. Specification "CARRI ER TAPE FORM NG APPARATUS AND METHOD' 5 Technica
Field The present invention relates to an apparatus and a net hod for
formng a carrier tape having a series of pockets for housing
sem conductors, small electronic conponents or the |ike formed by
enbossing a tape blank 10 along its length. The enbossed carrier tape 1 to
be formed, as shown in Fig. 3, includes a plurality of enmbossed portions
3, referred to as "housing pockets",SPP@ﬁﬂﬁbomﬁth a predeterm ned spaci ng
in and al ong an elongate tape (tape blank) 2. The tape 1 includes also a
nunber of feeding holes 4 and pocket 15 holes 5, etc. which are fornmed by
perforating ofARKIERTAPHFORMINGAPPARATOISANS Sisphioppe carrier tape 1
and (b) is a front view of the carrier tape 1, respectively. Background
Art 20 A nethod of form ng such enbossed carrier tape is known as a
technique refgrred tqg as intermttent flat pressure form ng nmethod (see
JapanesegPate ?d%ﬂﬁﬂﬁ@ﬁkion "Kokai " No. 2002-127242). Fig.5 schematically
shows a general construction of a carrier tape 25 form ng machine
i nplementing this intermttent flat pressure formng technique. This
machi ne i ncludes a WGy s oW N [ | -out ,reel. 7
wi ndi ng t her eabout 2&?§%§@¥m?%§%%goggk&%ﬁ ggggﬁgbgﬁgb %§%¥5%nmﬁgggﬂarout
the tape T (6forming aperfiectipetaving a Befied of wREbRG 0 B&JéiaggemfeoﬁauMEév ng
unit Cfor formpg.the tape, a perforating unit D for perforating the 1
tape, a sli tt*%@ﬂtﬁlﬁ'qtr@l? grmpenents jon¢hd diker formad ibynerobodsirez fitapd blaxdt h of
:giingagg byzﬂoﬁém%ﬁaangperatlon thereon, and a tape taking up unit F for

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 includes also a number of feeding holes 4 and pocket

15 holes 5, ete. which are formed by perforating operations In Fig.3, (a) is a
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 intermittent 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 forming unit C for forming the tape, a perforating unit D for perforating the



. up the worked tape (finished carrier tape) T (8) about a take-up reel 9.
The machi ne further includes a feeding cam4l, a 5 clanping/form ng cam
42, and a perforating vertical cam43, so that with rotations of these
cans 41, 42, 43, the tape is fed, fornmed and perforated, respectively.
Referring to the operation of the machine in greater details, the tape T
(6, 8) is held by a pair of novable chucks 10, 10 disposed apart along 10
the tape feedi'®REd PledingonnitAL foreffectiang drjermmativni of thet finaldwidyh aofcthen not or

ML, the novab ks.. kO are noved to the upper-left side in the figure

by a predeter %ng%eggy%nszltépg(?@m&m&%er%‘}n’@ﬁ‘é E? Eaé?ﬁ WP amit Ffprtaldnger

the tape T i sypitheydiked t23AHR : e _above apparatus, the

f eedi ng operat |bon of tﬁe ?%pe Té}?égc%gpéié%%g‘d[gg %ﬁmgt%p@%etqpo’f?egg‘ a feeding

dancer roller 12 assiwi atmsichinéh fulttherf eathhidesof at heecdne aah t his fgeding
is carried out. by ONVOFF control of a feeding notor M ’coupl ed

operatio

with t her';‘l‘pay- pipgfformingieany A%am awparforatingbeeticdlochnb A3, ke thae with oke
anount of the_ feedin am41l by_th vabl e chucks 10 is then heated by a
pair of 20 h@%‘?ﬁﬁﬂs 8?55%3? Wicﬁﬁpﬁéﬁettﬁ@ﬂ%ﬁ@’fﬁw(i radqepbwatedsi des
thereof in asgQgbalivqp W th a novenent of a heating cylinder 13. Then, the
tape is fed by another stroke anount to be clanped and forned by the

cl anpi ng/ f or m ng caRefrrirgots i opBraRMAOSHS RO fldcRhe3in ?re%(zﬂ@f BB{Q1sTEHe | N
the tape. 25 Wen the tape is fed for still another stroke amount, "a
perforating ¥anedl (& ®is beld her beirafimevable chidkeel(f 00 digmsed hpee dlgnfol e 4
and a pggket _;hole 5.in.association wih a novenent of the perforating
verti caﬁﬁcam the tﬁﬂ?eﬁ%e%@ﬁ%mggnun‘ﬁ%&gggﬁ?@ngi@@éig@ sotatede byoamatn t ape T
(8), now a cafgideMit i L Gt n the tream side,. b e
feeding roll 17 S%Mét?{ggartnésﬁb?% Ffrll% |%%§rﬁ§?°"|?§3?| fautq?@rﬁ?ﬁiséqﬁaﬁ’ %]Q%e i s
taken up aboufighteeb® a predetermined one stroke amount of the feeding 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 coupled with the pay-out reel 7.
The tape T which 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 183. Then, the tape is
fed by another stroke amount to be clamped and formed by the
clamping/forming cam 42, so that an emboss portion 3 is thermoformed 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 pocket
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 carrier 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



Hta‘Ke-up reel 9 in association with a novenent of a take-up dancer roller
19. In order to realize this operation, there are provided a clutch brake
notor M for rotatably driving the feeding roll 17 and the slitting bl ade
18 by predetermning timng and also a take-up notor M4 for the take-up 5
operation by the take-up reel 9. Therefore, wth the conventional tape
carrier form %ka Ear tus described above, there are provided separate
motors ML, M2, WBESHA TRel 9 ¥y assepatignywibly agnevemenddifiagiaketup damgr aoklert Bi ng- up
oper ati ons of ectivel.y. And, in Fi , the nptors are

di sposed al onéﬁ?ﬁgéﬁ%z{%ﬁzgggﬁ REEE gﬂ’ @\er‘% fEe Bp é@%‘fﬁs‘ﬁ‘é\ﬁ?ﬁiﬁa@ BHET dept h
direction of M8 Sof ket Eiﬁﬁﬁ%%é% 68 ole L84 Ry psuch
apparatus has standard t%pe wi dt hs o?d]%,g ff%l 171%,?‘8(23%%%4ﬂ3§8 ]%%bﬂm On
the ot her hangrededeamitiies stiming hask alapa wild-Hs , mobse M@%ﬁfthtehﬁaké-ﬁgm ng
apparatus per se is sht;gtiéantially the sane. In recent years, there 5 have
been ever i ncPREStog fakeugresh Hi at uri zati on of conponents, narrow ng
of the tape, and s - | ot tj,-item pr.oduction. If these demands to be
coped with by incr ggﬂ"sl%eﬁﬁﬁf' %e“g}r#hnfﬁ’@r C(B’fvegheﬂghi RgetaTieE formyigppparatus

appar at uses Wibdtribed dbo¥h tBErSHA ! I 1 ] o LIS
will result in disadvant ageoﬁs r Sgﬁﬁgﬁ@?%%%g{oﬁé%?&étmﬁﬁmaf% 20
and the wor ki the gayig-aviifeading, sGonse Guentthiingti}e dyepstititd ap Bhf Ladeency

can be deteriorated rather than i groved, due to e.g. deterioration of the
overal | work ESPEEIENy And, in Big.db, these ahobors ardelisposed alovaethd arifith m t he

appar at as act..as possible.. .Napely, a carrier tape form ng apparatus
ahioh i 20 o5 g%%%@“%%ﬁf?‘ﬁ& p%%wﬁm}ﬂﬁ&t identh dyegiaen: of s Bgwresi ency i s
strongly desired. Aqip dBbHQEdWarfieed .l tape within th
apparatus, as described a ovg, t&?gél;g)%sm q‘?b geétpge%kyfufﬁneaﬁpﬁﬁﬁﬂﬁ;h?%e
chucks act i ngstasdattbtaperwidthnef §ing, 16, 4489, 41Pend BBEnIN associ ation with
functioning of a cam _However, with such feeding nethod using chucks and
cam due to On the other hand, regardless of these tape widths, the size of the

forming apparatus per se is substantially the same. In recent years, there
15 have been ever increasing demands for miniaturization of components,
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 apparatuses 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 is
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 and/or a clearance required for



