APPARATUS ‘FOR AUTOVMATI CALLY TAPI NG OR HANDLI NG ELECTRONI C COVPONENTS The
present invention relates to an apparatus for automatically t api ng or
handl i ng el ectronic 5 conponents, and is suitable for automatically

tapi ng el ectroni c conponents by which elegtronic'conponentséb;$§ﬁ$gg%
froma preceding process are noved onto a base tape and fixed ere ~t'h

an adhesi ve tape. Conventipgpidamod FIFE AthfoMieda56d BppePpar at us 10
for? aut omatical |y taping radial |ead type el ectronic conponents having wire

typed ead terminals in U R FANBDINGOELECPRONZO7 coliPONENDPBAr at Us i s
designed to tape el ectronic conponents whose termnals are previously
fitted into nicks of a ground paper tape, 15 and has three rotary
drunms. The el ectronic conponents arranged at an equal pitch by the paper
tape are recei ved onTheepoesent pnveheion miftes tof an hpparatmasrtowher ei n
the lead termnals are extracted fromthe paper tape. The extracted

el ectroni ¢ conpantpmetigally ar &amide noved onthanfliihnd Glestr@ndfe t he
pitch of arrangenent is changed. The el ectroni c conponents_are further
‘moved ont® a t hFPEPAREBRESWHEPE e SWERRIG nf ol 3ubrRatiGaYLKLARARSt he
base tape and the adhesi,ve tape, thus conpleting the tapin rocesses.

Si nce the aboveggﬁggFPBéﬁ 0 PEF&§%|RXJQ&%?Qréh?ﬁE%%% C oFOBRPPEC g
el ectroni ¢ compenenLse Lo FlgnPEPsLeb8RENG pkBEEL" Bhe htiMed! Bito a

base tape and fixed thereto with an adhesive tape.

25

s _ Conventionally there was disclosed an apparatus
10 for automatically taping radial lead type electronic
components having wire type lead terminals in U.S.
Patent No. 4,954,207. This apparatus is designed to
tape electronic components whose terminals are
previously fitted into nicks of a ground paper tape,
15 - and has three rotary drums. The electronic components
arranged at an egual pitch by the paper tape are
received on the outer peripheral surface of a first
drum, wherein the lead terminals are.extracted from
the paper tape. The extracted electronic components
20 " are then moved onto a second drum, where the pitch of
arrangement is changed. The electronic components are
further moved onto a third drum, where the 1lead
terminals ére fixed between the base tape and the
adhesive tape, thus completing the taping processes.
25 " Since the above-described apparatus involves the
process of extracting electronic components from the

paper tape on the first drum, the construction of the



2 first drum has becone conpli cated. Mor eover, the electronit conponents
may drop off or the lead termnals my be defornmed when the extraction
process is carried out at high speed, thus making obstacles to 5

further enhancenent in the speed of the apparatus as well as to the
reliability. Also, since the paper tape cafinot be used again after

S aaont o haCTELAER, BT phe" BUNE ApRaidLS HAGNP] | the | —

abandoni ng t he rmore, in e case

el ectronic c0npogfg%ﬁggﬁ%Fég%§%§§%¥ﬂeé.jﬁgg.taﬁggnabgf f3§neqhgroqbaghee§!¥

materials, since el C conponents are introduced into the
taping apparat Ust%g%gnﬁlé%ﬁyg%edaéféf-ﬁzédOwﬁén%hapéktbab&&oﬁu9&%@.@% by

t he paper 15 the ove automatic taping apparatus that

depends on use 0fgacpAPLEalGRE ABRIYH Speetl st makieie bbstadlesptesent
I nvention ains to provide an  apparatus capable ' of automatically

