R ) holes 5 etc Whlch -are-formed- by perforating operations In Fig.3, @)isa

. 6 Decenber 2006 Specification "CARRI ER TAPE FORM NG APPAIB@I%QAQ&@VETHO}
"5 Techni cal 'Field The present invention relates to an apparatus and a g

met hod for. .formng a carrier: tape having a series of pockets for housing

' s'em'[c‘onduct ors, small €lectronic conponents or the |ike forned by _
~enbossing a tape blank 10 along its Iength. The enbossed carrier tape -1 to

be forimed, as shown in Fig. 3, -includes a plurality of enbossed portions
3, referred to as "housing pockets", g %ﬂﬁ%?ﬂgpnth a predeterm ned spacing
i-n and al ong an el ongate tape (tape % an The tape 1 includes also a
nunber of feeding holes 4 and pocket 15 holes 5, etc; whi char ef or

me d by pey operations In Fig 3, (a)lsa pIanwewof
the carrier t@@@ﬁ&@ﬁ@ﬁm& AD%B METHG@Dt ape 1,

respectively. Background Art 20 A met hod of form ng such enbossed carri er
tape is known as a technique referred to as internmittent flat pressure

| forni ng Het horbch®$@l W@ganese Patent Application "Kokai" No. 2002-127242).

Fig.5 schematically shows a general construction of a carrier tape 25
form ng nachine inplenenting this intermttent flat pressure formng

techni que. This ITB.ChI ne includes a tape paying-out unit A including a
pay-out reel 7 wi ndlhg Dresensdbventien relpbesttq 6 dppabstuaciided methaldfgt ed for

payi ng out t tape T ape feedjng_unit B for feeding the tape, a 30
forming unit rf%qu&fg Sﬁf'rﬁﬂ%éal)ﬁé %ﬁgé‘ seglegof PB?%%Mng@eﬂmoq@ctmat i ng
~the 1 6 DecoBbAr efel@8nic components or the like formed by embossing a tape blank

C-‘ ' _10 | along its length.
R The embossed carrier tape 1 to be formed, as shown in Fig. 3,
includes a plurality of embossed portions 3, referred to as “housing pockets”,
- formed with a predetermined spacing in and along an elongate tape (tape
blank) 2 The tape 1 mcludes also a number of feedmg holes 4 and pocket

plan view of the carrier tape 1 and (b) is a front view of the carrier tape 1,

respectively.

' Background Art
20
A method of forming such embossed carrier tape is known as a
technique referred to as iﬁtermittent flat pressure forming method (see
Japanese Patent Application “Kokai” No. 2002-127242).
Fig.5 schematically shows a general construction of a carrier tape
25 forming machine implementing this intermittent flat pressure forming
technique.
This machine includes a tape paying-out unit A including a
pay-out reel 7 winding thereabout a tape T (6) to be worked and adapted for
| paying out the tape T (6), a tape feeding unit B for feeding the tape, a
30 fqrming unit C for forming the tape, a perforating unit D for perforating the




t'ampe,' a slitting unit E for effecting determ nation of tB@etddi: 20dedt h of
‘the tape by a slitting operation thereon, and a tape taking-up unit F for
taking: up the worked tape (finished carri er tape) T (8) about a take-up
reel 9. The machine further includes a feeding cam41, a 5 S

cl anpi ng/ form ng cam 42, and a perforating vertical cam43, so that with
~-rotations of these cams 41, 42, 43, the tape is fed, fornmed and perforated,
_ respectivel y. tdpef arslﬂtﬁggmimefomﬁreaﬁngraewmﬁhsﬁmehuﬁ@ﬁhm% Bf gtet ai | s,
the tape T (6, 8) i's held by a pair of novable chucks _10,. 10 di sposed
apart al ong ‘Apettyea shifbing ensantign dhereon; amd aAspe bakihgan ngit ®fordilkisy

tated b tQr : e abl e chuc 10 are noved to the
et S B el B, 1
f eedi a1. affery: the . . ck 11.
V\?tehI Pﬁecg?ove appa?ggus%n%%]ﬂ]éltef egiqﬁ%ﬁgr odﬁ?’lgg%n i %‘F‘F‘f]éngap‘?m?‘ (%_}’- 5
depends ®n a dasiphighorming chRes? Bid 4R ReRbrdiald §&rtikal @éﬁg%ﬁ,aéoeﬁb%@ t he

feeding of the tape and this feeding Operationh Is carri out OFF

control of aeainspfitbess camschly dopd3pthditdgecisifad; foinedenld Perfdi@ed,ape T
whi ch has been fe b'Iy the one stroke amount of the feeding cam 4l by the
" nmovabl e chucKESBIUVEIt hen heated by a pair of 20 heating plates 14 which

inch th f . i des thereof in.association with a _
Poverent of -a heat | TeSTURE A QHC OperStiar of (e mafing 2 areqtonylekbiHbe st oke
amount 0 be tahQIIEIEr8 helPbiathdzy ofﬁ%vaﬂb%mbﬁbg@,%ﬁ%gagggé algBgl 1% an

enboss portion 3 is thernoforned in- the tape

8t |1 akibt herthsttapk deading rdirectioner Asr diel fiedin@obam 161 6f rbhRe@y ar@lhng unit
'@‘}perfor.at es a feeding hole 4 and a pocket hole 5 in associ at’i on wth a
nmovenment of @aEopMi,dhetmavable chingks 10 are48ovethienthemppdviefesideane chssar y

[ f Lhe f.ormed tape T. ,__how. a carrier tape, is slit-cut, on
The  downat r e RE? 0B B prodiieirdintifhine GRIoke7amount of (He- foeding cam 41
Thereafter, the tape T is fixed by a stationary chuck 11. '
With the above apparatus, the feeding operation of the tape T (6)

- 15 depends on a position of a feeding dancer roller 12 associated with the

feeding of the tape and this feeding operation is carried out by ON/OFF
control of a feeding motor M2 coﬁpled with the pay-out reel 7.
The tape T whicﬁ has been fed by the one stroke amount of the
feeding cam 41 by the movable chucks 10 is then heated by a pair of
20 heating plates 14 which pinch the tape from the opposed sides thereof in
association with a movement of a heating cylinder 13. Then_, the tape is
fed by another stroke ;mount to be clamped and formed by the
clamping/forming cam 42, so that an emboss portion 8 is thérmoformed in
the tape. ‘ |
25 When the tape is fed for still another stroke amount, a perforating
| ‘mold 16 of the perforating unit D perforates a feeding hole 4 and a poci;et
hole 5 in association with a movement of the perforating vertical cam 43.
Then, widthwise unnecessary side edge of the formed tape T (8),
now a_ca;ﬁer tape, is slit-cut, on the downstream side, by the feeding roll 17

30 and a slitting blade 18. Lastly, the finished tape is taken up about the




30..and a slitting blade 18. Lastly, the finished tape |56t,3%[§&ﬁbéj@00%bout‘ t he.
2 6 Decenber 2006 take-up reel 9 in association with a movenment of a =~ -
- take-up dancer roller 19. In order to realize this operation, there are
‘provided a clutch brake notor M for rotat ably driving the feeding roll 17
“and the slitting blade 18 by predeterm ning timng and also a take-up
~ motor. M4 -for the take-up 5 operation by the take-up rgel Qé}%ergforee_, :
~ with the conv h.gﬁééemaﬁ%ss&ﬁéﬂi&{wmfﬁh& WeRAELAL YSke- ¥e,

“there are pr oﬁng separate notors M, M, %ﬂand L'I\lﬁfkef oﬁ%ﬂa@ke pé@fig—out,
feedi ng, slitii oxfleartd realitenthispperztion, there ofe priovidedde clutfledRAE el - And,
in Fig:. 5 t e, not ors rg_ﬁid'i_spos_ed along the width 10 direction of the
apparat us whi ¥R o€ rf’?@;ahg’p VHlg the fesding rolhild andjdhe sliftims bladesi@dycarri er.

tape manuf act stich. appar at ys .has standard tape widths of 8, 12, 16,
22',‘0 32, 44 a#e@%te%ﬁ%% bigang, And HiNP trkgapgmaater M4; frs the dgkewpdt hs,

sizegof t ir P @sﬂ&alé per se is substantially the sanme. In
oeent B Jﬁraﬂi&iﬁjr ave Iziéér@giler i ncreasi ng denmands for

recent years, there 715 h

mniaturization of Thereforentwith thé combditiodial ithfe lcabSer MthiAfBdval@lus, |
nul ti-item production. |If these denands to beﬁ%oped with by |p|E?creas-| ng. t he
nunber of suckeseribegeakgveethere arerprayidgshsepatateanotors M) M2 M3vihd Msfrce

‘avail able for,their. installnent, this will result in di sadvant ageous
?\e/gljct ion-int %ep%ﬁl%%’i &?q‘%i%es%%ea%m% @MF;&'HS .?mr_@tlngf ﬁaﬂi ﬁm{ ﬁgln e.
Co ently, . u@t,io £ gi _can be eriqr _

proved, | duioHncaves” B i 8 Bt ity Moo lFeRist lone the R | n

i ' $ ; . . : L 35, onmpact as
Qew of1@ he aleetion bbEiecaparatideRBichQs E]%&éﬁth%fé&%ﬁ%&'@s?@méé

ssible. Nanely, a carrier tape form ng apparatus whi 5 space
savi ng, yet provi débhéegthessest catwieritape ehdmefaeniowd its sidhoagharateshhgd. As a

( ) ithin the apparatus, as
method of T el ifhed t356 widths of B19, 16 24, 32, 4450 BE woms.