. 30'irregularity in the tape form ng tenperature and/or a cl earance required
for 3 the camnechanismfor its proper operation, the inter-distance

bet ween fornmed housing pockets, also referred to as "enbosses", tends to

be instable. Moreover, as described hereinbefore, in recent years, there

has been the need to neet the increasing demand for the small-lot 5

nultipIe-iten1ﬁroduction. However, to neet this demand, depending on the

final product $he same mashanisey for itgr praper aperationy fthe Hatéradistame dsétalesnand

the type of the tapes to be.forned are needed, And, the inter-distance
bet ween the hg(f}?i‘ ?j@%pgclﬁ?g%@qr@f%efma%@mbps%yt%@ be instable. case,

it t | ' ' t - (strpk ' 10
many ways. and i th Gary kg et hARE RS, 8 AT ehd 1BGH R

conventional bp@ar didisnediDVWY efeetdStheN GnaRBaat UWenta&P fpe thRt Qhsuiie cans
.associated therewith, it is not possible to speedily and appropriately

cope wit R sucHwHEgle-itemeproduction.yi Bowever e mbetvthid eleardrttk dlepeadingobnt he
For i g appar e SnahPoduet fuss dhleingsh agreahianpbou ierigns menels aodk
Tethod 1o, be iR EE KR taicd b8 HEMbYmed Mt Redid P, Tt St dipifees i s (o
Dot 1y i L1 am e ooidThg bocRABBHY o o Soied in Sy AR n 3t
type and tapec#seedi isgnesesssiry . to Bidjedtomit setofhet fapel fovdingi nolney (ske)ph i Shi ng

the aboye-noted objects, .the invention proposes 25 a carrier tape formng
appar at E@ havPRgY wavs and Webléie@h]aﬁgécﬂréﬁﬁsm theerdgr of migronA Withithe t ape

(tape bl an) CEEnBOR aibddeds RFBE kR, toniprisoureso IR PR tabe, o
formng unit &fahs abicetdtedTheRRAHS B9 A8t bB&iBIBRS spRedily and appropriately
cope with such requirements.
In view of the above-described state of the art, one object of the
15 present 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. A still further object is to provide a carrier tape forming
apparatus which can cope readily and speedily with any various required

20 changes in the tape material, item type and tape feeding stroke.
Disclosure of the Invention

For accomplishing the above-noted objects, the invention proposes

25 a carrier tape forming apparatus having the following characterizing
features.
1. A carrier tape forming apparatus comprising a tape paying-out

unit for paying out a tape (tape blank) to be worked, a tape feeding unit for
30 feeding the tape, a forming unit for effecting embossing on the tape, a



_4 perforating unit for perforating at least a feeding hole in the tape, and
~a tape taking-up unit for taking up the finished (enbossed) tape

t her eabout; wherein the apparatus conprises, double-acting driving units
provi ded as driving sources at least for 5 the tape feeding unit, the
formng unit and the tape taking-up unit, said each driving unit being
flui d-operated and novabl e al ong a straight path; and a controller for

i ndependent | y perfotating unij friperfogaisheppilogstof fesdise hdhi ehaedpd)hrd hVi Ng
units for said form ng unit and said tape taking up 10 unit in association
Wi th driving/ $aRSRkHRE-BP uddk for dekibEatpdide fingshied (%mig)swd)ttapé thersabalitf eedi ng
unit. Wth the aboVe-ﬁiescr#bed taﬁ carrier formng apparatus, this

appar atus enpl oys t He-d&th he appar élscﬁomr?‘ﬁffsuni ts which are fluid-operable.

15 Therefore, as th gy i %qhm 'D;Q,g[g . '

enpl oyed. For instgﬁgg,fgéée%dak%#ﬂ%t e%t/gl;)e edz%él)%{’%%gto%%sﬁnﬁgﬁﬁ% maj or
conponent  of théeappfdiigianit] biee €tningainipaoMi ﬂﬁdtafp@rtakmgsuﬁnjﬂit,cwd be
mounted with its straight driving path bei ng aligned with the feeding
direction of e#th fegsg upittheing fluid-operated andmovdide alrigr @ sappehtapath; per se
can be fornmed_cgnpact. 20 Moreover, such driving units described above
occupy much shBf I er space wthin the apparatus than the notors or the like

enpl oyed in the cony 'm'f"f’l%@P%ggfé%ﬁ?%‘gﬂgﬁg%?@ﬁ?%‘iﬁﬁ%{%ﬁa de

avail abl e can be used for storing-an Y"%he tape

or greater nudbeble-aotingafrenpivnits ol heid PRREAEUSHIB landNgaill BBe taRifgUp her
as the above construction of the invention does not require any cans, the
troubl el8f e. ghitiintassediation vgtlo driving/steppingeef sadd dopble-avting drivingairdbange

in the speci f$cati s.can he elimnated conpletely. Further, such change
in the specifESAbiteHNE P HEeded can be readily and speedily coped with by
means of tim ng adjustnent of the driving/stopping

With the above-described tape carrier forming apparatus, this
apparatus employs the double-acting driving units which are fluid-operable.
15 Therefore, as these driving units, cylinders or the like may be employed.
For instance, regarding the tape feeding unit which is the major component
of the apparatus, the cylinder provided for this unit can be mounted with its
straight driving path being aligned with the feeding direction of the tape.
With this construction, the entire apparatus per se can be formed compact.
20 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. |
25 Further, as the above construction of the invention 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
30 of the respective double-acting driving units to be made at the controller.