tapi ng el egtroni gupeRBSNERhanvehbat! insithe amesd tapethe Tappaatus @sesent
i nvention also ains to provide an apparatus capabl e of handling or taping
el ectroni c conpopeblsasat tbi ghespeddabndikiygh reliability. Furthernore, it
is desired that the present invention provide an automatic taping
apparatus capabl e oAlspapsigce5the papan rape carbabohenused RYAMRY
Pventi o | Cfasterextraction, there’vas a hesa Yor "ErBVidLAy a
~ fruitless proceés of'ébéndoning:fhefpaper tape; |
10 Furthermore,-in the“case.offelectrénic components ;)
with plate-type ”lead' terminals formed from éheet
'materiais,' since “the electfbnic_ components are
introduced into the taping appératus in the form of
discrete ones withbut-being.éupported"by the paper
15 tape, the above-'autohatic ‘taping apparatus that
depends on use of a paper_taée'méy'nOt be suitable.
Theréfore the present invention aims to provide
an apparatus capable ‘Of - autqmatically : tapiﬁg
' electronic components withdut using paper tapes. The
20 preSent invention also:aims_to-provide an apparatus
' capable of haﬁdling'of'taping electronic components at
high speed and high'feliability. Furthermore, it is
desired that the present  invention provide an
automatic taping apparatus capable of taping
25  electronic componenﬁs having piate-type lead.
terminals. .
- According to one aspect of the présent invention

there is provided an *apparatus “for automatically



there s providéd a‘n apparatus for automatically 3 handl i ng

el ectronic conponents, sai d apparatus conprising: a toothed timng
belt having retainer grooves for retaining lead termnals of the electronic
conponents; a rotary drum having a toothed, pulley 5 rot at abl y engagi ng

the teeth of said timng belt; and means rotatable wth the drum and

i ncl udi ng formaty % angy( c%%t;utéﬂat c%ﬁxEEFﬁ entikum aggdighe éiégéggtggl t

noves T'nt o engagenent t | ead term nal s ted fromthe retal ner

gr oo%es in the RedrprSis Afg { 0 aPetdfthed O@ShinNg ! RN ehablifgt OrébgifeEM
Accordi ng to anot her aspect of the present |nvent|on theré is provided an

apparatus for auyiefes Hdyy reRRiind nef @hE0Bend AERENEH! Bhé Ceféderbribol d
their lead termnals between a base tape and an 15 adhesi ve tape, said

appar at us . conpr i canisbneértendlaeasotany ngiriad t haoingornw eyobghed dpelkeyr onic
conponents in an approxi mately horizontal direction, which has a plurality"
of retai n& grommﬁahlmcbmagimg dthertesth prb\érs\a\ldutimr.nqmelts andt hwi se
direction for 20 retaining said |l ead termnals and has internal teeth
formed on its i mrEnHEARtakie withatbe drom andrbretydimantopratiensyvi ng
sai d el ectronic conponents fromsaid tining belt, said drum havin

t oot hed pul | ey t3FUARNESR)afeEhwthRts A% Fhf-erq?éﬂm taRA hthe &iming ng?lbt

move into engagement the lead terminals are llftéd
from the retainer grooves in the belt so as to be
L/ 10 easily transferable to the drum.

According to another aspect of the present
invention, there 1is provided an apparatus for
automatically taping electronic components to fixedly
hold their lead terminals between a base tape and an

15 '~ adhesive tape, said apparatus comprising: an endless
timing belt for conveying said electronic components
in an approximately horizontal direction, which has a
.plurality of retainer grooves formed on its outer
peripheral surface in its widthwise direction for
20 retaining said lead terminals and has internal teeth
formed on its inner peripheral surface; a first rotary
drum for receiving said electronic components from
said timing belt, said drum having a toothed pulley to
be engaged with said internai teeth of said timing
25 - belt and to rotate the belt with rotation of said
drum, a pair of flanges provided on both sides of said
toothed pulley said flanges being 1érger in diameter

than said toothed puliey for guiding said belt



25 belt and to rotate the belt with rotation of said drim a’pair. of
fl anges provided on both sides of said toothed pulley said flanges being
| arger in dianeter than said toothed pulley for guiding said belt 4

t herebetween and retainer teeth -formpd on outer peripheral -edges of
~said flanges for retaining said lead tefmnals, said retainer- teeth