On the other hand, regardless of these tape widths, the size of the

forming apparattis per se is substantially the same. In recent years, the;"e_ _
15+ have-been-ever increasing ‘demands for miniaturization of componeits,
| narrowing of the tape, and small-lot, multi-item production. If these
demands to be coped with by increasing the number of such large-sized
forming a_ppar'atuses within a limited space available for their installment,
this will result in disadvantageous reduction in the production line space
20 and the working space available. Consequently, the production efficiency
can be deteriorated rather than improved, due to e.g'. deterioration of the
overall work efficiency. |

In view of the above, there is a need to form the apparatus as

compact as possible, Namely,. a carrier tape forming apparatus which 1s
25  space saving, yet provides higher production efficiency is strongly desired.

As a method of feeding a carrier tape within the apparatus, as .
described above, it is possible to hold the tape by .the chucks acting as
holder means and to feed the tape in association with functioning of a cam.
However, with such feeding method using chucks and cam, due to

30 irregularity in the tape forming temperature alid/or a clearance required for




descri bed above, it is possible to hold the tape by the glyieksneR6ddsNd as
hol der nmeans and to feed the tape in association with functioning of a cam
However, with such feeding nmethod using chucks and cam due to 30
irregularity in the tape formng tenperature and/or a cl earance required
for 3 6 Decenber 2006 the cam nechanismfor its _proper operatio t he

nter - di st the caMpBeGRAHSIPHEE Prorsi OPRERtisge i i@jteradlsf@pe%b@w@a_fpgngé |
rocent yed bR BisglRtaR o dL RS e eR iR bRERIAR o' Gerana for

the snall -1 ot mbidoves-dstRRrAPQTH& iR fore RCBAS ydads,TREle HRibeegh@Nd,
depending on the final products to be obtained, 7a great variety of the

t ape nat eniegil o amet theeincygnsings darnand fgydhe smablelot onteplesitem preduttion. And, t he
i nter-di stance between, the. housin ockets needs.to be, vari L n many
ways, i dLoFeels Tep S daBaS HyBREE i B8 T bl I b fltaleidla g
amount - ( Sty g6y varietFRIPth Ak Mnd BVt b%tﬁé;@é't@%e%nhgﬁar@rder of

m cron. Wth the cohventional apparatus, h ver, t he apparatus uses
t he not or sieedied. c afed atiwo ditet-dibtariver betivebn the heusing pookets bieeds dospeedi | 'y

and appropr. at.ely cope wth such requiirenments. In yiew of th
above- des (A58 41 Jhafy WSt %ﬂcg,caé?peltd%jn@%“é‘fy 'Eoné‘\{JHFte pet &ﬁ\fé?ﬁi on is

to provid : rnlc]'&{nt ' [ [ =SAavi t hus
pr oei di ng%iaé?rdpnrq vare m&r@@ﬁf%ﬁ angg %%g%%lﬁé%yelﬁgﬁgﬂgﬁ%@ﬁ %gglﬁer
obj ect i s drderpsfomiictona Wethhhe domviestiomal spparites] huvidvesUshthappasdtus. A

still further object is to provide a carrier tape form ng apparatus which
can cope Usesiicimpotenythasasas aspooiatad thaxewithait st pesubleda sppedibeand n t he
t ape mater,

' i hemtype..and.tape. feedi ng stroke. Disclosure of the
i nventionahg}rdpg@t%?{%}opéﬁYlﬂnglf%ereﬁww-eﬂt&t ed objects, according to an aspect
of the presenin keRFRNabdVeed&ctibe®@sRYd 8L thelarkadie &Yj edtag@hE Préleid
apparatus having the follow ng features.

invention is to provide a carrier tape forming apparatus which is space-saving,

thus providing improved work efficiency and production efficiency. Another

_..object is to provide a method to be implemented with such apparatus, Astill- =~~~

further object is to provide a carrier tape forming apparatus which can cope
readily and speedily with any various required changes in the tape material,

item type and tape feeding stroke.

Disclosure of the Invention

For accomplishing the above-noted objects, according to an aspect of the
present invention, there is provided a carrier tape forming apparatus having the

following features.

1. A carrier tape forming apparatus comprising a tape paying-out unit for
paying out a tape to be worked, a tape feeding unit for feeding the tape, a

forming unit for effecting embossing on the tape, a




1. Acarrier tape form ng apparatus conprising a tape paypag i oabait for
payi ng out a tape to be worked, a tape feeding unit for feeding the tape, a
formng unit for effecting enbossing on the tape, a 4 6 Decenber 2006
perforating unit for perforating at |east a feeding hole in the tape, and a
tape taking-up unit for taking up the finished tape thereabout; wherein

t he appar petieratipgpinit éer, perdonating £d tleeny adfgedingholei msthertgpe.dandl adape i vi ng

sources at .lLeast for.the. tape feeding uni the formng unit and the tape

t aki ng- uptaHE- P Wit foE ngHBi%i‘/‘? ﬁﬂlshﬁgtta%i ez{h%’it’d-oper ated and novabl e

along a straig ' r for independently controlling
Ut i ey POREELLS

driving/ st oppi ng sal ctifng driving units for said forming unit

and sai d tape Hekhlegctingultiving mnitggrocideti sndiving sdutossn@/ledse ot tige of sai d
doubl e-acting driving unit for said feeding unit. Wth the above-descri bed
t ape carrtape fesdifignynip te foumingt v appbahettape tapEayps unite sdsubaeh act i ng
driving uni.ts whi.ch .are f| uid- rable. Therefore, as these driving units,
eyl | nder SCtying i Do Ao GRLmovRBIE Alonep sHelht PAGLARIING t he ¢ ape
feedi ng unit i | he,,M8), 3 1 heg.- [ﬁ;]dﬁg : | i nder
provi ded for rﬁig%t#\(ﬂércg% be&%ggg%gpw%ﬂllgég s‘grr‘giﬁg%tf i(\glflmr?sfdpl)ath

bei ng al i goetslewictifg idieideenlith hrdaidefiriang ahittand shibP@pe Wlkihg tup wnit in
~construction, the entire apparatus per se can be forned conpact. Moreover,
such dri vassgcmﬁbnswnbstbwm@gtcmpm@ of cai Wowblshaciing davingpusié far tsaich t he
apparatus,.than the notors or the |like enployed in the conventi onal

appar at usfee URthcr eased i nner space nmade avail able can be used for

storing and setting a greater length of the tape or greater nunber of
tapes within the apparatus at one tine. Further, as the above enbodi nent

does not redqui WhtRtHE sRIVR-ddsbibéd aipRl Rurrisl fdinfing hfpAtaRatils appAatkam

- required to cope with e.g. a change in the
employs the double-acting driving units which are fluid-operable.
Therefore, as these driving units, cylinders or the like may be employed. For

~ instance, regarding the f[_ape_'feedir__lg unit which is the major component of the

- apparatus,; the cylinder provided for this un1tcanbemountedw1th 1tsstra1ght e
driving path being aligned with the feeding direction of the tape. With this
construction, the entire apparatus per se can be formed compact. Moreover,
such driving units described above occupy much smaller space within the

. apparatus than the motors or the like employed in the conventional apparatus.

The increased inner space made available can be used for storing and setting a
greater length of the tape or greater number of tapes within the apparatus at
one time.

Further, as the above embodiment does not require any cams, the trouble
of e.g. interchanging of cam required to cope with e.g. a change in the
specifications can be eliminated completely. Further, such change in the
specification when needed can be readily and speedily coped with by means of
timing adjustment of the driving/stopping of the respective double-acting

driving units to be made at the controller.




specifications can be elimnated conpletely. Further, su DaRg8odsn t he
speci fication when needed can be readily and speedily coglg)ggwthg%dﬁ nmeans
of timng adjustment of the driving/stopping of the respective

doubl e-acting driving units to be nmade at the controller. 5 6 Decenber
2006 Also, since the driving systemof the apparatus does not use any
cans; the nechahlseasineddieddxing systan aithe apparatisalosamot@saany samsan be

i ¢ o By aectaf 30bseess gV HR S b e S Raam e 5o EREIER ow ng.

unit enpl . - ' , oW ng
Thodi . L i on: _

payi ng. ouy” (e (CPECERF df cherl R, BT PHbIORTE MR ubERmA0Red ded for

t he tape fmsedidng unit for feeding the tape feeding operation. Wth the
above, the tape feeding unit and the tape paying-out unit can be driven by
the single driJbngheugbove-desaribed: ﬁélhqdmbnhuébe?oltﬁwmge ethbiodimgnt dsi t s
requi red by .t he, apparatus can be reduced. Mreover, the feeding operation
and the pﬁ%}if%%ut operation can be synchronized with each other in a nore
reliable manner. In this enbodi nent, the follow ng enbodi ment is preferred.
3. The tape paying-out unit includes a pay-out reel wnding the tape to be

wor ked t hr eab®hi¢ paginganstesperatidieby fthe tasl pfihgodut DRitH8 WAt by diRer at i on
and a brake belt for braking a reel shaft of the pay-out reel; and a

braki ng ad@le-agting wlsiving kaitbprovided & thet @pe ffoediagj wt ifow) feadingrthmt of

the tape to ?e ai d ou%i fromthe tape paying-out unit, in accordance with a

movenent GPe ?Réﬁ%ﬂﬁ%rla PBiler associated with the feeding operation of the

tape feeding unit. Wth use of the above enbodi nent, it becones possible

to pay out the
- With the above, the tape feeding unit and the tape paying-out unit can

be driven by the single driving unit. Hence, the total number of the driving
units required by the apparatus can be reduced. Moreover, the feeding
| ._qpcle_:at_tion and the paying-out operation can be synchronized with each other in
- -mo-re---reﬁabl-e---mann-el'-_i—'-" 7¢ e D L .