.30 'of the respective double-acting driving units to be made at the
controller. 5 Also, since the driving system of the apparatus does not use
any cans, the mechani cal |ooseness inevitable with the cam nechani sm can
be elimnated by the control of the operation of each doubl e-acting
driving unit enployed instead. In the above-described construction, the
following construction is preferred. 2. The payi ng-out operation by the
t ape payi ng-out uni tAlse siht¢ethedriving systemoofuihe- ayptaratnsddoesi m@ e any
provided for the tape feedi.ng.unit for feeding 10 the tape feeding
operation. W F%mfh@%afﬂs&&mw%(slwsgﬁsss meyitablegwith the sarhmechaniswagambe out
unit can be dfjiyen. | riving.unit. C t he total nunber of
the driving g{n ts rggﬁﬁﬁg(@%@% ei’%élap0 G %oé%ﬁ?ﬁeﬁig’us@dﬁgm ‘%andy’g? t he
15 feedi ng opempldyed iagwWaihe payi ng-out operation can be synchronized with
each other in a nore reliable manner. In this construction, the follow ng
construchion is preflarithedzbo¥e-deheriberp eorptmictigne the olldwing dotg@aciiomay - out
reel winding the tape 20 to be worked thereabout, a dancer roller for
adj usti ng thep‘ﬁé‘i’/‘f”ﬁ -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
adj usted for adjusting an anount of the tape to be paid out fromthe tape

payi ng-out unitz, i nTha i s acer

‘associated with the 2 eed?ﬁgo%%%?g?ibgﬁﬁggg ?%Bgi”gg@%rt g]g]gitc%geﬂ&%#étﬁ%th
use of the abtheedwthhencing Hoiving tnibgrovided fasthieliape feedday naiitfor fedit@pe
fromthi tape .payi ng out unit with applying an appropriate tension

t her eontOFur t fertape feqdag aparaiiono possible to prevent paying-out 30 of an
excessive anmount (length) of the tape once the paying-out operation is 6

With the above, the tape feeding unit and the tépe 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

15 feeding operation and the paying-out operation can be synchronized with
each other in a more reliable manner.

In this construction, the following construction is preferred.

3. The tape paying-out unit includes a pay-out reel winding the tape

20 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

25 feeding operation of the tape feeding unit.

With use of the above construction, 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

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



_conpleted. The follow ng construction is also preferred. 4. The apparatus
further conprises a slitting unit for slitting or 5 cutting off a
wi dt h-wi se end of the tape; and a rotary cutter and a feeding roller
provided in said slitting unit are rotatably driven by said doubl e-acting
driving unit provided for the tape feeding unit for feeding the tape. 10
Wth the above construction, the setting or adjustnent of the final tape
wi dt h requiregompletedr ning a carrier tape can be effected by the
doubl e-acting drivi upi.t provided for the tape feeding unit. The above
has described the d?ﬁ@?ﬁ@“@@gi@ﬁFBFmPHBI%§§8PHﬁE§Pd-Regarding t he tape
feeding by the tape feeding unit, the followng 15 construction is
preferred. 5. The tape feeding unit includes a tape hol ding neans novabl e

back and forthiin Urhe epphiathbefudhed! QuAfisddd adElittnR0ulit forf Qlﬁttir%eo}ap.e
feeding unit and a stopper for restricting a position of the tape hol di.ng
nmeans 2@ t hereling of adyidth-wisreeridefdhrdaperamdt of the tape. Wth the
st opper neans descri bed above, gr@sei sion control of the tape feeding

condition i s made p&sEIBTY: cHitensadta &ading pollemprozidadpiar said diting wmb

adj ust nent  of v t osition of the doubl e-gcting,driving 25
unit ‘i s insuf ??%ﬁ)éc%?ab?%?ﬁk’%g%ﬁgur p@%@lé it 4 PF%'&%@@F?‘H@G‘S fcg?c@,e,tap? this
stopper is adﬁ;&iﬁg@ﬁﬂtmfeb@ﬁl@-rtﬁgwabl e according to e.g. a required

particul ar work specification, the change of specification required can be

coped with interchange of this stopper. In this case, although sone

adj ust @t may be ngﬁdgd on the 30 side of the controller, the
above- déScri bed constRgdheghoge consiryciioanthe pethingl aradiustment ofshatfineh t o be

ef fected easi a Il o ghat with_ repetition ,of fest_runs, an
opt i mum oper a%%ﬁg%%%?gg%g%gr (UGG CPILIe tape can be efteied by the
double-acting 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

15 construction 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

20 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

25 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

30 side of the controller, the above-described construction of the invention



_According to experinments conducted by the present inventors, adjustment up
to the mcron order was possible by the positioning function 5 of the
stopper. As the construction of the above stopper, the foll ow ng
construction is preferred. 6. The stopper includes a forwardnost position
determning portion, 10 a rearnost position determ ning portion and a
feedi ng anmount adj usting portion, the feeding anount of the.tape being
adj ust abl e by allpwsf gudeli ongratiem ot badifestéch gagity taxah spMidily, tdoi shat with
construction, adj L{_ftrre t is readily possible by the 15 feedi na anmount
adj usti ng porf’?&f-lr‘il. PR dPEi I SH# aPHEuER operatingrenfiticnsesnchefonnd easily.
feeding of the tap | Qw struction.is preferred, 7. The tape
“hol di ng nmeans i ncl u%cg&%ﬂin% ?gs%%%nééﬁr 08?&@5?)@ tﬁ_’oltg%r%r%% BRYRAtaEY
across the foafjurement ipapdhé REcRR’ | [ ] td -nenber
for connecti ngdjt he pai rpof t ape hoI%Ig?gwdggg#%greIt)%ageeﬁon%@g&gﬁgﬂg%g‘a%and
forth bysthe abiteisboppari ng driving unit. As one pair of tape holders are
provi ded across the formng unit 25 and the perforating unit, it is
possible to hol d and¥&EropsiEuetion ofthemhoye stprmer.che fpldowingreonstreciies ar y
and suffici en#sﬁ%s%&{ | ength (corresponding to the distance between the
units) thereot. a result, the feeding operation may be effected in a
stable manner and it becones al so possible to avoid application of e.g.
excessive tension to the tape. 30 The above description has concerned the
carrier tape fdni ndi® sippperainchides|saforwgrdmosnsostisne dbte@ibhe PoreRant
inventiga. dAccordi ng to a_ further aspect of the present invention, there
e

is prov aa_c,l'éf“‘?m@ﬁ‘t P%ﬁ%‘éon ﬂi@FﬁfﬁﬂﬁQm%_Pﬁwlt engen deeding burbumbedjusting
method of forging,a th8 " Bhg ' BRGSO TP S 't Be tbgiengs ggﬁétacglé bg’a%ﬂen%eedjng

amount adjusting portion.

With this construction, adjustment is readily possible by the
15 feeding amount adjusting portion.
Regarding holding of the tape in association with feeding of the

tape, the following construction is preferred.

7. The tape holding means includes at least one pair of tape holders
20 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

25 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. excessive tension to the tape.

30 The above description has concerned the carrier tape forming



_out' a tape to be worked froma tape paying-out unit; fixing the tape in
position at a formng unit and then enbossing the tape at the formng unit;
and rel easing the worked tape; and taking up the worked tape at a tape
taki ng-up unit; 10 wherein the tape is held by tape hol di ng nmeans provided
across said formng unit; said tape holding neans as holding the tape is
moved together linearly by a double-acting driving unit which is
f1 ui d- oper abl eppatatusselntingabp ane adpeet vfifite preasent hevendide. PAYEREIYHo ANi t
and feed the ﬁﬁ?ﬁ intermttently, and 15 the tape is fornmed and worked at
the forming uHPthemaspech of dheppicaent enremtionothenst iseprovidedng dalreief dagle ng
operation. |ngim i hg abgve-descri bed nmethod, it is preferred that
t he feeding pbuéfl. 'gﬁﬁ%&“’@g‘h%’?gﬁc e&pe ans of the stopper as described 20
her ei nbefore in connection with the invention's apparatus. In this case,
the follow ng.construction will be enployed. 9. In the step of fixing the
tape in positidh, tA mephel of forming hrgrriePtipe! doatprising thestegd oM fdyife
feedi ng amount of the tape noved by the 25 double-acting driving unit
bei ng restri cPEd2pAAP] to by srarkedndrare s tapre papimgeiutbenity Sxinignthehapage of
t he cam nechapi djust nent .of mal | feeding anount (st{roke) is very
difficult si ﬁﬁ%ﬁﬁﬁ%f"%&rﬁ’ﬁﬂ%ﬂ%ﬁﬁ%}aﬁ@ﬁ{l embosging the dara rlethe foyming usHape of
“the cam enpl o . ; r n ] scri bed
construction, %gtggﬁfrégﬁi %ﬁ%@nﬁﬁgé%gggﬁjﬁ ﬁg&ggg%‘g%{gﬁltgpﬁf%v%rt%%g t he
posi tion of ttekisg-oppant; at the end of its novable range. Further, with
this construction, it is also possible to reduce the space to be occupied
by the &Piving syst &herpinnthe tane isabeldrhbpt tape helding esasinis, providdd adrenge i n

