and other very small parts has enbossed
portions 2 as the concave portions for containing the parts which are

arranged i nce between themin the | ongitudinal direction
in a tapea&EméﬁaﬂtﬂLﬁmpl astic' resin, flat rib portions 3 forned
bet ween the e e rti.ons_and rforations for transfer of the tape 4 1
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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 conmecting 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




‘'The enbossed carrier tape is produced by heating the tape at a hﬁat,&}?o
portion and enbossing the tape at a nolding portion while a Ioné R Gl

the tape made 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, it is desired that
the length in the longitudinal direction of the tape of the rib portion
di sposed between the enbossed portions is decreased so that the nunber of
the cont ai fednedhat theamanhe distaneadetvediechithl V! Sy -
el ectronic parts decrease, the size of the enbgjsl%zgatﬂp%glrsts?%e? %@%éggtess and
the rel ati aee plavgrhine chpicencdve pdreion forpontdifing ehelpata aiﬁt?ﬂ?éiﬁﬁe jgSl nce
the pitch of the enbossed portions is limted to 2 mMm 4 mm 8 or the

| i ke by theealedrwithdy covergoaterialses, a greater pitch is forced to be used
even when the length is changed by about 0.1 mm The decrease in the

length of the rillepembossed garmer tapegiis usiodalcedibye dicabingothd hapt afeai s very
i nport ant Lurt.her due to this situation. Figure 2 shows a schematic diagram
exhi bi ti ngneH1BE AFHencAnd prmbospimg thautareort proeldinggorticawhids atlapg. |1 n

Supp | o4 {AMHa R ol rEiHe Fafn of anUhEmGHaRye 1RI it Hotpemitbentiagi ng
transter crpebsaRipt R ikiE0aRERer.  NiBrgehe BRmbng dfsPa parheontaped o

an upper aatng ey SRE I HURel KRS ey s A e sl aEieranaraf on and
by The pi Leh trancr e Apetn D IR fongichalbhl ifolich b7 off, BuRRLibe Rl (i on "

for cont aipvre@nadaoted befwesRdhi %&B@ss%&%r%ngqgtdec?@als%i n& @El%ed 14 in

perforations for transfer of the tape are forne y a punchin
a punchi ngupaber ofi th&icoatdinedtgiats ape HeSinPaidddy FecohiYi B8 the size of

the electronic parts decrease, the size of the embossed portion decreases

and the relative length occupied by the rib portion tends to increase.
Since the pitch of the embossed portions is limited to 2 mm, 4 mm, 8 mm or
the like by the standard, in some cases, a greater pitch is forced to be used
even when the length is changed by about 0.1 mm. The decrease in the
length of the rib portion in the longitudinal direction of the tape is very
important further due to this situation.
Figure 2 shows a schematic diagram exﬁibiting an example of the
- apparatus for producing a carrier tape. In this apparatus for producing a.
carrier tape, a long sheet of a tape 6 is supplied from a feed roll 7 and
transferred by the pitch transfer using fixing chucks 8 and 9 and transfer
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



*roll 15. For producing a carrier tape having a rib portion having, a,short
| ength in the longitudinal direction of the tape using the abovéﬁﬁﬁihQﬁQB,
t he enbossed portions are formed by heat nolding under the condition such
that the heating portion and the nolding portion are disposed as closely
as possible to each other. However, it is mechanically limted that the
heating portion and the nolding portion are di sposed very closely to each
ot her and, noreover, there is the possibility that the high tenperature at

t he heati n@3pdra hmlldhfgfmit'ﬁnilblﬁt]!i@bd:ichgr@@é’fbi'.onAnBiﬁB@Js@ﬂgrortib Which
i npossi ble that the length of the rib portion is decreased wthout a

limt. Theigpthesemcaveventticonfdraomaimbhpecpasf ispfoRyiddi 110t t@apP By Adsg and a
process for producing a carrier tape which enables a decrease in the [ength
of the ri bupddingornd penbeatiogs émioesefprpdithe sape hoe famnsdbpianguedaakT oni
parts and an_increase in_the nunber of contained electronic parts.