In this embodiment, the following embodiment is preferred.

3. The tape paying-out unit includes a pay-out reel winding the tape to be
worked thereabout, a dancer roller for adjusting the paying-out operation and a
brake belt for braking a reel shaft of the pay-out reel; and

a braking amount of the brake belt is adjusted for adjusting an amount of
the tape to be ‘paid out from the tape paying-out unit, in accordance with a
movement of the dancer roller associated with the feeding operation of the tape

feeding unit.

With use of the above embodiment, it becomes possible to pay out the
tape from the tape paying-out unit with applying an appropriate tension
thereon. Further, it becomes also possible to prevent paying-out of an

excessive amount (length) of the tape once the paying-out operation is




tape fromthe tape paying-out unit wth applying an apprgpiehicr begsi on
thereon. Further, it becones al so possible to prevent paying-out of an
excessive anmount (length) of the tape once the paying-out operation is 6 6
Decenber 2006 conpleted. The foll ow ng enbodi nent is also preferred. 4.
The appare‘t)h%lé‘twther conprises a slitting unit for slitting or cutting off
a wdth-wsée end of the tape; and a rotary cutter and a feeding roller
provi ded i n sailte $blléwinggembodinasre is aled ptefbirgddri ven by sai d doubl e-acting
driving unit provided for the tape feeding unit for feeding the tape. Wth
t he above enbodi nent, the setting or adjustnent of the final tape wdth

required for fermng a carrier tape can be effected,. t he ubl ezacting
driving _u'rdﬂ t piﬁeﬁaﬂ%@ﬁmff n]s%se%lﬁlﬂ]tgm.gmt_ OFF?Q%‘X{%%C _Qg(?gg%ri bed
the drivi Wdtﬁyﬁs%“t@;?e t?%}ﬁ%%ﬁ@t us. Regarding the tape feeding by the

tape feeding unit, W ng enbodinent is preferred. 5. The tape

feedi ng unit iaqotaescuteranrl hofediling rodkpsprowicdl i baidkslitidg disit tafe i N
uni son by the doubl e-acting driving unit for the tape feeding unit and a
st opper f Bitaieblt drivennBy asqid sdeutderasting ndrivingeunis| providade o5 ththdrpdy t o

adjust th feedi. nt of the tape. Wth the stopper neans descri bed
above, pr W&%Wuggq{?igg ftﬁ?ﬁ"é’et ape feeding condition is nade possible by

positioning by the stopper in case the adjustnment of e.g. a driving stop
position of the double-acting driving unit is insufficient for that

purpose. As W Wit thed@iss/d &aBodmteéit, thef st of haRREhentSo PR thli_?ef be

i nt erchangeabl e according to e.g. a required particular work specification,
t he changedtbfrequieed forcfirimng mecariieethpearandse effpetdd iyt thei duublehatinge of this
St‘ OPper. driving unit provided for the tape feeding unit.

The above has described the driving system of the apparatus. Regarding
the tape feeding by the tape feeding unit, the following embodiment is

preferred.

5. The tape feeding unit includes a tape holding means movable back and
forth in unison by the double-acting driving unit for the tape feeding unit and a
stopper for restricting a position of the tape holding means thereby to adjust the
feeding amount of the tape.

With the stopper means described above, precision control of the tape
feeding condition is made possible by positioning by the stopper in case the
adjustment of e.g. a driving stop position of the double-acting driving unit is
insufficient for that purpose.

As will be described later, if this stopper is adapted to be
interchangeable according to e.g. a required particular work specification, the
change of specification required can be coped with interchange of this stopper.
In this case, although some adjustment may be needed on the side of the

controller, the above-described embodiment




In this case, although sone adjustnent nmay be needed on ghgc.shtdesdb t he
controller, the above-described enbodi ment 7 6 Decenber 2006 allows this
operation to be effected easily and speedily, so that with repetition of
test runs, an optinum operating condition can be found easily. According to
experinments_conducted by the present inventors, _adjustment up to the

ni cron or déllowsshisouneraien tybe elde¢ied easibhandyspasddyi snthet withrepeiidpper . As

t he enbodi I’tlt of the above stogﬁer, (;cngll?.fol I ogvi ﬁg{@irmoai ment is

preferred. 9 ©SHARNS AR ADIVIYM OPGIAINg Candition Gap,ae §4°B% det er ni ni ng
portion, a rearLiBsiin®O%ht k@PeSlebakM Yy r t{P NN eqj unt

adj usting porticon, rtlge ?eegﬁ?\g gﬁtrgundt%g Ct{eﬁe é)gpgébﬁlga&gdjq{lﬁ%atgﬁg by the
feeding anmdjustment wsto thg mivrdn order Waspdsiitde byhbe postibningdjuustioRof i s
readily possible by the feeding anount adjusting portion. Regarding

hol di ng of th&:#opAgfe in association with feeding of the tape, the following

enbodi ment is preferred.,.7. The tape hol din a i ncl ude t | east one
pair of tape h‘g‘lS f&m CBEB?%EQ%VQWQPP%PEﬁ%gosltlﬁ]‘f"cnga%g? €héi$ or ati ng
unit, and grﬁgﬁgg_cti ng nmenber for connecting the pair of tape hol ders

t oget her t e novabl e back and forth by the double-acting driving unit.
As one pair of tape holders are provided across the formng unit and the

perforati n% unit, it is possible to hold and feed the tape by holding this
tape over ba nébesdapperamsludest & doswardmest positiem glateroubinge ppdindi, @y to t he

di stance between the.units) thereof. .As a result,.the feeding operation
may be - ef FeAmogt  ppstiien té“ﬁﬁ‘ﬁm&’erpoéﬂﬁni ?nci)e%oé?égmgl W%@%s?‘gpﬁﬁg) avoi d
appl i cati OBortiHn, “hd- ffediie 3 Yonk ed}s{h%nte{p% Bgﬁlgt Qﬁﬁ‘ﬁstable by the feeding

amount adjusting portion.

With this embodiment, '.adjustment is readily possible by the feeding
- amount adjusting portion. o | o , N
T Régarding holding of the tape in assodiation with feeding of the tape, the ™

following embodiment is preferred.

7. The tape holding means includes at least one pair of tape holders
provided across the forming unit and the perforating unit, and a connecting
member for connecting the pair of tape holders together to be movable back

and forth by the double-acting driving unit.

As one pair of tape holders are provided across the forming unit and the
perforating unit, it is possible to hold and feed the tape by holding this tape
over a necessary and sufficient span or length (corresponding to the distance
between the units) thereof. As a result, the feeding operation may be
effected in a stable manner and it becomes also possible to avoid application
of e.g. excessivé tension to the tape.

The above description has concerned the carrier tape forming




The above description has concerned the carrier tape forgpgmbrfgdgecenber
2006 apparatus relating to one aspect of the present invention. According
to a further aspect of the present invention, there is provided a carrier
tape formng method to be described next. 8. A nethod of formng a carrier
tape conprising the steps of. paying out a tage to be worked froma tape
payi ng- out anRAEALUSE FSlatig thOnesperth of e ipressnt apventiogr nidegordng tant t hen
enbossi ng th tage a%(ghglforning.unit' a@F rel easi t he wor ked tape; and
taki ng up Vo RS  Up I PTeePh JBVERiQh gHhetty 1t Py idifle? SHIERd W% pe i s

hel d by ta?&n‘ﬁﬂg%&ﬂoﬂ%‘ﬁé desQedatbx@cross said formng unit; said tape

hol di ng nmeans as holding the tape 1s noved together Ilinearly by a
doubl e-acting driving unit which is fluid-operable, so as to pay out the
tape fromthe tape paying-out unit and feed the tape intermttently;, and
the tape i $-fofmogtheddfforring amearrise tapsroanprising thasters ofa psygended

above- dascPibda et Kobt Wrred Fut & PG PRUOBOR Y ECRRG PEoTAoR be
cont ol | e BRI, Rimifie \H#ORRPIHASCABERHDT: W}l & MRSk Ed infonnect  on

with the i Rvent lon's apparatus 'S case, fol T'owm ng i ments

can be enphogeéeleasing the whekedlt igpe;aindf takingaup the Waiked itipedatsi tapetakihpi S
position fixing operation is effected wth a feeding anount of the tape
nmoved by tMHE UMbl e-acting driving unit being restricted by a stopper. As

GeseT! 20 er S IRSER i e TN e PR ESR Bl bR, o °
nand, i t @ REMERBEE SRt ¥ othE inGRNG BOIGhPUSRE TPhRNRE togtllet e 01Nt
: linearly by a double-acting driving unit which is fluid-operable, so as to pay
out the tape from the tape paying-out unit and feed the tape intermittently;
and

the tape is formed and worked at the forming unit under a suspended

““condition not effecting the feeding operation.

In implementing the above-described method, it is preferred that the
feeding position be controlled by means of the stopper as described
hereinbefore in connection with the invention's apparatus. In this case, the

following embodiments can be employed.

9. In the step of fixing the tape in position, this position fixing operation is
effected with a feeding amount of the tape moved by the double-acting
driving unit being restricted by a stopper.
As described hereinbefore, in the case of the cam mechanism,
- adjustment of a small feeding amount (stroke) can be very difficult since the
amount of movement is governed solely by the shape of the cam employed.