t he feeding ano which differs 5. fromone type of tape to another can be
readily copedsa\ll\#{}lﬂr.mﬂgdl,m{ h&at a%@ﬁr}ﬁlg%’gc@ﬁaﬁ Gérhddingdhentapgsis moved ger

reel for setiyopetiRr HrRAHS 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
15 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
20 hereinbefore in connection with the invention’s apparatus. In this case,

the following construction will 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
25 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) is very difficult since the
amount of movement is governed solely by the shape of the cam employed.

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



_length of tape therein at one tinme. Mreover, change of the tape blank to
forma carrier tape nade of naterial having a different contraction ratio
can be effected speedily, since 10 associated change in the feedi ng anount
for that new tape can be easily made by e.g. adjustnent of a shim provided
in the stopper. Wth the above-described carrier tape form ng nmethod of the
present invention, it is possible to inprove the precision in the
i nt er - di st anc@djitwenh is headilyumiadg possiki sy farying ths besigied dfehe adogert | M
15 and to easili rranﬁf a}.céure a.bvari ety of carrier tapes nmade of different
material s and #idPf S AreoNeblginengei Jhartheyrwith thismebnstriuetiombit és lsoand

features of t l: | ] | C apparent .upon reading the foll ow ng
detail ed desc??%%lﬁ%ﬁgg?gg?ee grsrple%_ge %8‘3 ”ﬁ’é‘?‘n‘g@ F}Hg&'éﬁﬁgvﬁyﬁﬁmé‘fl : e to

t he acconpany apgastaw nﬂéal%%!éﬁgn%%ﬁ&é%'tﬁgfé’éd& anddL A %h'fi';@-r lis a
schematic construction view of a carrier tape formn apparatus &t i ng

to the pdesenfromveet fype, o2tagi tp afotleracati de¢ siadily"@pad GOREI t A, Ghet he
carrier tape formn apparatus shown in Fig. 1 when the apparatus has
finished a tapBP § 10§ dpsapumedate qndyuse 4 dargenireel Sirosattingaa toypateal

shape of an ef@ﬁ%‘iﬁ?ﬁ}:aﬁ%{tﬁ? éiggﬁgggﬁrrred by the apparatus, 30 Fig. 4 is a

Vi ew show ng an-a $on of a st opper 10 used in the
apparatus, and Fig. Moredvér, ShERERLT th t ' | g a
conventional carrier tape’for mg(%g aﬁﬁ%&%ttgéﬁﬁégg)éég%%ggﬁq%mﬁoﬁg t he
I nvention Fi gmatesiabhaving cadiffeesntt @perdctivniratio BB ME AL G Isinge ONE

10 associated change in the feeding amount for that new tape can be easily

made by e.g. adjustment of a shim provided in the stopper.

With the above-described carrier tape forming method of the
présent invention, it is possible to improve the precision in the
inter-distance between the housing pockets for an extended period of time

15 and to easily manufacture a variety of carrier tapes made of different
materials and having different dimensions.

Further and other objects and features of the invention will become
apparent upon reading the following detailed description of preferred

embodiments thereof with reference to the accompanying drawings.

20
Brief Description of the Drawings
Fig. 1 is a schematic construction view of a carrier tape forming
apparatus relating to the present invention, |
25 Fig. 2 is 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,
30 Fig. 4 is a view showing an alternative construction of a stopper

10



_preferred enbodi nent of the present invention. In this figure, conponents
"having identical functions as those of the conventional formning apparatus
10 are denoted with identical reference marks. In this tape formng
apparatus, as conponents 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
oper ati on for ubékiuthe amtaratg, khé 15 final width of the tape T take off or
obt ai n power therefﬁ§gfron1dr|ve of a tape feeding unit B. In this

particul ar enbodi me Pris #rschemgtieconstrustion eewpiemang s cemysrdienal he ai r

cylinders 21, bhed _above. However, the invention is not limted
thereto. The F%@g%?.gﬁﬁﬁgﬁngﬁg 8?¢3ﬁy ot her type 20 of doubl e-acting
driving units as long as such unit too is novable along a straight path
and is fluid operated. Like the conventional apparatus described

her ei nbebor e, BesieModp pfiEathidytig thednvextiohi on al so includes the tape paying
out unit A the tape feeding unit B, the formng unit C, the perforating
unit D, the slitting 25 unit E and the tape taking-up unit E. Next, these
respective units of he a aratus will be_.described with reference to the

drawi ngs. [tape payi O%Ri ¢ CATTieh tame faing ARpaKatus aeroFdipgctor phe
sequenti al | Jahs about a pay-out
r egl 7. Theyuﬁﬁéﬁgﬁl %gibudeseﬁﬁgﬁhgaél%ﬁt(#%gﬁu@& a%)th&gﬁ]aﬁggf 7 or T g for

adj usting t hehavipg idlexitidaltfanbigorpaasl these! of therohkentienal FeimiRehpgarabud's
descri bed hereinbefore, this gayl ng- out operation fromthe ree? 718
ef fect ed0i n agkeolenshedwihtidentiealireformes mpdksat i on at the tape feeding

In this tape 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 take off 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 can employ any other type

20 of double-acting driving units as long as such unit too is movable along a
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
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~uni't B. Also, in order to adjust this paying-out operation of the tape from
the reel 7, a braking force to be applied to a reel shaft 7a of the pay-out
reel 7 is adjusted in association with a variable vertical position of the
pay-out 10 dancer roller 12. Mre particularly, as showmn in Fig. 1, a
brake belt 23 having one end 23a thereof fixed to a body (not shown) of
the apparatus is adapted to cone into contact with an outer peripheral
portion of the reel BHafunia is ofeealdefer sequbr2RMlyofasting oielthe 28pé T (6)

connected to ﬁ;@da er ?rm 25 vvgi ch is 15 pivotable about a pivot 24

provi ded on t Pgi@@% Wond, ghavta ey Pakely reelfi s Thenweit & indedentheabl y
carries the pays.! r.of] Ln,associ.ati ith a vertical
posi tion of tﬂéy%%?gﬁ?pgé%gedranr%éﬁ %erer-lli%?{g’f.ﬁébu% 'e(}ﬁp'ca)]&n@mtfo g’f"ﬁ@ﬂgend of

t he brake bel bu8oistHe W regt7. Further, the dancer arm 25 includes a
pul | spring 26 provide 20 between the apparatus body and this arm and
acting a® urging nedssdescribed heheinbefors,ithis phyihBiout bpetatibnRafSthd ARl