DI SCLOSU e AnveNmobang aoriing. r dSoally othe tape it wosndeystudlikingy t he
present i nv%fhgr g,o achi eve the above object, it was found that the |ength
in the | ontflt ddi n&lor RAPHBEMECH CBFTiEY sape paveie &b pobtipo dtaveng whileirti s t he

Coul o be_ dsteEhdRgholRbeiBinalc i%rejcﬁ%o?{ MO RANInGdbaaheve meDheatimg
havi ng. a1 g PretiRact BB iB8h e P RER Br it BRlnG RSN Jhe GOBAER 1 oh | s
di d ' [ he,.mol di [ h h
erhoss ng cut 1 he e aaietRobrieh S ERE, BORUNE YRR o] of tne
heating pailbdedy alRqfsdible €9 eheh PhA. NGToRdvAd g ﬁgfggclﬁ.gig&f;y g%?,;%.?(i ﬁf,%#)  he

portion to a length corresponding to one pitc

tape havi rieahé£igg ortibhainme dhbymaREhs podtibANHNIRONE vELP AT £ tO a
| ength corresponding to
each other and, moreover, there is the possibility that the high
temperature at the heating portion affects the molding portion. Therefore,
it is impossible that the length of the rib portion is decreased without a
limit.
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



‘one pitch is heated at the heating portion and the rib portion of the tape
whi ch connects portions forned by heat nolding in successive pi f
heated twi ce. The present invention has been conpl eted based on this

know edge. The present invention provides: (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 nolding portion while a |long sheet of the tape
made of a thernoplastic resinis intermttently transferred by pitch

transfer, thereappadiatgiappompmiatelygocond pitpkiadikRsoRHatRboh Hle F}f?erattir%n
having a | ength approximately corresponding to one pitch disposed Detween
t he heati ngopédeni endartliet heldimg diarioporamidortha Zthd\mmb@ﬁiﬁFuéoﬂqu;fei bed in
(1), wherein a heating plate of the heating portion has a [ength obtained
by addi ng &ondwefed withowtebility when iadmeating pldterndtthe deartagppadisighhe sone
pitch; and, (3) A %ro,cess for producing a carrier tape which conprises
heating t hlengthpebsaingd, byt iaddingra | lengtheehtomeniily portempenatutength t he
heated tape at a &.e erat ure-pumi ntai ni ng portion and enbossing the tape by
heat nol dFfFeEROTY lﬁ'gg'fo fBf at ﬁ‘bltﬁ?’bﬁ Reiitian af Homgapedetving a kegthpe nade

45 npri i TOBARENOS S FRREe Breth ¥ ueatopofieh fo e nethemipbrerlisedol engt h
o one.pi ¢ ohe PAELCA, Bea@RNelll 1EMnG meRnRl b rihpSife of the dBbai ned by
cuntr acl | nids LAl 08LEnBA b 90t TR AU ERLE SS00RMINg Lo one
at The heat g DorEyon eor ot o R LR B e RS i ects
portions flnowtedge.
The present invention providésl

(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 described in (1), wherein a heating plate of the heating

portjon has a length obtained by adding a length of one rib portion to a

length corresponding to one pitch; and |

(8) 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,



'successi ve pitches of heat nolding is heated twice, i. e., once by a rear
end and once by a front end of the heating plate of the heatin§ ARik2006
BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows a perspective view of an
exanple of a carrier tape, Figure 2 shows a schematic di agram exhi biting
an exanple of the apparatus for producing a carrier tape, Figure 3 shows a
diagram exhibiting a heating portion, a tenperature-nmaintaining portion
and a nolding portion of an enbodi nent of the apparatus of the present

i nventi on, vehateri guheatinghulese af dhadiewtintepertidh Hhsed 18RRI LHERAeP by NE
process for producing a carrier tape of the present invention. In the

Fi gures, réfdinmedengibef obendhnmréionatpea Iengubaosraspibag 16 bnedPith ON, 3
means a rib portion, 4 means perforations for transfer of the tape, ' 5
means a co¥? temPeriiare amtatring perpion Fase dosgth deaihedby suBtraeaing a
fixing chuc@, 9 .nmegns a_fixing chuck, 10 peans a transfer chuck, 11 nmeans
a transf er 2dARBIR of onpgihportige drom s lemgth cor®spendingataohe pitth aRhas a
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CARRY OUT THE | NVENTI ON The apparatus for enbossing  £06a07i 2reatehd of t he
present i nuedbhod byissfrent aﬁaaif%héqlefa@i&lg%l‘a@ééfﬂ% 1?%%@{1%;,8#1 ape by heating

the tape at a heating portion and enbossing t gat: nol di ng at a
nmol di ng

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a perspective view of an example of a carrier tape,
Figure 2 shows a schematic diagram exhibiting an example of the
apparatus for producing a carrier tape, Figure 3 shows a diagram
exhibiting a heating portion, a temperature-maintaining portion and a
molding portion of an embodiment of the apparatus of the present
invention, and Figure 4 shows a diagram describing an embodiment of the
process for producing a carrier tape of the present invention.
In the Figurés, reference number 1 means a teipe, 2 means an embossed
portion, 3 means a rib portion, 4 means perforations for transfer of the tape,
5 means a cover material, 6 means a tape, 7 means a feed roll, 8 means a
fixing chuck, 9 means a fixing chuck, 10 means a transfer chuck, 11 means
a transfer chuck, 12 means a heating plate, 13 means a mold, 14 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