On the other hand, with the above-described construction, desired




9 6 Decenber 2006 adjustnent is readily nmade possible bypyadtePshokhe
position of the stopper at the end of its novable range. Further, with
this enbodinment, it is also possible to reduce the space to be occupied by
the driving systemw thin the apparatus. As a result, small change in the
feedi ng ampunt which differs fromaone type of tape to another can be
readi |y cagiugtmgntds readily madeapgsartde by varvingatheopersden @fdhe stewen at ar ger
reel for getti reatger | ength of tape therein.at . gne tine. [ eover,
change.of T 88 BioFakiE ngSr Fifer sPRE 15 EBofisfint, {8 dlnediss™avi g a
di ferent ARG hcedbitR: 6] 8 Eﬁéaﬁq'r%ps%@édlwﬂﬁhrtﬁ@ fgl at ed
change in the feedi%%lgnnunt for t a? neM/th e “can bé’easilfpﬁége by e.g.
adj ust nenAscf resultsmalp changieth the feéding taoppet whiéh différs fadravumedgpe of bed

carrier tape formng method , it is possible to inprove the precision in
the int er tapes t@naeotbet viedn benderdilisi eapedoakidh-s fAnd.athe eaprara®s g&k i od of

time and to easil.,y manufacture a variety. of caryier tap de .of

di £ 1 er ent Aoeeplnedite sk ke el tor sedingia@kales fene RO ons TSTRIY 61 ner

obj ects apfefigpt ures of the invention will beconme apparent upon reading
the followmng detailed description of preferred enbodinents thereof with
reference to tMoraseaRhayge @fdtheviapgsblabk itef fdpes ar caticortapd rhade Df aw ngs
Fig. 1 is a schematic construction view of a carrier tape formng

appar at usmaggriali keying a ddferents eontragtioantation carribg. effe¢ted sspepdily.s$iBog ng a

condition_of the carrier ta .ormn ratus shown in Fig. 1 when the
appar at usaﬁ'?gglaﬁ%&?ﬁ’é{& 14 t@ﬁ&%‘i‘&% ¥ H@B’gﬂ@ﬁm}{ tape gandg easgly\/%%s howi ng
a Lyp! cal b9 B3P 8RRt UIP AR theRfoppbLr Med DY the apparatus, Fig.
4 is a view showi ng an alternative construclppon of a stopper
: With the above-described carrier tape forming method , it is possible to

improve the precision in the inter-distance between the housing pockets for an

extended period of time and to easily manufacture a variety of carrier tapes

made of different materials and having different dimensions.

apparent upon reading the following detailed description of preferred

‘embodiments thereof with reference to the accompanying drawings.

Brief Description of the Drawings

Fig. 1 is a schematic construction view of a carrier tape forming
apparatus relating to the present invention,

Fig. 2 i1s a view showing a condition of the carrier tape forming
apparatus shown in Fig. 1 when the apparatus has finished a tape feeding
operation;

Fig. 3 is a view showing a typical shape of an embossed carrier tape
formed by the apparatus,

Fig. 4 is a view showing an alternative construction of a stopper

10




10. 6 Decenber 2006 wused in the apparat us,' and Fi'g. .5 i Sg@esShRmBédac:
» construction view showi ng a conventional carrier tape form ng apparatus. 5

. Best Mode of Enbodying the Invention Fig. | shows a carrier tape form ng

- appar atus according to one preferred enbodi ment of the present invention.
In this figure, conmponents having identical functions as those of the
conventional form ng apparatus 10 are denoted with identical reference

marks. In thi@seﬁ%ﬂ%hfe%ﬁvﬁ%ﬁﬂ:ggpeﬂ?d atus, as conponents of its driving

"~ system there are prov nwart cylinder 21 for feeding a tape and a

further air cylindeRi@as ot bakdoitio'Roddeudse viekh Ehiigin LRgsout
operation of the tapegZT (6) and a sl i(t)ti ng"op(—:f?lae"lt‘:"%dgir}l org ?lé@#@g%%#u ng
"the 15 final aardehtafe formingaeparatwdke of f or obtain power therefor from .
. drive of a tape feeding unit B. In this particular enbodi nent, the driving

system of the apparatus enploys the air cylinders 21, 22 as descri bed
above.. wev e, ifvepthan | ot limted thereto. The invention can
enpl oy Eﬁy oﬁ%§¢5@?33ﬂ9§nﬁwﬁaagﬁﬁ%5@%¥¢w@ driving units as long as such
unit too is novable along a straight path and is fluid operated. Like the
conventional apparatus described hereinbefore, the apparatus of the

B 'The formming UMt Gt he pertorat N an T L ppBabl acldiyl 6080 ' g
the tape takiPgleripdsmbodimensof the hrasent mwpativhy elnittiis Sgofe, chapepassat us
‘é\"ol | e descr}fa%%flg Metn@icaf ! %%i%ﬂg eastt?méehgf t reac\,{gnr\]rge%ﬁor[léla o?‘mu%gy ngéfali':hs b t_ A
o 10 are denpted with identical reference marks. | | |
In this f:ape forming apparatus, as components of its driving
system, there are provided an air cylinder 21 for feeding a tape and a |
further air cylinder 22 for taking up the tape.. Further, a paying-out
~ operation of the tape T (6) and a slitting operation for fixedly setting the
<= 15~ final width ‘of the tape T také 6ff or obtain power therefor from drive of a
' tape feeding unit B. '
| In this particular embodiment, the driving system of the apparatus
employs the air cylinders 21, 22 as described above. However, the
invention is not limited thereto. The invention cah employ any other type
7 (\! 20 of double-acting driving upits as long as such unit too is movable along a
T straight path and is fluid operated.
| | Like the conventional apparatus described hereinbefore, the
apparatus of the invention also includes the tape paying-out unit A, the
tape feeding unit B, the forming unit C, the perforating unit D, the slitting
25 ‘unit E and the tape taking-up unit E.
Next, these respective units of the apparatus will be described with

reference to the drawings.

[tape paying-out unit Al
30 '

11




1.6 Decenber 2006 This unit A is operable for sequent i glfeYedit bl out the

tlipg ‘[I')e?G) (tape bl ank) wound about a pay-.out reel 7. The unit A includes
‘the pay-out reel 7 and a dancer roller 12 for adj usting the tape T (6) to

~be paid out fromthe pay-out reel 7. 5 As described hereinbefore, this
payi ng-out operation fromthe reel 7 is effected in accordance with the

- feeding operation at the tape feeding unit B. Also, in order to adjust

t hi i'ng- out o.perI%Lt]-' .0f .the tape.from the reel 7, a braking force _to

beI ngﬁiyedgto a reel s%gﬁjft %ﬁ‘ S8 fﬁ%?%ﬁ‘@n .@]%ngmgso‘étdﬂ}@s@i&gﬂr(i{:er |
P , . - |

Toller 12 e B Rehad Ebutcd pliont (ol 7 1HE BB R ncludes B2 g

one end 23a payeoworeel Meed 4 dancdradilef N2tfors Aguaing thd B REY t%ty?sp&ﬁl. .
adapted to co into contact with an out-er peripheral "portion of the ree
shaft 7a. THEtdreRtheRaY-28bresl 7t he belt 23 is connected to a dancer arm 25

' ' i vot abl bout i vaqt .24 provi ded -on the side of the
apparat b body. | ThiS AL Wi, Sy reten st e cer

| l'er 12. Thepy ffi bR Wi rat i siti,on o - 0l
(rzlgncgrr' rol | e:ve%fﬁ'%drﬂ\g&%%g{:t i on&owﬂ{ g&o_%ginéﬁ%ergﬁo?ﬁé aﬁ?@e&gP&ES :Sded
fixedly set. ufit Bueilsd,tn ofdecey adjish s iASIINR dhoPbtidn ﬁﬂﬁe”l%g%%}ﬁov

20 between the apparatus_body and this armand acting as urging means.
Wth the fundhesreldh athiaking fgreegtorteoapplicdhte goreg! shaft dane ehe pAY-baAEL rdel i S

ur ged downwar7d. why. ! hhe ot her .end 23b of the brake belt 23 is urged

“upward, that i]§,a4jﬂsetie D ASPURATIGH Wi 2 Fgpiaplagertical positiomof thoe peyioatt he

: el siaft @ancarolldfigf ore, under a normal condition when the tape T (6)
{g not subjected to tge' payi ng-out force fromthe tape feeding unit B, as

-shown, * More particularly, as shown in Fig. 1, a brake belt 23 having one

 end 23a thereof fixed to a body (not shown) of the apparatus is édapted to

come into contact with an outer peripheral portion of the reel shaft 7a.

The other end 23b of the belt 23 is connected to é d_ap_éer arm 25 which is
';"1‘5""““""""""".pivétabl’é’”‘ébdﬁf"é’ pivot 24 provided on the side of the apparatus body.

This dancer arm 25 rotatably carries the pay-out dancer roller 12. Theil,

in association with a vertical position of the pay-out dancer roller 12, the

position of the other end of the brake belt 23 is fixedly set.

Further, the dancer arm 25 includes a pull spring 26 provided

20 between the apparatus body and this arm and acting as urging means.
With the function of this urging means, the pay—c')utl dancer roller 12 is

- urged downward while the other end 23b of the hrake belt 23 is urged
upward, that is, in the direction for applying the braking force to the reel
shaft 7a. '

25 Therefore, under a normal condition when the tape T (6) is not
subjected to the paying-out force from the tape feeding unit B, as showﬁ,
the pay-out dancer roller 12, the dancer arm 25 and the spring 26 éooperate
to apply a braking force to the reel shaft 7a for preventing excessive péy—out
of the tape.