pay- out dancerz . oegeer 12 is urged downward while the other end 23b of the
brake belt 2378 efiegied i pecardance eithithe feedingeoneration pbithe éapefesidimamg t he

braki ng force he el af.t 7a. . Ther.ef ore, under ormal .condition
when t he tape_u'{f'&(%) ‘i%ssh%l[ Oﬁdéﬁﬁfélﬁlés&% P?P@ngé’yfﬁa%%wﬂf%r@@ tape fothe t ape
feeding unit fhe Akl h9WakinkTrcB Y bR ' ANGELeefl M 25

and the spring 26 cooper at eE tg apgl ;ébgﬁgggilﬁﬁ%&fgﬁeggfﬁ%}%éﬁtIgeﬁ’gft 7a
for preventingierdgmted in pagocimtionofithhe varipble BRtEHl Hdeetiat BEthdpaplouphen

t he danigr roller 12 is nmoved upward in 12 association with the feedi ng of

the tapd0T (eYangereplerslier ation at the tape feeding unit B (this means

Payi ngcout unit A, ore PRI OF G Lo Fike ThedRekgdelt 2bBaring eheased,
whereby the r&ed 2883hbrebfiiiked 8 LMY 08t 5REBhFA @ %Q&sqgtadapted 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 a dancer arm 25 which is
15 pivotable about a pivot 24 provided on the side of the apparatus body.
- This dancer arm 25 rotatably carries the pay-out dancer roller 12. Then,
in association with a vertical position of the pay-out dancer roller 12, the
position of the other end of the brake belt 28 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-out dancer roller 12 is
urged downward while the other end 23b of the brake 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 (8) is not
subjected to the paying-out force from the tape feeding unit B, as shown,
the pay-out dancer roller 12, the dancer arm 25 and the spring 26 cooperate
to apply a braking foree 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



5 the subsequent |length of the tape T (6). Wth this construction, it is
-possible to elimnate a driving source such as a small notor which used to
be required i ndependently for the tape paying-out unit A so that the
entire apparatus can be fornmed conpact. In this construction, the tension
to be applied to the tape T (6) will vary, depending on such factors as
the 10 material formng this tape. However, it is preferred that the

tensi on be adjsssiatidnbeitheibe 4eBasaTdhb@age T (630G fResicpstismiat tBE tafe Thi s
unit B is operable for intermttently feeding a tape portion (t) paid out

from tC he é apﬁfeﬁdi}?gq'glﬁ@lﬁ(thiﬁ m_ean%pdﬂmzt@thphamng{onhbﬁtl?e tape dizsn the ;1dv0_r|_ hm ng
unit C and the .perforati ng unit D, tovar tape takipg-up upit F. e
talp_e L eedizgg_ Bﬂiﬁ*gﬂ%@e?a?ﬁﬁs%ﬁﬁfﬁg t;xegqr g WK% g‘é‘h Z@@éﬁe@dﬁir |
cyl i nder i - ve-described end,
t%e f eedi ng u%?t E&%P\aﬁg}?ﬁ@s@eﬁjﬁg&%ﬁ%ﬁég]r%é—%ﬁé?858%2‘? for&?a%’%%gg}ge

chucks 16, 10tHeexabigtent lemethdef $he tabenD (6, hewesH endi amhstidcgehi op i9f the
tape. And, these novabl e chucks 10, 10 are assenbled and interconnected

" together by apessitiede elimipatet @ dpivingssaurce sucte as iangmald mostor which naéd té he

novabl e chuc 10, .10, and the 2 onnecting plate 27 are together novable
al ong the ext BhEFPrgy B?@‘quygﬁﬁgﬁ{ghﬁﬁ%%%ﬂg'emmA:aﬁQéi,ha%ﬁ]il%ﬁnWthe

right and | ef ' ' ' | e. ' nified nowenent.is effected
by the reci pr%pcta| ﬁ%{/}é%per% r}g,?[]ggq ﬁaeﬁggété %re}(‘fffsnégjongﬁ?m@?ﬁ ﬁ?fg%nﬁlfnd@gl&?i bed
her ei nbef or e. appliddh€o ithe! Ripe TOMI WL taP, d8erfiBES drP8HcRMaMeys Ihe gl r of
novabl e 30 chucks 10, 10 are provided across the formng unit C and the
perforalfng 1daterial forumg thiss@pehuboweser ity edefengdt fiet thetiensiont leant | y.
Wth this construction, it becones possible to significantly reduce the
possi bl e rang"é\%‘“fe g¢% 8008 And RE0%-cedi ng amount of the tape. At the same
time, it becones possible to render the tension to be applied to the tape
const ant

[tape feeding unit B]

15 This unit B is operable for intermittently feeding a tape portion (t)
paid out from the tape paying-out unit A and extending straight across the
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.

20 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 connecting 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 effected by the reciprocal movement of

_ the tape feeding air cylinder 21 described hereinbefore.
In the instant construction, as described above, the pair of movable

30 chucks 10, 10 are provided across the forming unit C and the perforating
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5 @and prevent influence of an external force. As a result, there will occur
no |ongitudi nal extension or contraction in the tape and hi gh di nensi onal
preci sion can be achi eved stably and over an extended tine. The novabl e
chucks 10, 10 can be adapted for pinching the tape fromthe above and the
under thereof. However, driving of the chucks can 10 be done from both the
above and the under or can be done only fromeither the above or the under.

For better holditnh afidtthesd ehaclandre@iovgtivicastlanyintdaiBgatlko Wehtgne, it
is preferred that the portions of the chucks to come into contact with the

t ape have hi gfPosEuctiopnitdsepiiesipoatiblentd significantlpeeducesthe pessidasanget i on
f the i ti | h I pchi | [ t hucks, it i

of he"rent o0, ¥ 1he LBEDLISr oi5,clamp g ype Chucke, T 1<

type constr uchi@hé Oﬁos%ﬂa?éiwgeﬁcnﬁ‘. f1APEndYn {58 %o RhE thPd Qo g di ng

S AN
hol e of the tape, which construction provides aabbjg%}angu gr oV N at h

wi t h whi 5h t hend eréventlinflosidel dfraroéxtehml Torcabl As aChidGltSthe WAB okbdeengli f fer
bet ween the forward novenent path portion and 20 the backward novenent path

portion. |n tleagiudinadfexenrsionior- ¢andthatign tohbe rtapei an highe dimensiomal i n t he
backward path_portion i ner aj | et as a |lower_position since the pin

i s drawn-out %If%cish@‘faébﬁ‘? %%“ﬁﬁ%tﬁb%rméfw&@ﬂ@‘t?wqmrm ttent feeding,

t he connecting pl at T a - ri.bed feeding air
cylinder 21 and di sg‘gée%b?%blg%gﬁg% ggﬁigﬁ%%ﬁ)g%gﬁﬁ%&gﬁﬁpﬁggmﬁ ?ﬁttgﬂ% t he
perforating ufroin the ANdve dndi the udddrhBR®E] BIewhbeere AR & thidfchiekeiin

di stance between the novabl e chucks 10 disposed respectively on the

f or war d1@ downkg dermiroambothethe abope end4hy unsleres caf behlent enly fgmusither

Further, in order to enhance , its_rigidity, the connecting plate 27
preferably i nté]leuﬁ?é’é’eaf’r%ﬁr%qe["y Ber gﬁ“ﬁ@"aﬁ ldingiekthefapr 2o noti giving amecones