‘portion while a |long sheet of the tape nmade of a thernoplastic resin is
intermttently transferred by pitch transfer, the apparatus conﬁr BﬂhéPQﬁ
t enper at ure-nmai ntai ning portion having a Iength approxi mately
corresponding to one pitch disposed between the heating portion and the
nmol di ng portion. In the apparatus of the present invention, it is
preferable that the length of the heating plate of the heating portion has
a |ength obtained by adding a length of one rib portion to a length

corr espondphte} @M0meepd Gh hedbidgPpboaes 2 1f %ea&{so‘aﬁc'agga?atqﬁr BelebdPg of the
present invention conprises heating the tape at a heating portion,

mai nt ai ni nmuevententpefraiore obld, 2 heahed ke Abld Z?ﬂ%ﬁh@taul?ﬁ:t{@i fyeal ni ng
portion and enbossing the tape by heat nol di ng at a heat ing portion

whil e a | ofgingheatppeir mhhl, t2alpmennd aroippaiates fOpvégidad heedfehs of an
intermttently transferred by pitch transfer, wherein a heating plate of

t he heat i ndPP@omold anda2s mdamsgirthuppeninoddl by adding a | ength of one rib
portion to a |length corresponding to one pitch, the
tenperature-nmaintaining portion 6 5 April 2006 has a | ength obtai ned by

subtracti I rilh portion froma |ength corresponding to one
pi tch andngH%‘Ormé%ogﬁﬁgﬁvt@!&gDha@WQIWﬂ‘h TQLtRARRY bQUERIITEE a

| engt h of ',@Kﬂqtion to a length corresponding to one pitch is heated
at the heaﬁ@%ﬁ% ion so that a rib portion of the tape which connects
portions forme [ tches of heat nolding is heated twce, i

e., once by a ?giégagﬁgﬁ.&?f 13(c;’n(‘:egn (nglgf ?Sﬁfrl%ﬁaﬁ)‘*’f 0# RESSERR ANVt of t he

oo or oy hAEt R hpd QRS 15 SiMRsth LA LY Rl B DS A

t enper at ur e- mai ntai ning portion a of

ventl o enr DhaoR B5E VubaERy (B8, ek 1 %aa“*p%ff’?;‘%‘% Bhat dvBHST

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. In the apparatus of the present invention, it is
preferable that the length of the heating plate of the heating portion has a
length obtained by adding a leng‘th- of one rib portion to a length
corresponding to one pitch.

The process for producing a carrier tape of the present invention
comprisgs 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 Whiie 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



‘embossing. In Figure 3, (r), 2Q (r) and (r) show the positions where the
enbossing is to be conducted or has been conducted. In a singl e9dMRFb200h
of enbossing, the enbossed portions are forned at one set of positions Qto
(r). The tape 16 supplied to the heating portion by the pitch transfer is
hel d bet ween heating plates 19 and 20 by the working of apparatuses for
vertical novenent of a heating plate 17 and 18 and heated. Wen the tape
is heated for a prescribed tinme and the tenperature of the tape reaches a

prescri bed haal sdengtie odppidicd! by @abtQlctMeY hi}'%ﬁgt}?%\f%%nhkolg Olg%onh%%% ng plate
ot ner .

are noved gndgéhhe heating pl ates are separate rom eac heat ed
tape i s tr aesgtr cadedpmiihg P ehatpyitdr 48d Aty it i.hch
transfer. Wien it is consigered tpﬁat t he t@pgﬂoiﬁg}f@?itgﬁ??fa{%?g%l? N the
t enper at ur ebhaiinetldiynaddingoa témath dffvme ShpRIrtibLIte lengBBabiRGpbAG e can
be set at a slightly higher value than the value set in an apparatus in
whi ch t he ﬁéatlill%{b poheated =inthe heating giontjopant than 2+ p@dioacshet @pgach
other. 7 5 April 2006 The tape transferred to the tenperature- maintaining
portion i sz}léfPaﬁoﬁé‘Gcﬁ%P?W@lﬁa&m@h 1h grucgessevd pitches tafeeatombbdipgngdi ng to
one pitch in etéfe ogerati on of the apparatus for enbossing. The structure
of the tehﬁ%? TVIce rhientORiCR YR Bkt ¢shand onee byar frovtibad lof the hiagidg For

exanple, t e shielded fromthe outside atnosphere with a
nat eri al hgga}t%g&ghg%fa?n{%?rﬁwn'conducti vity so that the tenperature of

Surtabre-for tnE Rl FoPEPE S Adsdiei BB - nBiekbtaorhap. be bl oun
L, L BB o A AR 1
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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 moyed 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.