defining a dedendumcircle; a.s s ary.. m. cejyin a | d
Slectrogig coﬁ%ﬁ%&é&%&w??%h1%%?dgfggg%ﬁg%té?? rUn%8£%é§d béecgﬁgerror%%!
rum -being adiacel ad £k T eh shakat akkhar et ner
teeth forned g%?\iﬁ%é’g&fogtggrég '%tefr |S%h1£ejdrl alﬂagggg %Pgr %ﬁﬁ?ﬁg ?glag| ead
termnals; a t{iitl4 rgé?ﬁyngigglfggiao retaigfd Vitdei ddefining a. '

el ectroni c- conponent s omsaid second rotary drum said third rotary drum

bei ng positi ongshendarepirede§ wecscondt royadyurand fowi rgcedvdnger teeth- -

formed on its outer- peripheral edge -for retaining said |ead

term nalg and faydn@ledirshicapechponentiseefironctsaid adjicist nyodary

retainer teeth, said base tape feed section having an outer peripheral

surface on whi &hum, basaitiapeersnfied rafarthedtwe thptng ce@ogikionechg kept

in pressure contact with said- base tape feed section for applyi.n

an- adhesi ve tapdjacent saidsfiiFsthasetarypdrupy @nd RayHng L@ 1INSE ninal s

- held therebetween; wherein the first rotar drum is '

B ' teeth formed on - its outer ;gérlphera edge for.
retaining said lead terminals; a third rotary drum for

10  receiving said électronic-components'from said second -’
rotary drum, said third rotary drum being positioned -
adjaceht said second rotary drum and having retainer
teeth formed on - its--éuter; ﬁeripheral edge for
retaining said lead terminals and having a base tape

15 feed section adjoihing-said retainer teeth, said base
tape feed section having an outer_periphéral surface .
on which a base tape. is fed;“an'adhesive tape feed
drum being kept in pfessure contact with_said'base'
tape feed section for applying.én—adhesive tape to

20 said base tape with - said’ lead terminals held
therebetween; wherein the first rotary drum is
arranged with the top of the dedendum circle being
positioned above bottoms of said retainer grooves of
said timing belt engaged with said toothed pulley,

25 thereby lifting said lead terminals to be transferred

- | from said retainer grooves onto_said retainer teeth.

Whereas the electronic components are conveyed

‘approximately in the horizontal direction as retained



«

arranged wirth thé top of the dedendumcircle being positioned above bottons
of - said retainer grooves of said timng belt engaged with said toothed
pul'l ey, 25 thereby lifting said |ead termnals to be transferred from
said retai ner grooves onto said retainer tegeth. Wereas the electronic
conponents are conveyed approximately in the horizontal direction as

ret ai ned on tg}? rtgteai PSEF%BQPVG%:'Q&V&QG c;f m Egli%ninbheb%gﬁ)ongﬂés ‘can

be ﬁékﬁn of f upwardly TromThe retdl ner grooves. I m’ng i S gui ded

i nt o~Het ween th%ﬂﬁ}g@&&l‘céﬂﬂggf kbRl rgk?r%(ﬁgﬁi:'ﬂy"‘f‘féﬁ the Se€hfReRd S5

wi th the toothe provid inside o drum and rotates

integrally thergidées. The RSy bBetPesi Bkl g9a8s Wtwden ftrages

the retainer teeth are forned at a pitch corresponding to the retainer
grooves of the tfyarmyedadt wid fited irsiarpidrom druiedd it isSengageged
with the top of the dedendumcircle of its retainer teeth being positioned
above the shottowditd tihe tedthedrpygldeyeproivitied tinsimkp hkeeff ttheegduyem, Wit h
the toothed pulley. Thus, in synchronization with the engagenent of the
timng belt witiande rotatesd puintagrakly theyewlisbtroni c Adomgonethe
retained by the timing belt are transferred onto the retainer teeth of the
first rotary dr ReG¥Pherchl edaamed thet flpagesr Ehej Fetaingrt heekbtarer

teeth. At this tinme, the lead terninals of the _electronic conponepts wll
not be deforned formed at a pitch corresponding to the retainer

grooves of the timing belt and the first rotary drum
LJ‘ 10 is arranged with the top of.the dedendum circle of its
retainer teeth being positionéd above the bottoms of
the retainer grooves of the timing belt engaged with
the toothed pulley. Thus, in synchronization with the
engagement of the timing belt with the toothed pulley,
15 the electronic cémponents retained by the timing belt
are transferred onto the retainer teeth of the first
rotary drum in such a manner that they are lifted by
- the retainer teeth. At this time, the lead terminals
of the electronic components will not be deformed
20 since they are subjected to 1little stress. Upon
transferring the components from the timing belt onto
the first rotary:drum, feed pitch may be allowed to
change to one for the tapipg at the following stage.
Next, the electronic components are transferred
25 from the retainer teeth of the first rotary drum onto
those of the second rotary drum. The second rotary
drum serves to relay the electronic components from

the first drum to the third drum.