PSS, M BT BSOS R Bl TR R ol
into contact with the tape have high friction coefficient and low hardness.
As the construction of the invention employs the pinching or
15 clamping type chucks, it is not necessary to adopt such a reciprocal
construction as a pin-feeding type construction for feeding the tape by
inserting a pin into a feeding 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 in the backward path portion is generally set as 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 cylinder 21 and 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

14



limted in the present invention. However, if a high-speed operation is
required or desired, air should be used as the operating fluid. 5 Referring
to adjustnment of the stroke amount, as shown in Fig. 1, at the forward end
of the novabl e chucks, there is provided a stroke stopper 28 for

determ ning the feeding stroke and at the rear end of the chucks, there is
provided a stationary stopper 29. Preferably, the stroke stopper 28 allows
fi ne adj ust nremovemenhe feedi ng anount in the unit of mcron. 10 Further, it
is also preferred that the stroke stopper 28 and the stationary stopper 29

each be equi pped wi tieafliitbéx bgossndin the rfeedingr eylingles oot Famgiculantef er r ed
toin the for | ng.. description shows a.condition when the feeding air
cylinder 21 | ittt W iP§$ P%v%ﬁi"%tl?% i HEWPYRY, égﬁela‘gﬁﬁ? iBRTERR ihe

connect i ng p'?éq%jl%adr%e%&eﬂ}ér%E@lﬂﬂﬁ%%&ﬁ%ﬁf%@?ﬁﬁc#ﬁlggﬁlﬁjg.in 15 this

figure, the forward side (downstrea nova pl aced in

contact %ith the st&efemmgytosadinpidierdfahe stivket oty aBlshothlieksigl@, hol d
the tape T (6, 8) therebetween. Fromthis condition, the cylinder ef fects

its forward akederwerdenthef themevable cieckshtheae iFprpvidedshstmekeastoppel t i on
one-stroke ad ce 20.fromth ondition of Fig. 1. In this condition of
Fig. 2, the f%g\r’\l%getemgg%h@hﬁﬁ troke ﬁné(ﬂ‘?tfg‘é‘ir%rtq’ildt%t elreksst opper
28. In this 4§ ﬁ)tvfifb gﬁﬁ' ' di t by, .Lhe gpvabl e
chucks 10 has el&o‘ggg'nﬁre eggée) ar?g%gf@?g ?%‘na?%fééjﬁh@gﬁﬁ&?‘gkﬁ %to% ration

i nstead. Fronalléwd Sieondpisternt tdfetley IfedifEy &hbeAE Sni tige BNE Femsdrbake
nmovenment. 25 [formng unit C] The formng unit Cis basically sanme as the

convent 18nal hdt isalso. prefarsedibhat e $tooke stoppen8 aysl tHeestayibharier as
s° the unit TROPIGRLCIFES HEIRPALVLRA Hatck Sbsoha lo AGAETRG Shodte 14
correspondi ng ther efg, 3defiyred to in the foregoing description shows a condition
when i:he 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
15 . this figure, the forward side (downstream) movable chuck 10 is placed in
contact with the stationary stopper 29 and the two movable chucks 10 hold
the tape T (6, 8) therebetween. From this condition, the cylinder effects its
forward stroke 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 contact 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

fforming 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



_clanping air cylinder 30 nounted in a | ower base of a formng nold 15 for
"formng, so that this cylinder 30 effects a clanping/forning operation on
the tape. 5 Preferably, the clanping/formng cylinder 30 all ows stroke
adjustnent for adjusting its clanping/formng force. [perforating unit D
10 This perforating unit D too enploys the cylinder as its driving source.
As shown, the unit D includes a perforating air cylinder 31 disposed at an
upper porti onheétingeylinder D3 dmd apkeating platehb! eyfregbeidin® tRGSES aad a
perforating mojd 16 for formng the feeding hole 4 and the pocket hole 5
in the tape. § g eylde a’%bm@m m@gﬁ‘ﬁ@m@a@qua)formagmoldﬂrﬁgfosources

the oyl i nder SOap ?Sso%éﬁtsﬁﬁstcgﬁ?éér"#é“ﬁﬁ%ﬁ“”'ﬁ e PRI, e AFRIOB B Cam

mechani sns whigde, were required in the conventional appar at us. 20
Consequently, the entire form ng apparatus can be fornmed conpact. Al so,
soi ling &f the tape Rrgfarablyer thiistlasipihe/gandagbepliddst 3eskewd edirbkem t he
notors or oil nist generat ed from |l ubricant used for the cans can be

avoi ded. 25 [ afivstmant fonediusting iés drmuing/fproving f@cenpl oyed by the present
invention too includes a slitting blade 18 and a feeding roll 17 like the
convention. However, the rot ational drive for this unit is provided from
t he feeding a rﬁ%ﬁﬁg 30 which is used in the tape feeding unit B.
16 SpeC|f|caI onnec ing plate 27 is coupled with a rack gear 33
and a pinion gear 32, so that by using rotation of the pinion gear 32, the
intting bl ade 18 and the feeding roll 17 are rotatably driven for sllttlng
or This perforating unit D too employs the cylinder as its driving

source. As shown, the unit D includes a perforatlng 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
hole 5 in the tape.

15

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 motors and the cam
mechanisms which were required in the conventional apparatus.

20 Consequently, the entire forming apparatus can be formed
compact. Also, soiling of the tape by powder dust such as carbon dust
generated from the motors or oil mist generated 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 roil 17 like the convention. However, the

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

16



_cutting off the widthwi se end of the tape. Advantageously, a one-way 5
rotation clutch ¢ nay be provided in either the slitting blade 18 or the
feeding roll 17, so as to prevent back | ash. [tape taking-up unit F] 10
This tape taking-up unit F too enploys a cylinder as its driving source.
Specifically, a take-up main shaft 9a of the take-up reel 9 nounts a

pi ni on gear 9b and a rack gear 9c, so that the tape T (8) may be taken up
by an action of the Spekifically,ahe cophéctiiay plafe 27 hecdumiat with gehcldgbmcsaides a
one-way rotation clutch c. The operation of the air cylinder 22 can be 15
ef fected by a2R%iePifon §aReP2, ¥ that o ushgarotatien of the pinion @eanB2; ke t ape
is started wh rql ler. 19..is.|l qcate t he | r-.end positjon and the
operation is %ﬂg%%g%laa e1§ %(gt eofelngPgl@%i ﬁ %%5@8&% driygn Bbélt’ or

posi tion. [ cogitl V; € | t ' t of the
I nvention, the p%%g@uﬁ@@é&%?ﬁgaa%%ﬁ%%ﬁeg-%ﬁ%@é@%ﬂﬁg%p%%@ﬁg ape T
(6, 8) abe effosation cliicht hendeddi movided ity bithele the klistsl thiedd aBeorpheti 1
cylinder 22 apd_al so_upon conpletion of the intermttent feeding, the
heating cyl i ngedingyolli}ye sogs to praventjbagklashi i nder 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 eﬁgﬂa é_‘wqﬁg when the intermttent feeding operation is

st opped or suspen%eﬂéf,E t he ng]ﬂti ng operation, the clanping operation and
the perforating operation are 30 carried out at the predeterm ned
respectjyve positiong_of the apparatus. 17 At a predetermned timng, the

tape T 18 switched Thénfansstaldngaipt moit Bitodempjoyseh dybindehes ity dhivinghucks
10, 10 to the_furth ngdi ti of being.held by the stationary chuck 11,
and the novabﬁ°3¥%%u§9§°@6ﬂy’1%9%vlﬁm Sth‘i‘?“ g‘?“ é’gt]é%Fﬁaher‘ilR)ﬁeQI@eF@@ﬂt%r e
returned to tehﬁirﬁ@ﬂ Lagt 86 and a rack gear 9c, so that the tape T (8) may be taken up

by an action of the take-up air cylinder 22. The take-up reel 9 includes a

one-way rotation clutch c¢. The operation of the air cylinder 22 can be
15 effected by a take-up dancer roller 19. The take-up operation of the tape
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
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
operational timings of the respective cylinders relative to each other. And,
when the intermittent feeding operation is stopped or suspended, the
heating operation, the clamping operatioz; and the perforating operation are