“portion, the nmechanical and thermal restriction on the di stance _between

the heating portion and the nol ding portion can be elininated afRdAp¥kE2006
enbossi ng can be conducted under the condition that the length of the rib
portion between the portions (r) and (r) is decreased. The tape held at the
el evated tenperature at the tenperature- maintaining portion is then
transferred to the nolding portion by the next pitch transfer and
enbossed. In the nolding portion, the heated tape is held between a | ower
mol d 22 noved uffiker dapytrihefonesdkitogtlel tampedRRREALY S i‘%‘é&;}f@{l {pvenent
of a lower nold 21 and a portion for fixing an upper no d 28 e ately
t her eaf t er retaineg pethiwpbdrt2én ifer apeeibd dbrimBEsisebyortdia VIR ddd Bitdh @D
apparatus for vertical novenent of an upper nold 24. Tﬁe tape I's enbossed
by the upp@ile fvedating pheheoapparatmisdfor! anfhvasing. di The partibQireOhs ting
present enbodi nent, the upper nold and the |ower nold have five male nolds
and five fRPeratyrgamaigtainpe; |poztios respett ipaetipulsSinc dinited enb@sed
portion which h sntgqeen formed at the _position (r) in the previous pitch is
hel d by th%"arfane’ eqvaRfd a3k be ethirldedipm she ovésidef atreoshharbewithibassi ng

2 o BOSKUBNE i Bhel b SRSIBL ST b, deciate host pone

ana (1) orins PRALL LB BoriFutieR] Ul oBlFR gove: ebRncioimmptestuos. has

been, conduaible! Brargl AOLe 09RLAL! O OhARICSPLAR s ETPRsRd, por ! o

late of the hearing portPon rae eRa e SR G4 fraRyc n of

{ransi orfed o the heating portion by rhe: sroBRR, Ml Sl ity frelere |
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 D) 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 betwegn 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,



'portion between the position (r) and the position Q at the rear of the
tape is heated at a portion a of the heating plate since the h&APHL2MG! e
of the heating portion has a |ength obtained by adding a | ength of one rib
portion to a length corresponding to one pitch. Wen the tape is
transferred forwards by one pitch by the pitch transfer, the rib portion
between the position (r) and the position Q heated above by the portion a
of the heating plate is transferred forwards and heated again by a portion

b of the i at t r e Rl: ortion gonnecting the
Fopectel aarey rth@é}ﬁhg%dﬂ%%ré{s% 3"2&1‘%? Hlischeqm, Tormed at ce,

portions formed by heat nolding in s
i.e., oncepbsitiohh@ riaatheepubvidits piteR iDheld By thethafNfo?d 4 Iaetﬂéeéﬂaqghpl ate
p

of the heatin portion. Therefore, formng a r|ba ortion having a Short
length in dtomlye tlefli ratl, dheeeinbossiaf 4hehtapesitiongB@e hogsiAhepa! t hough
the rib portion is used for connecting the portions forned In successive
pi t ches. candysted apohé acoutate powltibisg portion of the apparatus for
enbossing, as shown in Figure 3, it is preferable that portions for

hol di ng the tapdigure Aehiomisca diggram Hesaribingtawbmibiodihenebf thd gradsgnd t he
portion fg% fixiLng an upper nmold 23 have a thickness decreasing towards
the tips s9*PRAFUEEEIF FrpH tape oidhe pgesantguventipney bmFegurade®,c®) i ng of

t he heate a } revent ed the, portions for holding the tape having
the thi ck(n@ségge@j iwngh‘? églstWé‘er‘i the embassma ity be gondaviedgon short

| ength in el ongi t udi irect.ion of the tgpe can_be accurately forned
al t hough t}L‘r’[eE P%}%n %8?‘??18%%‘3%5@051?5?9 ORGHAEAT Pﬁ@m‘mﬂsmﬁ,tfiwsmﬂmsm in
successi v E i, Aensi . thg rib,portions hetweepn GD and 20,
O anlolI (c% ?%H&%%ﬁ? ag? _eéétgjlg_i)logietéo rbsy%%ng?’n@fl ns@oflIl h Er-ﬁi’d '(!I'h(eJ
excel | ent tAeCHhBEY; [ b _partion ween_ (r) an
whi ch connect s thg1 p%rtigglr%s ggr%% ggrs%%gjgéél e (i"{’%ﬁgl;ﬁ{%{eb% teni eved

Egafir (r)]\g/i ?Eieégf:i?llog PLithi off €0 haatiweapdriich WS 4 1BASHELLO]inbA %y 3RS, ANY bY
, length of one rib portion to a length corresponding to one pitch. When the
tape 1s transferred to the heating portion by the pitch transfer, the rib
portion between the position @ and the position @ 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 abover by the portion a of the
hegting 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

18 used for connecting the portions formed in successive pitches.