30 On the other hand, when the dancer roller 12 is moved upwai*d in

12




- the pay-out-dancer roller 12, the dancer arm 25 and the gptdthe?Soggooperate
- to apply:-a braking force to the reel shaft 7a for preventing excessive

~pay-out. of the tape. 30 On the other hand, when the dancer roller 12 is
moved upward in 12 6 Decenber 2006 association with the feeding of the -
tape T (6) by the operation at the tape feeding unit B (this neans pulling

and payi ng-out of the tape fromthe view point of the tape paying-out unit . .

A), the braking force fromthe brake belt 23 is released,. whereby the reel
Shaft 7a s dSFeRRlon withthe geeri&%g thentpreut (6 byéhe gperadisaat thentane of the

tape T (6). W ' i NN 0ssi hl o,elimnate a driving
" source such \ﬁéégné%ﬁ@%rﬂ%sgﬁmﬁnganﬁga '?lgchﬁ‘it %83‘1?‘11’%18 aiiet’d’e‘f:ff"f"y for
the tape paylﬁ@Wth'émabe"hayﬁ%-&ﬂaﬁm%b@,%bfﬁdn@?&%é%f&ig theBrike beftmed
conpact. In this construction, the tension to be  applied to the tape T (6)
will vary, défScsdelegsed; veherieby dhe veed shafit Teislfllowridetol obateddrmpaginghing t ape. .
However,_ it is preferred that the tension be adjusted between 400g and
500g. [thpe flediubgeqnant lengtly ofthe taner TR(6)s WYish dbis construciion, rittisent | y-
. feeding a ta tjoR, (1 aid.out fromthe tape paying-aut, unit A and
- extending st &%F%ﬁ{e tgce:jglég)aﬁg d‘?‘&PﬁiSﬂ‘dr‘i‘}rﬁ"tc @sﬁgmﬁﬂe‘}aﬂ&%fvg!i’lﬁ?iq?&hﬁit D
toward the t ' ' { eedi Dath LS. traight path
and & di rect ar aprtRingheibhad for the3apOREyBIILIBIPR, B Uiat R el P
-~ direction. 2@ppardthe cahdecforendrdobgshcendn tHie chagtidtibnyrhé thdidcka¥es, as .

~tape holding neans, a pair of novable chucks 10, 10 (éxanpl-e of "hol ders")
‘along the expplied tg e sapg dh (@F willevarypalependingt tre suchofsatire ahdh&s 10,

10 are ssenbl ed and i.nt erconnect t oget her by_a connect.ing plate 27 as a
.c_dnneCt]icﬂg né?fbf@%“?‘ﬁ%a“ilﬂgt, ﬁﬁ@%qu’ﬁ"é’%% c‘ﬁsprf@,rr%bﬁéﬁdth%gewlbbﬂnecti ng
~plate 27 are JRgeldRLwWEeK HRg AdHtgl he extending or

[tape feeding unit B]

s ""This unit B is operable for ihtérmittently feedmg a tépé poi‘tibh (t) -
paid out from the tape paying-out unit A and extending straight across fhe
forming unit C and the perforating unit D toward the tape taking-up unit F.
The tape feeding path is a straight path and a direction of the feeding air
cylinder 21 is aligned with this direction.

O 20 o To the above-described end, the feeding unit B includes, as tape
holding means, a pair of movable chucks 10, 10 (example of “holders”) along
the extending direction of the tape. And, these movable chucks 10, 10 are
assembled and interconnected together by a connecting plate 27 as a
connecting member. | So that, the movable chucks 10, 10 and the

25 : cqnnécting plate 27 are together movable along the extending or
 longitudinal direction of the tape, which is the right and left direction in the
figure. This unified movement is eﬁ'ecﬁed by the reciprocal movement of

f;he tape feeding air cylinder 21 described hereinbefore.
| VIn the instant construction, as described above, the pair of movable

30 chucks 10, 10 are provided across the forming unit C and the perforating

13




1 o_ngi'tudi nal direction of the tape, which is the right a@q)el:&ﬁt;ergé({section

.‘--._i n the figure. This unified novenent is effected by the reciproca

~nmovenent of "the tape feeding air cylinder 21 described hereinbefore. In

the instant construction, as described above, the pair of novable 30

~chucks 10, 10 are provided across the forming unit C and the perforating
- 13 6 Decenber 2006 wunit D and these chucks are noved toget her _
Fntermttent construction, it becones possible to

. ly... Wth this

" si-gni ficantl ;}i/%%@éldt ﬁ@%ﬁo@%ﬂ%ﬁeﬁrﬁaﬁp@ﬁed dpgather dnteymittantipe Wetidithis anount
of the tape. . time, it .hQecomes .possible to render the tension

‘]'Eo_ be aggloi eﬁ%‘ﬁfﬁ%{f‘jaqggeg f:f% ?FESﬂgejﬂ&lj}’rlﬁ . Yf?#‘l%éh@é’oéﬁlblﬁnr%ernal
force. a IgeSt ; AL na on. .
contraction in theat% apglﬁgtr]?\gl hiegh diﬁfrpeoﬁ%torfgfw %é%%:l si%ﬁ'ﬁ%?ra\ﬁ%e@%@%i %ved

stably and oweromes petsibldei tender théeenmva b de 4 Oshel@peanbamdapted
for pinching the tape _fromthe above and the under thereof. However,

driving ®f tedaereRt inflvence opan ¢ztarnal forediotAs 4 resudtydhereawill ddoar mader or

can be done qnl vy fromeither the above. or the under. For better hol ding of
‘the tape and? Wﬁ@&ﬁx@ﬁ’ﬁmnd%ﬁﬁ’égﬁ@l?lhént tape apd Right dimansianadt t he

P¥iction coelt Tanon P42 b AcRRREd sl oh8 R I Bl BRI 0r of 'the (vention

enpl oys the pinchi Iﬂla)movhﬁlecblﬁi&brﬂl,Uﬁp@ncb&ﬁﬂ§ptéél?fokﬁ)iﬂaﬁn§%ﬁsst§ y to

adopt such a reciprocal construction as a pin-feeding type construction

for feeding e thepaboeye and tee under ﬂlqnécrf. i%we&ef’mﬂmmﬁa’\?ﬁf’kibﬁht ape,
whi ch nst ryctid on provyi des, a . rect ular_noving path wt ich the
(ertic D pos?fj’le dgne ghomy \réfeﬂh@?ﬁa%‘?féfe thesmler o oai heodanie andy fm; wither t he
forward nove t rtj amrd .20 .th ckward nmovement pat ortion. In
the case of g%hb%n%g%d%g&"cgﬁgﬁgﬁa?‘8@“%%@#8%9&% ‘Eﬂ'f{' Pﬂtp@ﬁ’él Awar d
path portiondamagenethé kip&at iPpreferrb® tRht AR hdrtRRs T Bhé cﬁ&&spﬂonco!tée drawn

out of the feeding hole. :
into ¢ontact with the tape have high friction coefficient and low hardness.

| As the construction of the invention employs the pinching or
715 clamping type chucks, it is notnecessaxyto adoptsuch a remprocal
construction as a pin-feeding type constructién for feeding the tape by
inserting a pin into a feediﬁg hole of the tape, which construction provides a
rectangular moving path with which the vertical position of the movable
chucks or the like differ between the forward movement path portion and

— 20 the backward movement path portion. In the case of such pin-feeding

- construction, the position m the backward path portion is generally setas a
lower position since the pin is drawn out of the feeding hole. |

For effecting the intermittent feeding, the connecting plate 27 is

connected to the above-described feeding air eylinder 21 'an_d disposed to

25 extend through the forming unit C and the perforating unit D. | With this,

' it is possible to ensure a sufficient distance between the movable chucks 10
disposed respectively on the forward (downstream) and rear (upstream)
sides of the forming unit. Further, in order to enhance its rigidity, the
connecting plate 27 preferably includes a plurality of linear guides. With

30  this, it becomes possible to obtain an even more stable reciprocal




For effecting the intermttent feeding, the connecting pkie8erdterk80s

. connected to the above-described feeding air cylinder 21 and disposed to

- 25 extend through the formng unit C and the perforating unit- D. Wth this,
it is possible to ensure a sufficient distance between the novabl e chucks
10 disposed respectively on the forward (downstrean) and rear (upstrean)
sides of the forming unit. Further, in order to enhance its rigidity, the
connecti ng plaée 27 preferably includes a plurality of l|inear guides. Wth.
30 this, it gt hossibl e to obtain an even nore stabl e reciprocal 14 6