20 since they are subjected to little stress. Upon transferring t.he
conponents fromthe timng belt onto the first rotary drum feed pitch may
be allowed to change to one for the taping at the foll ow ng stage. Next,
the el ectronic conponents are transferred 25 fromthe retainer teeth of
the first rotary drumonto those of the seCond rotary drum The second
rotary drum serves t

to the third drum
transferred fro
third drum TE%£

peri pheral 5

Thi s base tape

According to

i
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fly, t he ronic are

f&i—?é& réfalde qfeﬁméﬁoeww rm@ geume okt he™*

se tape eed section Is integrally provided on an outer

oRES kP OF NERE IR FEt aHGRL L ePhE Waddhetaper deed ary
drum for br|ng|ng the end portions of the lead term nals retained by the

retainer teeth t@e&egénlﬂéolﬁaggﬁsllynphoondaao»nnahyoueerhpebapuerape
feed section is pressure-contacted with the 10 _
adhesi ve tmpe fegsrtdiom adjainirepdsheherethisere ttemih sofcesye vahird
Therefore, the end portions of the lead ternmnals are fixed between the
base tape and theotathpsdwent afer khing ngthe ieng pertignsmehHitdecdead

an

e

mbodi nent of the present 15 invention, ., the

process of - extterminglsthetained bﬁrﬁhﬁar§tP#6ﬁFp&B§th53@3&?@l%?qq rst

rotary drum has

10

15

20.

25

contact with or proximity to the base tape. This base

tape feed section is pressure-contacted. with the
adhesive tape feed dfum, which feeds the.adhesive tapé
successively. Therefore, the-ehd-ﬁortioné of the lead
terminals are fixed between the base tape and the
adhesive tape, thus. completing the taping ﬁrocess.

According to an emb¢diment_ of the present
invention, the procéss - of extracting the 1lead
terminals.frbm.paper tape on the.first rotary drum has
been elimihated, and so the-consfructién of  the first
rotary drum can be simplifiéd'while the taping can be
processed at higher speeds with greatér.reliability.
In particular, since the ‘electronic components are
moved from the timing belt ‘onto thé_first rotary drum
only by being lifted, the lead terminals will not be
subjected to any additional force, thus free:from such
defects as deformation._

Also, since a timing belt that allows-itself;to
be used again many times is employed'instead of grdund
papef tapes, it is possible to implement reduction in_'

resources and to eliminate the dispoéal processing of



been elsi mi nated,” and so the construction of the first rotary drum can be
sinplified while the taping can be processed at higher speeds with greater
reliability. 20 In particular, since the electronic conponents are
noved fromthe timng belt onto the first_rotary drumonly by being |ifted,
the lead termnals will not be subjected to any additional force, thus free

from such def ect$oangdphperBll 25 Al so, since a timng belt
that all ows itsg?? to gegﬁée§a %gin many tinmes is enployed instead of

grouTel paper tapes, irhel SaleS| Bha A LNBALLHSEHCIONLhE IHrdgrtes and
to elimnate the disposal processing of 7 ground paper tapes. The above

and further feainventdbnt h@rereeent foAYRNLIiAh aparsetuliakiftyi iR the
particularity in the appended <clains and should become <clearer fromb5