30 carried out at the predetermined respective positions of the apparatus.
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.5 position thereof by a retracting novenent of the air cylinder 21. As
descri bed above, according to this enbodi nent, the construction can
elimnate notors as all the driving sources. As a result, the apparatus
can be forned conpact. And, also, the clean environment can realized in
the manufacturing site. 10 <Exanple 1> An el ongate pol ystyrene tape for
maki ng a carrier tape was charged into the above-described carrier tape
form ng appar at us oﬂﬁihepﬁﬁkﬁmnmmbﬂoﬁnﬁﬁg,Qhéeaqbng‘&ﬂsﬁﬁhﬁ@diﬂﬁnﬂpﬁéation
t hereon. The ehgﬂgﬂq g to be worked had a tape width of 14 nm and

t hi ckness of €P ofn Beingpbelde b ﬂu:\/mwgfa@iwhgclmswoflmt()v@et fiethpr x 6.5
Such: pocket s SERABEBLpdREheld BETRS sisioey BU 1 £oand (Remagabie dhoor 64
mm  Further, igeth %wh%&é'ﬁféﬁ@é“cﬂﬂmﬁbﬂ'ﬁ%? Rl argf eﬁu-?;[%ﬁ‘?o"ﬁ{ee% a[ﬁ,? at

t he perforatlng unit with 16 of .them being forne e one engt h.

Furt her, 5pockp¢smmh&$er‘eaﬁ/b3ngrd:rad:mgmém@ﬁt 3¢ thenair vhlRlr@1Med, With 8 of
t hem be| ng formed in the one. shot B(&ngy The tape was slit-cut to obtain
a final tape width eﬁﬁdpgcrﬁhedm}éovezgcm ¥g thisemahodiment, the construetiorat 200C

and the proc s.caonducted a rking rate of 60 shots/mn. The

di mensi ons ofé%‘\éﬁrp&%fetrﬁﬁtp %%6@&38 g ‘?urtcﬁf'pe Asaﬁ(é‘?? the, gpparaiie

take-up reel Y8l Be GSEd b act! ¢ ANES afQY

within the standa?ds. And, ?ﬁ%ﬁr e%ﬁ nsg F}?eo élrlnoeltnm %%%%Jeeg'ﬁ%encgl

ei t her. Hencethet:han&i’daﬁamglsm@.rrl er tape obtained in the 18 experinment was

found as_good as the enbossed carrier tape fornmed by the conventional
carri er19ap enboss form ng apparatus. Further, the absence of notors has

made t he for mﬁg 8Paiat us

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 of 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
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 lengthy.
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

18



. conpact and space-saving, |leaving additional free space in the 5

manuf acturing line space in the wdth direction of the apparatus (the depth
direction in Figs. 1 and 2). The additional space allowed setting of three
rolls of elongate tapes each having a |l ength of 2000mon the reel shaft 7a,
in contrast to the conventional construction which barely all owed one roll
of 1000 mlength elongate tape. As a result, the production efficiency was
10 inproved. Experteent giasdeund as gppdinatths enfbokkel earvientthpe foloesi Bptthese any
cans, the apparatus, coul d enpl oy | arger-dianeter reel as the reel 7. In
fact, the reefoR ‘FWFS@HEFDSO’F%‘?OQ@@S%PW&M-H than the reel shown

' Fig. 5. Next, ot ' t ' ti ill be d i bed. 15
(1) 1n’i e foregoi nd BREaRERPoD, ot btEn tRSCHaUR \oE: ormiba AESRERHF ng
amount, the StdrajigetSt ARPEEpdd-dithd, NGestiall UMRIYoSLIOPRES 2Bad 1,P" QYL ded

h
as two separate conponents. I nstead, thesé stoppers may be“integrated into
one conpénent manufhctuting linetsparairethecwidthritrictionnf biee apgntaess (the R p2o

i nt erchangeable to cope with possible varjation of the tape material, the
shape of the ﬁ%ﬁ%ﬁ%"ggéggetlsa%@@)- THee vdditisngl gpacesalldwed sethingoof floeeri ng

the carrier t | fferent, gontraction ¢ ficients. ce, the

f eedi ng amun?ugﬁ’tézg}loglg? en{’aaé)%s © glggv%gfarclgpgﬂ} Ofgfio&m %g}éﬁﬂ‘?q'igﬂéﬁ @ ki nd
of the resin eHtRddtab thelcofveditnad i PR Lapl g
shape of the tape to be fcgr?red. Fu&eﬁ%@?@m%vﬂ:ﬁéﬁp %9(%%2&\% e%‘?ilgo

mul ti pl e-i t eni@ibtudengih, elemsate aepeist Amnaf restilt, hRe prodedtiROekRiertySkagice
shoul dgs made possible. Hence, in order to cope with these needs speedily,

a furth enbdetovedt Hurther simedie) anpasaiisoyfdheiomention does ndtangeaty
st opper 36, kch i s interchangeabl y.nmounted to the apparatus body or
c;égxi%’q%l% r%)gﬁg%t{ustclqgr@%x%p?oy g larger-diameter reel as 813 reel 7. In

t he stationar
fact, the reel 7 shown in Fig.1 is larger in diameter than the reel shown in

Fig. 5.
Next, other embodiments of the invention will be described.
15 -

(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 ete.

The various kinds of resin for forming the carrier tape have
different contraction coefficients. Hence, the feeding amounts thereof 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-item production, easy adjustment of the
i.nter@ocket distance should be made possible.