Decenber 2006 nove t i gne, | gt ' .ne feedi cyl i.nder is
not particularly | %Et%lgﬁpﬁ) %%;usgge%e%e }F%e\%nné &gﬁngﬁbggegng%qﬁcgaﬁy
hi gh- speed ofdamiteddn il preant igebntionde Hdvrser2iff a Sk FeddCoptiatioAsist he
operating fluid. 5 Referring to adjustnent of ‘the stroke anount, as shown
in Fig. 1, &eqwiredppdesiretl,aitishoiuld he used abtlee oparating finiere i s provided a
1.0i ng the feeding stroke and at the rear end

stroke stopper 28 for determ t he
of the cs"t%ucks, theﬁﬁer’gngﬁa\?ﬂaésam&n&pgt%ﬁtap sty apshown bt Bigidl,y, the
stroke stopp f ' nt, of,the feedi,ng apount.in the unit
of micron. 1%% Igégtf%lgvlraljra\i@?‘diog @g‘? @?"%51[8@?‘?%% tpﬁ’éetlstpﬁ‘éwg?‘?ﬁlgg%g?éfﬂ?@erZB and
t he stationamlg fostdu@ehi ¢RE Fed®Bn | | r
absorbing shock. Fig. 1 referred togigﬁyogﬁ?q}dgﬁ?ﬁeg%?ﬁgﬁg%&:??ﬁ% gﬁﬁ% ows a
condi tion whkeretis@rovddd ngstationaryl stoysier 281 Prefatabily,thekigke stoppeed8is its

retracted positi oHpand the connecting plate 27 is at its rearnost
posi tion. FuPllA®E fipg adjustment; pfythe feedimgr emeand il dbe (wuibmeft mierop. novabl e -

Govan! o nocke 9B s 80 bRt el e Seble A b A E ooy~
condi tion, { bRppit pO@ath BE btivbod ith 4 ShABK Shedlhahr HRYEHERR shofl) L NE Ot her

hand, Fig. 2 shows a condition one-stroke advanc
Fig. 1 referred to in the foregoing description shows a condition

when the feeding air cylinder 21 is at its origin, which is its retracted
~__position and the connecting plate 27 is at its rearmost position. Further, in
TUTIB T this figure, "thé”for\:#ard 'sid'é (downstream) ‘movable chuck 10is p'l'ace'd” 111 R
contact with the stationary stopper 29 and the two movable chucks 10 hold
the tape T (6, 8) therebetween. From this condition, the cylinder eﬁ"ects.its
forward stroké movement. '
On the other hand, Fig. 2 shows a condition one-stroke advanced
20 from the condition of Fig. 1. In this condition of Fig. 2, the forward
movable chuck 10 is in bontact with the stroke stopper 28. In this
illustrated condition, the holding of the tape by the movable chucks 10 has
been released and the stationary chuck 11 is in operation instead. From
this condition, the cylinder effects its reverse stroke movement, |
25 |
" [forming unit C]
The forming unit C is basically same as the conventional forming

unit., This unit C, however, employs the cylinder as its drive source for

30 . effecting the heating and clamping operations. That is, the unit includes a

15




- 20, fromthe condition of Fi g. 1. In this condition. of Fi gpedembdi@odeor ward
. movabl e chuck .10 is in contact with the stroke stopper 28. In this
‘illustrated condition, the holding of the tape by the novabl e chucks 10 has .
~-been rel eased and.the stationary chuck 11 is in operation instead. From
~this condition, the cylinder effects its reverse stroke novenent. 25
[forming unit C] The formng unit Cis basically sane as the conventi onal
“formng unity This uni however, .enpl.oys_the cylinder as its drive
source for 3‘&?%%9( rﬁ?eaﬂéﬁ'ﬁ‘ﬁ}? “&Hdpléf%%i%&‘eéw@pgdrh@retvmd s, the
unit i ncl udes)gmpin §i ting . cyli r .13 .and i ng
plate 14 cor'r-espgg‘%_%éq?ﬁgggelf%oé%‘gﬁgeagﬁgr%g%ﬁg%g‘%ggf:@ﬁ%glgghfri% ed in a
| oner base offoamfroy, §b tgatrthligleylmdep 30 difetil d\dampendddpinitdb 'mﬂ% 30
- effects a clanping/form ng op%%lation on the tapeé./ 5 P_r%f%?%oy, t g
cl anpi ng/ f or.r#@Re cylinder 30 all ows stroke adjustment for adjusting its
clanping/form ng fogce. erforatjng unit D] 10 This perforating unit D too
enpl oysgé he cyli ndgﬁ’r‘%‘%"ai[bgé Jﬁ?vi" riggfprraingascyiindon, 3@ hallawst strakacl udes

a perforatin ' ' eyl L.Sposed an er portion of the unit D
In-operation%dﬁka Cyk?%%%#“9%%§§§é@“@?%ﬁﬁ%ﬁﬁ%ﬁ%f ol d 16 for forming the
feeding hole 4 and the pocket hole 5 in the tape. 15 As descri bed above,
by providing all of the driving sources for the tape paying-out unit A
form ng unit [Eermektimeninit Bli ng unit C as the cylinders, it is possible to
elimnate the large notors and the cam mechani sns which were required in.
t he conventional apparatus. 20 Consequently, the entire forning apparatus
can be fprmed '

This perforating unit D too employs the cylinder as its drlvmg
source. As shown, the unit D includeé é pefforaﬁng air cylinder 31
disposed at an upper portion of the unit D. In operation, the cylinder
presses a perforating mold 16 for forming the feeding hole 4 and the pocket

... . hole5inthetape. -

As described above; by providing all of the driving sources for the
tape paying-out unit A, forming unit B and perforating unit C as the
cylinders, ‘it is possible to eliminate the large ﬁotors and the cam
‘ mechanisms which were required in the conventional apparatus,

20 Consequently, the .e.ntire formj__ng apparatus can be formed

compact. - Also, soiling of the tape by powder dust such as carbon dust
generated from the motors or oil mist gez:ierated from lubricant used for the

cams can be avoided.

25 [slitting unit EJ
| ~ The slitting unit E employed by the present invention too includes
a slitting blade 18 and a feeding roll 17 like the convention. I—Iowevef, the

| fotational drive for this unit is provided from the feeding air cylinder .21
30 which is used in the tape feeding unit B. |

16




corrp_éct. Al so, soiling of the tape by powder dust such ag rfeashsn o60sst
. generated fromthe notors or oil m st generated fromlubricant used for the

cams can be avoided:. 25 [slitting unit. E] The.slitting unit E enployed by
- the present invention too includes a slitting blade 18 and a feeding roll
17 l'i ke the convention.. However, the rotational drive for this unit is
provided fromthe feeding air cylinder 21 30 which is used in the tape
feeding unit B. 16 fically, the connecting plate 27

-8_Degenper, 2006 Speci | (

is coupled with a rga?ﬂﬁ@ﬁf%é%ea?mmg EMYs Zfeigrcoypledswithiparackygeasiddy
rotation of t i];ﬂ]'ﬁ %r ' ey bl ade .18 .and the feedi ng roll
17 are rotat aégﬁyg ri vgn or32;’|?ﬁ°tt?’|g§é’yz‘!r‘g‘ﬁé6{’%t’ﬁa %ﬁhetlﬂgl% ﬁ?q{vézet%@nd of
~ the tape. Adwiitting®dhited Y8 addThe f4aln® ro@tTtdrerofdtdb NS vk YorgitBhg\irded in

either the slitting bl ade 18 or the.éf eedi ng r,gll 1§I,h sg agor%glt{g%gvognt back -
‘lash. [tape teukiing-ofp theiwidthwise aid of tthpetapaki Adventagebtsly, hosnewayoys a
cyl i nder, as it%}tdri vjn source. Specifically, a take-up main shaft 9a of

the take® up rekation & MY b, peovigedyin githerdhe slifsinggblade 98 osdhehat the
tape T (8) n ti )f the take-up air.cylinder 22.
The take-'upﬁ?ééee‘ﬁﬂ%%@%g?usg’gassfg)i)rgﬁeé%%f\?ﬁ? tion dutch c. The operation of

the air cylinder 22 can be 15 effected by a take-up dancer-roller 19. The
t ake-up operation of the tape is started when the roller 19 i's |ocated at

t he .1 ower - endtapesakingrupndittTle operation is stopped when the roller 19 is
| ocated at the upper-end position. [controller 35 200 C Wth the carrier

tape form ng apparatus of the invention, the paying-out, feeding and
t aki ng- oper ati ong .of th ape T , =8) are effected
‘ C 9P Oper "Phis tape E%ajﬂnpg-up Llﬂl?t F t)oo employs a cy?inder as its driving

'source. Specifically, a take-up main shaft 9a of 'i:he take-up reel 9 mounts

a pinion gear 9b and a rack gear 9c, so that the tape T (8) may be taken up
b){ an action of the take-up air cylinder 22. The take-up reel 9 includes a
- one-way rotation clutch ¢. The operation of the‘_air,_ cylinder 22 can be
15 effected by a takoup dancer roller 19. The take-up operation of the taps
is started when the roller 19 is located at the lower-end position and the

operation is stopped when the roller 19 is located at the upper-end position.

| [controller 35]
20 '

0

With the carrier tape forming apparatus of the invention, the
paying-out, feeding and taking-up operations of the tape T (6, 8) are effected
by the feeding air cylinder 21 and the take-up air cylinder 22 and also upon
completion _of the intermittent feeding, the heating cylinder 13, the

25 clamping air cylinder 30 and the perforating cylinder 31 are activated. For
realizing these operations, the controller 35 is provided for setting
oﬁerational timings of the respective cylinders relative to each other. And,
when the infermittent feeding operation is stopped or suspended, the
heating operation, the clamping operation and the perforating operation are

30 carried out at the predetermined respective positions of the apparatus.
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by, the feeding air cylinder 21 and the take-up air cylingejec@rbcaBghedl SO