consi derati on oétppeaded | @liarignsdetaaid edsltmsd | phecomel eleaxerpl Arom
enbodi nent of the invention given with reference to the acconpanying
dr awi ngs. 51 n t heousadengtioRl &f tthe sfahl awing|detzsr ot ddscr ipteprfost he 10
automatic taping apparatus enbodying the present invention; FIG 2 is
a front view of alh@*eRRIARY cenked Heenppafathe oinyentian given with
| reference to the accompanying drawings.
In the drawings:
FIG. 1 is an overall perspective view of the
L;L 10 ~ automatic taping apparatus embodying the present
invention;
FIG. 2 is a front view of the automatic taping
- apparatus of FIG. 1;
FIG. 3 1is a perspective view of electronic
15 components retained by a timing belt of the automatic
taping apparatus;
FIG. 4 is a sectional view taken along the line
IvV-IV of FIG. 2;
FIG. 5 is an enlarged view of the part where the
20 . electronic components are moved from the timing belt
onto a first drum of the automatic taping apparatus;
'FIG. 6 is an enlarged view of the part where the
electronic components are moved from the first rotary
drum onto a second rotary drum of the automafic taping
25 apparatus;
FIG. 7 is a sectional view taken along the lihe

VII-VII of FIG. 2;

FIG. 8 is a sectional view taken along the line’



FIG 3 is a perspective view'of electronic 15 conponents retai hed by a
timng belt of the automatic taping apparatus; FIG 4 is a sectional view
taken along the line IV-1V of FIG 2; FIG 5 is an enlarged view of the

part where the 20 el ectroni c conponeng® are noved fromthe timng belt
onto a first drum of the automatic tapi ng apparatus; FIG 6 is an enlarged

rotary drum onto the automatic tapl ng 25 éﬂ'«
apparatus; FIG 7 is ecdi ppa n Al I | +n&l kiaE FI

2, FIG 8 is a secti olﬁH? v%egvgtékéﬁgaelllgr?\’éqt r@éeﬁﬁéat% \7Il:|ﬂ|§}n I‘IEI of FIG 2;
and FIG 9 is a pact gl pysews t aken al ong the ling I X-I X of FIG 2. The .
automatic taping apparatus according to an 5 = enbodinent of the present:
invention conprises apférahtbRbeiy daphnk, appsestus aeicorditigint@Oanand a
third rotary drum 30, each of which rotates in the direction indicated by
the arrowss as shemod imén&Sof tikadbreséne. inventiost canprikest bi tdretuns 10
and 30 rotate in 10 a same direction and the second drum 20 rotates in.
a direction oppasmta-godrimtmf gheetionglt rat@mheinun r2p, and a third

rotary drum '30, ‘each of which rotates in the-d‘lrect:n_.on
indicated by the arrows as. shown in FIGS. 1 and 2,

i.e. the first and the third drums 10 and 30 rotate in

vi ew of the part, r Lc nponents are noved fromthe first .
THEB B Flrrd

10 .a same direction and the second drum 20 rotates in a o/

direction opposite to that of the first and the third

drums 10 and 30. The first drum 10 and the third



drums 10 and 30. The first drum 10 and the third drum 30 are arranged
so as to be approximately flush with each other, and the second drum 20 is
arranged. at an internmedi ate portion of the first and third druns 10 and 30
and slightly above the two druns. Radial -1ead type el ectronic conponents 5
conveyed by a timng belt 1 are delivered through the first, the second and
the third drunms 10, 20 and 30, so tHat they are forned into a final taped
prodggt T . The tinming belt 1 is fornmed endless, and on its inner
circunferential surface there are provided internal teeth 2 at an equal

pitch as shovih i30 Rlre atraMyedde s ast £o0BkChpprbe ¥NALE EPt EBhss U {@ge there

- are provided retainer grooves 3, each one set conprising three, 1n the

Wi dt hwi se digatctotver ,Thnde thleatsecioyde dread 205 a8k sn§e@f a€agh €l ectronic
conponent 5 are retained in the retainer grooves 3 in a horizontal state.