Hence, in order to cope with these needs speedily, a further
embodiment of the invention employs such an interchangeable stopper 36,

30 which is interchangeably mounted to the apparatus body or the stationary
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. Mre particularly, as showmn in Fig. 4, this stopper 36 includes a
forwardnost position determ ning portion 36a for determning a forwardnopst
position of the novable chucks novable by the feeding air 5 cylinder 21
| ocat ed downstream of the formng unit, a rearnost position determ ning
portion 36b for determ ning a rearnost position of the tape holding neans
| ocated upstreamof the formng unit, and a feeding anount adjusting
portion 36c fempependttharpofhe feedi ng anount. Then, by e.g. varying the
size of this feeding,anount. adjusting portion 36c, a desired 10 feeding
anount can be obt ai Breeﬁgtfcyﬂ‘w’%r% own dnligad) this stonnes 36 inskedesna, a

shock absor bi pguda . C | g teri should be used. O, a
cyl i nder having a@g tergﬁngﬁﬂar@&%wgapﬁﬁhm uﬁlé?i s RTINS d? 15
(2) In the fofegeirdgosthesitibRNf tHehthotbbl Audkar BBvAIIE W%@Q‘%(.Ieai@%té]f tape

T (6) fromthe pay-out reel 7 is obtained or taken off fromt rce of
the feedPng opdmdercil incatdde doupstreamdofitheufirtiBg dnist £ adarmostnpdditiont or
may be used f&r t hi,s. pur pose, 'u\;‘t i ke the conventional construction. 20
(3) In the foftigHyyremItioRedfb lomdetermining & sparangssrpagition afthedapeed

roll 17 and t L t t slitt.ing unit .is.ofltained fromthe
tape feedi ngﬂ@r“i"lﬁltlé ﬁeaﬁ%%$égg‘%fué§f§§%|°?%? t‘fm?ﬁg%d’éﬂ F g 51‘?‘@0]:]{}{; pose,
just like thadjeefMgnidreidal 360 R hHfistifB: D fdAtS L @nt AP RHA2R Ly The
carrier tape ergb(_)ssg::%rm ng appar atﬁig og t he inven:al&(h)ﬁh}t’s mgg%bgié;t la"ghd
space- savi ng, vayingdbe tsiee of thisdbédingl ameuntiendjusyingaporbien 36t redsgidednd t he
carri erléape ]('% oss form ng process may be carried out 30 with higher
productﬁ n ef ountean b ehtamedeastyr i er tape form ng appar at us
conprising a tape payipg-out . Unkt for payi.ng out t t o, be rked, a
tape feeding unit for rg é‘dgﬁegel{aﬁ):vb', at the" @YK en&l, a%hocipgbsorbmg c\i\a%nper

or shock absorbing material should be used. Or, a cylinder having

acceleration and deceleration functions may be used.

15 (2) In the foregoing embodiment, the driving force for paying out the
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 () 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 purpose, 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 may be carried out

30 with higher production efficiency.

20



.5 tape, a formng unit for effecting enbossing on the tape, a 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 the
apparatus conprises, double-acting driving units provided as driving
sources at least for 10 the tape feeding unit, the formng unit and the
tape taking-up unit, said each driving unit being fluid-operated and
nmovabl e al ong a straight path; and a €datml|er for independently
controlling driving/stopping of said double-acting driving units for said
formng unit and said tape taking-up 15 unit in association with

drivi ng/ st oppiing of b rIng] Y 1.5.. for ,said feeding unit.
2. The appar at us ac£?gﬂr‘1%0'%%&egral m %gaﬁ#é’%{% ‘#ﬁgﬁf)%] i%gtﬁgﬁtpa)g.gg-'o i on by

the tape payingitduf paying dut £tdpeclodss Werkidde adapbfés@ss g RP felidiNg fle UNi t
provided for the tape feeding unit for feeding the tape feeding Operation.
3. The aPpar ataps, adegnitigvgnit dox efféating, embessingon kike taywe apserforgtiogtunitini t

i ncl udes a pay-out.reel w ndi the tape to be worked thereabout, a 25

dancer roll er%i"éﬁer%?ﬁ?%%g \quﬁgeaﬁqgfﬁeﬁﬁﬁgo thedane. a1l appatabingupsmit f or

braking a re ] . |_; \d a braking anount of the brake
for 3&?%1% ng tHe¥niRRYd 9&i)te there o§

belt is adjuste dj usting an™ anoun *the tape to be paid out from

t he tape payi ng-out “q{gréinﬁh@ag@m%ﬁﬁﬂ%g,h a novenent of the dancer
roller associated with the 30 feeding Operation of the tape feeding unit.

21 4. The appar at us deubleratting droviogaintislprofidedear drdvingsoaaes at $éadttfhng
unit for,.slitting or, cutting, off wi_dt h-wi se _end of the tape; and a
slitti né;obl ader€y eafeﬁg]é‘&i Wity the &rﬂwﬁﬁ%andﬁhget@ﬂeéﬁldﬂgrmumﬁ,tsa% are
rotatably driygR dvind thif enAf if%atld YhE % Wable RIoDY £ 50ale; L8, L 3P°
and
a controller for independently controlling driving/stopping of said
double-acting driving units for said forming unit and said tape taking-up
15 unit in association with driving/stopping of said double-acting driving 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 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 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

30 feeding operation of the tape feeding unit.
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_feeding unit for feeding the tape. 5. The apparatus according to any one of
clains 1-4, wherein the tape feeding unit includes a tape hol di ng neans
novabl e back and forth in 10 unison by the double-acting driving unit for
the tape feeding unit and a stopper for restricting a position of the tape
hol di ng nmeans thereby to adjust the feeding anount of the tape. 6. The
apparatus according to claim5, wherein the stopper includes 15 a
f orwar dnost position determ ning portion, a rearnost position determ ning
portion and a Eedi anount = adj usti,ngn&jorti_on the feeding anount of the
tape being adj st ablidengPRaratis agrongingnivudeimdl, furthey commrisesra shitting The
appar at us acc i . i rein. the tape.hol din ans includes at
| east one pai g{j%ff&tg%]%@“%oﬁ g?@“%%@e‘%hﬁﬁ%gggﬁ@ef@ﬁgﬁeumt and the
perforating unit, aRdslftise KIg8s | ' = nalr t ape
hol ders together to be rmgablgé b%ﬂ%%%é%%@?ﬁ@%ﬁﬁﬁham nuglﬁélri vi ng
uni t. 2558. Aareerotiaichblyf dfivembygail darbieé-ectingfavignpiit pragdédpriherapdf :
paying out a,tagpe to tt)e wor ked. from a tape payi ng-out unit; fixing the
tape in posifepaﬁlgd%m’é qrdeeding thefareand t hen embossing the tape at the
formng unit; and releasing the worked tape; and taking up the worked tape
at a tape 30 taking-up unit; 22 wherein the tape is held by tape hol di ng
means provi deg acro | (e el ala LM UTaT I ' )|, d] :
hol di ng the tape is%vaﬁw?%%e%%?ﬁ@%%ﬁsf@ ?/tta 0;|u ﬁé@glf‘%iﬁgﬂgrtl ang
unit which i sfeeflimigdunjieirehides acdapashdldingasneant mbeallanickr S5 ttheht ape
payi ng-out unit and feed the tape 5 intermttently; and the tape is forned
and wor k8d at URI§EN Ay thengokiptactingedrivng 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.

6. The apparatus according to claim 5, wherein the stopper includes

15 a forwardmost position determining portion, a rearmost position
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;

22



. suspended condition not effecting the feeding operation. 9. The nethod
“accor di ng to claim8, wherein in the step of fixing the 10 tape in
position, this position fixing operation is effected with a feeding anmount
of the tape noved by the double-acting driving unit being restricted by a
stopper. 10. A carrier tape formed by the nmethod according to claim8 or 9.
15 23

wherein the tape is held by tape holding means provided across
said forming unit; said tape holding means as holding the tape is moved
together linearly by a double-acting driving unit which is fluid-operable, so
as to pay out the taper from the tape paying-out unit and feed the tape
5 infermittently; and

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

suspended condition not effecting the feeding operation.

9. The method according to claim 8, wherein in the step of fixing the
10 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.

10. A carrier tape formed by the method according to claim 8 or 9.
15
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