"portion tw ce as described above. INDUSTRI AL APPLI CABILITY To S%‘: etdhe
advant ages- of the present invention, using the apparatus for e ﬁg“
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 nolding machi ne and the nunber of parts
contained in the carrier tape can be increased. 10 5 April 2006 CLAI M 1.

An appar at us f orlnetheoswildiggaparaion ef theamep 4 the &1 Qﬁbbﬁﬁntgaag sBbwa figati ng
portion and_enbossing the ta&c{e by heat nolding at a nolding portion while a

| ong sheet Higura 8, itdgoratateb thattetionglfas hokiing $he thge iafttBE Fhidiehid Y
transferred by pie&ch transfer t he apparatus conprising a
wh wh

t enper at ur éber® iohithe losser meid R@amdytle pertip fapfixiog amupby¥r awlgespondi ng
to one pitgh d| s&l d between the heating portion and the nolding portion,
wher ei n sai iRt teaRasagiaweds dbndind sy thitcelmyofithahbetedt h
obt ai ned b¥ addl ng a Ierég @Yﬁf one.rib p%@tl on to a length corresponding to
one pitch. aQe IS\PLPYEE o Sagking of heegted teppdsvmeshntamhbyithes
heatlngth n tion ining a tenperature of the
heat ed tap AR ﬁ%relﬁoplgr %J#’eé%alr%?a;‘ g:ﬂ;}Hf'gL E’El?%‘h %@am&rdStthe t ape
by heat nokgisn | o t of the tape
nmade of a tlggr ?th% Oﬁ%ﬁ gg%f% gg:’l}{r%’ ? Pelr‘ilt hﬁf' floﬁ’éﬁ@?dé gn}?fjtlﬁnt(’(fh
transfer, @C@ hgat t rt n has a | ength
obt ai ned by ad?ng a Ien%dtaﬁr%%‘e%ggﬂ%? %glrnp?%ﬁ tﬂ? lpg {j’t%l%éﬁs?ésigﬁndi ng
to one pi tﬁinndchﬂlgtﬁiﬁ)géﬁﬁdﬁsﬁfdiﬁiéﬂﬁiﬂh%s% a;h@éheshasr}?e heigg%%}ﬂgbtﬁ i ned by
L

subtracting a I ength of one rib portion froma ITength "Cor to one
pitch and €hepoth imntiohst hetwepe Bavindg @, | @ gt @t s EB)PYnd @ are
decided by the dimensions of the mold. The excellent accuracy of the
dimension of the rib portion between @ and @ 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 aécordance 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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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 ©aRril20esH
connects portions formed in successive pitches of heat nolding is heated
twice, i.e., once by a rear end and once by a front end of the heating
plate of the heating portion. 11 0 ABSTRACT An apparatus for enbossing a
_carrier tape by heating the tape at a heating portion and enbossing the
tape by heat nolding at a nolding portion while a |ong sheet of the tape
made of a thernoplastic resinis intermttently transferred by pitch
transfer, the apparatus conprising @Eﬁg er at ur e- mai nt ai ni ng portion
having a | ength approximately corr ng to one pitch disposed between
the heating portion and the nolding portion; and a process for producing a
carrier tape using the apparatus, the process conprising heating the tape
at a heating portion, maintaining a tenperature of the heated tape at a

t enper at dr e Aeapparatys g qrebessote asdruethapsi ghedting thetine featheatingi ng at

: neat LA e, Siechtl, 1 Sapt s eyt on
Sg‘gg.ssed iorpgo rsthieg Sofi %hg € a{p%asn?gdebyofc %nttfx.ier\/nitl(g]}%atstqg Pe%?rtl | {19 ir%tx'lrll:?&eg{lyt he
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,
wherein said heating portion comprises a heating plate having a length

obtained by adding a length of one rib portion to a length corresponding to one

pitch.

2. 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 successive pitches of heat molding ié heated twice, 1.e., once

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