“ The tim ng ibHermedintdr ipoation af zher dirset @hy bhiidofiwhs SI@tenaide it
is retaining the electronic conponents 5, leading to the first drum 10. The
first drumard sddgbitdyn aboeviel €hes twpadrumsoot Redialtleyd 1dype engage with
the internal teeth 2 of the timng belt 1 and a pair of flanges 12 and 13
bei ng | ar g&leaataeniie copPO@Pnts SncapupEedr b¥nd timbeg drelthel fammt and rear
surfaces of_ the pulle t he peripheral edges of the flanges 12 and 13

there are IvVVE&8dr ééﬁgpcgéétﬁigiﬁ'aﬁﬁeléﬁ?°%§ andvihe ehdizd drumg pitch

P lerr] apHRRXB%a%%hysﬁguék Egégi%ﬁgy[ggglfgimed into a final taped

. product T .. The timing belt 1 is formed endless, and on

= its inner circﬁmferential surface there are provided

internal teeth 2 at én equal pitch as shown in FIG. 3,

while on its outer cirqumferential surface there are

provided retainer grooves 3, each one set comprising three,

in the widthwise direction. Three plate-type lead

terminals 6 of each electronic component 5 are retained in

the retainer grooves 3 in a horizontal state.
The timing belt 1 is driven.in an approximately

horizontal state while it is retaining the electronic

A components 5, leading fo the first drum 10. The first drum
10, as shown in_EIG. 4; has a toothed pulley 11 to engage
with the internal teeth 2 of the timing belt 1 and a pair of
flanges 12 and 13 being larger than the pulley 11 in
diametef and fixed on the front and rear surfaces of the
pulley 11. On the peripheral edges of the flanges 12 and

13 there are provided retainer teeth 12a and 13a, as shown

in FIG. 5, at pitch P : approximately equal to pitch P, of



|0 the retainer grooves 3 of the timng belt 1. Practically, the pitch.
[err] of the retainer grooves 3 is set to one of |ead term nals worked out
fromsheet nmaterials (e.g. 12 mm), while the pitch [err] of the retainer
teeth 12a and 13a is set to another for taping treatment (e.g. 12.7 mm.

i The dedendumcircle [err] of the ritalner teeth 12a and 13a is set so as to
.. pass above the bottomlevel [err] £ the retainer grooves 3 of the timng

g belt 1, so that when the timng belt 1 is introduced between the flanges iﬁf

and 13 of the first drum 10, the lead termnals of the electronlc

component s 5gﬁ%§é§hﬁ%é’é’#%&és’“3”%fb%§% FLEERTH RIS 'afﬂilry the

teeth 12a an suchra nmanner hey a

Cteh h ft :
pitch is chapgedy eglré}{np [ &f lene tr‘éta[l‘ﬁ[erf] vtegn?l rstseéé tgcldg\ P Steered

transferring the ectroni ¢ conmponent 5 o o th dr um

to return to]@adOidiniha divdried @Rk sbewrashééﬁﬁaa&&ﬂéﬂ%egoulue my4- The
peripheral edge portion of the second drum 20, which is shaped I| 4 disc,

I's fitted bewhbra dhee diltwigesP 12 odndhé3rethoneh téeriedam poid 198 W‘s” not
make contact with the timng belt 1. As shown in FIG 6, retainer teeth 21

~ which are egset t$o apicthtern Earhdapéngi heeatmenh 1Qagarid .[Bammof. t lpRef i r st
. drum 10 are formed on the periphery of the second drum 20. The dedendum
. circle of thtedendimerincde IR 128faRBe18ataknerhbeetdf L2z angetliazisaset

so as to pass above the bottom_level-R;'of the retainer
grooves 3 of the timing belt 1, so that when the timing belt
1 is lntroduced between the flanges 12 and 13 of the first
drum 10 the lead terminals of the electronlc_components 5
retazned by the timing belt 1 are moved onto the retainer
teeth 12a and 13a in such a-manner'that they are lifted;.
Simultaneocusly the Pitch is changed f;om P ; to P.