- upon conpletion of the intermttent feeding, the heating cylinder 13, the

- 25 clanping air cylinder 30 and the perforating cylinder 31 are activated. -
_For realizing these operations, the controller 35 is provided for setting
operational timngs of the respective cylinders relative to each other.
“-And, ‘when.the intermttent feeding operation is stopped or suspended, the
~ heating operati on, ‘&he cl agpi ng operation and the perforating operation are
30 carried out at t E%r@'ﬁ@%@%ﬂ?@d%@}ﬂecﬁhﬁl@%ﬂpwoﬁﬁﬁdﬁe& ifeorapitar at us.
17 6 Decenber, 2 2a..nred rmqned timng, the pe, T ig swtched from

its conditi Oﬁ{’%&%%’&i ﬁfghﬁg%j%ﬁgi ?‘13(21“'1&%\}281’ I_Ehwgs_lgg i% tpoa%q.' her

.-condition of i : - &E@H 131, v, chucks
10, 10 now uﬁ%ﬁﬁ?ﬂ?wz@%%ﬂayﬁgtﬁtt er edf gl?% I}éﬁgﬁ%atbga?%e&gec facted

5 position they 20Mmdey uader the bice tgndititenthidresf atehestaitedost. iditraddted AS

- described above, according to this enbodinent, the construction can -
el i ninate noPesitiondhardof byie retracting mayemend of e airicplinder, 21 he appar at us

' be f d t., And, , th I [ t lized i
Che manut actur | ng. &8 desciiged Bha, petT g odh G SRy AP eRETHERER 1 O
making a carpl lih@R I [ ve ' rrier tape

form gg. appgérrg%us o%eﬁgmrﬁggia%\%ﬁt%ﬁnégr&%? ‘eC I%%&%ﬂlﬂ&gﬁ?éggﬁ%m _ P

operation t hesreds.fofed ebepaal, € Aralde the crankatiRAghaht @peredlidéd el 14 nm
and thickness of 0.3 mm And, pockets having dinensions of.. 6 (vertical) x

6.5 (| at er al theanansfyofexpy sitere formed with a pitch of 8 nmtherebet ween.
8 of su.iéh pockets were forned in a one shot (one stroke) feeding | ength of
64 mm “Further, feeding holes 20 having a dianeter of 1.55nm were fornmed a

the perforat'kﬁgaﬁ%ﬁé qith 16 of :

An elongate polystyrene tape for making a carrier tape was
charged into the above-described carrier tape forming. apparatus of the
15 invention for effecting an embossing operation thereon. The elongate tape
to be worked had a tape width of 14 mm and thickness cﬁ' 0.3 mm. And,
pockets having dimensions of: 6 (vertical) x 6.5 (lateral) x 1.5 (deep) were
formed with a pitch of 8 mm therebetween. 8 of such pockets were formed
in a one shot (one stroke) feeding length of 64 mm. Further, feeding holes
(\7 20. having a diameter of 1_._55mm were formed at the perforating unit with 16 of
them being formed in the one shot length. Further, pocket holes having a
diameter of 1.5 mm were formed, with 8 of them being formed in the one
shot leﬁgthy.
The tape was slit-cut to obtain a final tape width of 12 mm The -
25 forming operation was conducted at 200°C and the process was conducted
at a working rate of 60 shots/min. |
The dimensions of the resultant embossed carrier tape taken up
about the take-up reel were determined. It was found all of the
* dimensions were within the standards. And, there was no problem in its

30 appearance either. Hence, the embossed carrier tape obtained in the
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t hem being formed in the one shot |ength. Further, pocketdaghse.Ban N9 a
- dianeter of 1.5 mmwere fornmed, with 8 of thembeing forned in the one .

. shot lengthy. The tape was slit-cut to obtain a final tape width of 12 nmm

The 25 formng operation was conducted at 200C and the -process was.
conducted ‘at a working rate of 60 shots/mn. The dinensions of the
resul tant enbossed carrier tape taken up about the take-up reel were

det er m ned. Iéxp@_ﬁnélgmlqgs #undPhs &&f‘d aghﬁ@@ﬁbggb%d%?ﬂ‘i@n@g&%ﬁ@ ndar ds.

And, there was no problemin 1ts 30 appearance ei ossed
carrier tape omvehtienhlicartibetaplénbodsdbantiny api@btisexper i ment was found as
‘good as the enbossed carrier tape forned by the conventional carrier tap
~enboss forning appaFsriher, the ebsence tofgnefose hee maderthe faniiag apseatine

savi ng, Jeaving additional free space

form ng appar S . caonpact_and spaces- € . )
inthe 5 rran‘%%'gp&c&r ia%)l | TRACCSAXIDG, | feaviag wiaddiional o fraeorsnaicet Ha athsar at us
(the depgh dig8atk@R | . e _addi tioenal space all .
- setting of thr eeﬁf r oi i sg g*lg§P%%eglgl{t§esglgg%t’g§§‘ﬂo$%@P&’a?%‘?ﬁt(ﬂ“%ggﬁgo0m' on
‘the reel shafdirettioniin Figent rasl 2}, 0 THaeaGRAYEM! dyaa! tLHGE i.ch
barely all owed_one roll of 1000 in |length el or%a@tt ﬁ%g.ge@%(a?ésu t, the
" product i on eftpllg pEelopgatedapes ¢arhriaving affenigthef 2080mae thaeeahararasnof - t he
i nvention does_pot, use, an C ,. the apparatus_coul d enploy a
| ar ger - di anet@F P@fe?o g@e F%é"%"ggga]?@ﬂﬁ#mqt@@twh&hebambd aﬂovse%meimllﬁifg. 1is
| arger in di reel_sho in FEi g, 5. xt., other enbodi ments
of the i nven?i@ggg% #epgg%%g)gl (a:nr?el Eaé)de \‘Q{I%i r@i‘ﬂlt’l the; H@IHGPSP%(?% CRGHIEE rent |
ERL LhA@ur pomprefeds CRukfithr! HRiod BILBRarATR Y the IiEnEbh Y RPRESLFS N
he stationary stopper 29 are provid
cams, the apparatus could employ a larger-diameter reel as the reel 7. In
fact, the reel 7 shown in Fig.1 is larger in diameter than the reel shown in
Fig. 5. '
R - Next, other embodiments of the invention will be described.
(1) In the foregoing embodiment, for the purpose of setting the feeding
amount, the stroke stopper 28 and the stationary stopper 29 are provided
as two separate components. Instead, these stoppers may be integrated

into one component. And, this integrated component can be adapted to be

20 interchangeable to cope with possible variation of the tape material, the

shape of the housing pockets etec.
The various kinds of resin for forming the carrier tape have
| ~ different contraction coefficients. Herice, the feeding amounts there_of need
to be different also, depending on the kind of the resin material for a same
25 ° shape of tape or on the particular shape of the tape to be formed. Further,
in order to cope with the multiple-iterm production, easy adjustment of the
inter-pocket distance should be made possible.
Hence, in order to cope with these needs speedily, a further
.embo.diment of the invention employs such an interchangeéble stopper 36, |

30  which is interchangeably mounted to the apparatlis body or the stationary
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as.two separate conponents. Instead, these stoppers may bBgdahsgbddesed 1nto
«-one conponent.  And, this integrated conponent can be adapted to be r 20 - -
i nterchangeabl e to.cope wi th possible variati.on of the tape material, the
“shape of the housing pockets etc. The various kinds of resin for form ng
the carrier tape have different contraction coefficients. Hence, the

- feeding anounts thereof need to be different also, depending on the kind

of the resin @ﬁlﬁj’ﬂeﬁttﬁé}@oﬁ sanme 25 shape of tape or on the particular
shape of the tape to be forned. Further, in order to cope with the

. nul tiple-item produbldremartieslarbyjas shewmt iroFig. he thié"ét%?ﬁ&o%%clghéé nee
- shoul d be nade possi ble. Hence, in order to cope with ese needs speedily,

a further erfgBHRIARASt ofpPasHion ndetermimingnparfions Bfa afori ricterhiangeakl e

st opper- 36, * 30 jch.is Lnter ngeabl unted to_the apparatus body or

the stati onarfgyrw%@néosb&oéh%% 0-5388%39_ %EBH&‘& Beaveble b feedingcadrar | y,

as sho in K hS | nel.ydes. a. forwardnost posit.ion

det er my\{l!?'ng pdgg?id%’n 2%235%1:%%1 - ge§ eﬁéﬁ% E’g tggef?"o‘}i% Hﬂﬁ{:? WEBHO%POPM |

nmovabl e chucldetermviaiig pbitidrh 86b sl ideterilihing: §WehARGE: ﬁasiﬁf?ﬁaotf%gggt% nstream
T Or

of the formng_ unit, a rearnost positi-on eterm ning portion

det er mi ni ng &iding meeanspositeil apstrieathef thafermbig) whibCartafsedife ahRfknyPSt r eam
of the formng.unit, and a feetdi ng,.ampunt  adj usting portion 36¢c for

adj usting t h&EbRe, goras 3¢ ‘i’?\@%."lﬂfyl%.tb@ feedingi amgounie <Fhem, dy €y, s |
f eedi ng anou | [ riion 36¢c, a desired, 10 feeding anmount can be
obt ai ned easi I 7 gﬁtehsg% %grtié*se egéﬂg, agoupﬁeadiq%pmn §g‘éh%é]f@51§9@or bi ng -
éé\lﬁper-lmr SM@Q&%@%%B@%&@M@M&W be used. O, a cylinder having
iccel eration and decel eration functions”"may be used. 15 (2) In the :

- foregoi ng enbodi nefurthére ptefevably, hbtleestroke pad] 2Ghosk ab8ftbing damper
or shock absorbing material should be used. Or, a cylinder having

acceleration and deceleration functions may be used.

S 15 (2)  Incthe foregoing embodiment, 'thé"“‘ﬂi"iﬁiig'fdi‘&e':'fdi* paying out the 77
tape T (6) from the pay-out reel 7 is obtained or taken off from the force of
the feeding operation by the tape feeding unit B. Instead, a small motor

may be used for this purpose, just like the conventional construction.

20 (8) In the foregoing embodiment, the driving force for driving the feed
‘roll 17 and the slitting blade 18 at the slitting unit is obtained from the tape
feeding unit B. Instead, a small motor may be used for this purbose, just

~ like the conventional construction.
25 Industrial Applicability
The carrier tape emboss‘forming apparatus of the invention is
compact and space-saving, so that the production line density can be

increased and the carrier tape emboss forming process majr be carried out

30 with higher production efficiency.
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tape T (6) fromthe pay-out reel 7 is obtained or taken @fdecthiymobdee force
- of the feeding operation by the tape feeding unit B. Instead, a snall
motor may be used for this purpose_ just like the. convent i onal
construction. 20 (3) In the foregoing enbodi nent, the driving force for
driving the feed roll 17 and the slitting blade 18 at the slitting unit is
obtained from the tape feeding unit B. Instead, a snmall notor may be used
for this purpose, just -like the conveﬂi i.onal construction. 25 Industrial
Applicability The carrier tape enboss Sng appar at us of the invention is
conpact and space-saving, so that the production line density can be '
i ncreased and the carrier tape enboss form ng process nmay be carried out
30 with highek prodAcearvieretiabi formbyg apPafaths COmMsind A6tare ﬁ%j?ﬁlgjoutA
carrier tape fQq g ng appar at us conBrl sing a tape payi ng-out ni et
payi ng out a W % T{RAYERE (B RéﬁPeﬁo aﬂ@rkeé,ohb@aﬁeedmmtﬁﬁdbwntg@e

ing on the tape, a perforating

t £ f
uﬁ:o? fgr"it 82?“#% At né”[’“&%é |“§’étsf E?g@ag %ﬁﬁﬁlag ioR thedapefeperforating unit
- tapet aki ng- Uﬁoﬂﬁéﬁoraf:ﬂr attelgéélgi 48 %%ofléﬂ{i?ﬁ] %tpg g%@'%gég ué,.ﬂﬁ/mﬁ%e' n the

“apparatus conpri ses, ubl e-act i ng grivi ng uh

sources at Iémsmlmuguptﬂeﬁhﬁhbdmﬁpéﬁﬁﬂéﬂg,ﬂmt the forming unit and the
‘tape taking-up unit, said_ each driving unit being fluid-operated and

novabl e al ong a st r‘&h@ﬂfﬂn the apparatus @ngmidespl | er for independently

controlling drivi n% tbfeg ‘3’“% f sai d _doubl e-acting driving units for said

forming unit and sar’y g & W@gdﬂnt%rqqu andeigingaionrdiesmtueast for .

G Vi malst opeh oG el ARHAME: ARHARG i o labe LRSS Sk U
each driving unit being fluid-operated and movable along a stra1ght path;

‘and

a controller for independently controlling dnwng/stoppmg of said
| N double-actlng driving units for said forming unit and said tape takmg—up _
S TB UL N association with dnwng/stoppmg of sazd ‘double- actmg dnvmg unit
' for said feeding unit.

2. The apparatus according to claim 1, wherein the paying-out
operation by the tape paying-out unit is effected by the double-acting
20 driving unit provided for the tape feeding unit for feeding the tape feeding

operation.

3. The appafatus according to claim 2, wherein the tape paying-out

unit includes a pay-out reel winding the tape to be worked thereabout, a

25 dancer roller for adjusting the paying-out operation and a brake belt for
braking a reel shaft of the pay-out reel; and

| | - a braking amount of the brake belt is ‘adjusted for adjusting an

"émount of the tape to be paid out from the tape paying-out unit, in

accordance with a movement of the dancer roller associated with the

30 -feedmg operation of the tape feeding unit.
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2., The apparatus according to claim1, wherein the payi nGuinbQR8hat i on by
+ the tape paying-out unit is effected by the double-acting 20 driving unit
provided for the tape feeding unit for feeding the tape feeding - operation.
3. The apparatus according to claim?2, wherein the tape paying-out unit
includes a pay-out reel winding the tape to be worked thereabout, a 25

- dancer roller for adjusting the paying-out operation and a brake belt for
braking a reel sshaft of the pay-out reel; and a braking anount of the brake
belt is adjusted for adjusting an anount of the tape to be paid out from

the tape payi ngt out THal dnpdrd: 1N enent. of the ncer ,
rol l er associated with t%pe#a%éggggﬁgcﬁp%i% efﬁgrquﬁgsfaeé]g&% unit.

21 6 Decenberurid@ir slittingloe catties off uSvidCk-wish SH bothe!tahd ahg f urt her
conprises a slitting _unit for slitting or cutting off 'a W dth-wi se end of

the tape; and a sli ftslifgngbdatde amnd a feediigngllen previdet 1y ki@ dlitting @itk

slittingzunit 5 are, yotatably drivepn by said double-acting driving unit

pr ovi de_d5 f or qrﬁé‘ofagﬁ]gfy 4‘%‘@% sajflidou. E?raqtﬁ'@ﬁlh‘gngh@ltmdéfoifﬂee tapear at us
accordi ng to gaYin 3 E{%]E% - wherein the tape feeding unit includes
a tape hol ding WEE@%SS% e g%iégﬁd forth in 10 unison by the

doubl e-acting driving unit for the tape feeding unit and a stopper for.
restricting a position of the tape holding nmeans thereby to adjust the

- feeding amourl of t'hbe apparatés addoedingriaraalyumeat ebims 194, Whéred Adtapaher ei n
t he stopper incl.udes ., 15 a forwardnpst position determ ning portion, a
rearnost positTHRE Wt drfludef @ fane bekling dnearise sutivableabadkn anddforth iing
ortiomqnthe ' .t he tape bei dj ustabl e by the feeding

Erount j uet et B b Ble Slind e waR BY (6 tabo Kedingunit and s

stopper for restricting a position of the tape holding means thereby to

adjust the feeding amount of the tape.

6. The apparatus according to claim 5, .Wher-ein the stopper includes

157 A forwardmost  position determining portion, a rearmost p031t10n o
determining portion and a feeding amount adjusting portion, the feeding
amount of the tape being adjustable by the feeding amount adjusting

portion,
-~ 20 7. The apparatus according to claim 6, wherein the tape holding
‘ ‘ means includes at least one pair of tape holders provided across the forming

- unit and the perforating unit, and a connecting member for connecting the
pair of tape holders together to be movable back and forth by the

- double-acting driving unit. |

25

: 8 A method of forming a carrier tape comprising the steps of: paying
out a tape to be worked from a tape paying-out unit; fixing the tape in
position at a forming unit and then embossing the tape at the forming unit;
and releasing the worked tape; and taking up the worked tape at a tape

30 taking-up unit; - |
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20, 7. The appar'at us according to claim6, wherein the tapmhdaehbirees means
+ includes at. | east one pair of -tape holders provided across the formng '

~lunit and the perforating unit, and a connecting nenber for connecti ng the

pair of tape holders together to be novable back and forth by the
doubl e-acting driving unit. 25 8. A nethod of formng a carrier tape
~conprising the steps of. paying out a tape to be worked froma tape

| payi ng-out unit; fixi,ng thg tape | osition_at_a forming. unit and t hen )

: ‘te'rrtiz_os'si ng Eﬂe t ape 3‘#19?%‘ ﬁ??r ?F;)R?gm[h?\‘i’lﬁ;byit_ﬁp h@ldé%lmgﬁl t Isggl‘qmieldefs' I alcnlgaqge_;zoggd

aking up I : I | : ing-u it cenbe

wherein .t he SS 332 f?s Hﬁ%ﬁ/%@p@%&%ﬁ%&t %ﬁgﬂg aﬁﬂb#&'@@dtlﬁcmslss‘&%e or m ng

unit, said tapgetierdimnarkasns d@ﬁbi&%éﬂiﬂ@dﬁ{?ﬁgﬁﬁﬁ@vﬂﬁcﬁvﬁﬁ&%@ 180,
ui d- e, S0

| inearly by a double-acting driving unit which is oper 5

pay out the tafpto pepmuthihet tape frami tie dape paiingsndd fgietartd) Geddagife tpe
intermtientl, ! ang tﬁe_t-a e is forned and worked at the formng unit under
a suspended iCOHYndRdef f ecting .t he feeding operation. 9. The nethod

according to claim Ln.in the step.of. fixing.the 10 tape.in

posi ti Ion,g this plosi ﬁ}eo\lﬁi@f% E:Sn@@ﬁgrﬁ? oWgﬂ%edef#X gg’rmlflﬁ We\gﬂﬂ%a amount
PLh | i : p Lo o . d b

of the tape mﬁ&l&éﬂMQM6ﬁ%EIBg%ﬁgéeM#hﬁoRe' ng restricte y a

.stopper: 10. A carrier. tape for according to claim8 or 9.

‘as to .

15 /r. 23 ‘
9, The method according to claim 8, wherein in the step of fixing the
( 10 : tape in position, this positipn fixing operation is effected with a feeding
amount of the tape moved by the double-acting driving unit being restricted
by a stopper. ‘ '
10, A carrier tép__e_formed by the method according to claim 8 or 9. L

- 23