The timing belt 1, after t:aneferring-the
electronic component 5 onto the firs£ drum 10, is steered to
return to a portion, which is not shbwn,'thrdﬁgh a guide

- pulley 14. |

The peripheral edge portion of the second drum 20,-
which is shaped like a disc, is fitted.between the
flanges 12 and 13, though the.edge portion will not make-
contact with the timing belt 1. As ehown in FIG. 6,

- retainer teeth 21 which are equal in pitch to the retainer
‘teeth 12a and 13a of the first drum 10 are formed on the
periphery of the second drum 20. The dedendum circle of

" the retalner teeth 12a and 13a and that of the teeth 21 are |



arranged so'as to be in proximty to each other, thus allow ng the | ead
termnals 6 to be delivered in the tangential direction of the two dedendum
circles. Since the retainer teeth 12a, 13a, and 21 are shaped in the form
of involute curves, the lead terminals 6 may al so be noved over in some
directions other than the tangential direction. The pitches of the retainer
teeth 12a, 13a, and 21 are set, so g4 to be equal to each other, that is,
the:pihtch of arrangenment of the electronic conponents 5 is not changed wheén
they-are noved fromthe first drum 10 onto the second drum 20. Therefore

o whi ch R TaasY SREeR el e I el ome ey b Rarc6Ehehu bt 1 o the

to which the erm nal's are to

backl ash cﬂaﬂﬂgaiggaghﬁgﬁgg Q%ﬁ@g %psb% QEULQiEEEQVe§€%LP$}F§he retaining

reliability can nhanced. £i on, j USt ~above t drum 10

there i s piuigladid15@asactidn Wai Eheleh8CkS sLRGuRT EPFDEES Of glyel ect roni c

conponent 5 that has been transferred fromthe timng 0 the first

drum 10. Axhe rewdliheef tdetactizan, 184¢nann ghesiréom&?&@@&n@m Poim
retained by the retainer teeth of the first drum 10, the second drum 20 and

the third erfuin3olate radees) theateadyBebndnaus!§ mayhaide Hé rsdveld um 10,
whi l e when it is not, the second drum 20 and the third drum 30 are stopped.
Thi s arrangyegntnaspboesdiknectioak paped phaduthe [Gandedtid: giseepicd. from
nlssyng the The pitches of the retainer teeth 12a,'13a, and 21 are set
U s0 as to be gqual to each other, that is, the pitch of
) arrangement of the electronic components 5 is not changed
when they are moved from the first drum 10 onto the second
drum 20. Therefore the clearance of engaging portions of
the retainer teeth 12a, 13a, and 21 to which the lead
terminals 6 are to be fitted can be reduced, while the
backlash of the lead terminalé's can be diminished, so that
the retaining reliability can be enhanced.
In addition, just above the first drum 10 there is
.provided a sensor 22, which detects the presence of an |
N\ electronic component 5 that has'been transferred from the
timing belt 1 onto the first drum 10. As a result of
detection, when an electronic coméonent 5 is retained by the
retainer teeth of the first drum 10, the second dium 20 and
the third drum 30 are made to rotate synchronously with the
first drum 10, while when it is not, the second drum 20 and

the third drum 30'a;e'stopped. This arrangement allows the

final taped product T . to be prevented from missing the



el ectroni c conponent 5. The second drum 20 rotates downward after having
received the el ectronic conponent 5. Therefore, underneath the second drum
20 there are provided a front-and-rear pair of guide plates 24 to prevent
the el ectronic conponent 5 from dropping dowmn. On the top of guide plates
24 there are forned circul ar-arc guide surfaces 25. adjoining the dedendum
circle of the retainer teeth 21 of tHZLsecond drum 20, so that the | ead
termnals 6 are transferred toward t third drum 30 by the second drum g6-
in such a manner that they slide over the guide surfaces 25 of the guide?#

pl ates 24, own, sin Fl G TRe el ectroni.c conponent 5, noved by the
second drum ,J#%?Aﬁﬁgﬁobggﬁépgr?éd onto the third drum30. This '

t f is i i 4t ] ' t he
R G om S0 and 1 he TheDdkcbiid BE4A2PD PBIRELs ARoliiiart 3388 RERIEE" |00

5peC|f'Ca|1y%eéﬁiv§hpwme'QIEE@EoﬁictESm%@héﬂtdSL”nfﬁlﬂé%thgvhﬂﬁgrﬂéégha
front-and-rear pair of flanges 31 and 32, both of which are provided at
their periphgiellse2d@aas deuinh20etheper age opyesiddd Atdoddaaba-pgagOpairi N
both shape and pitch to the retainer teeth 12a and 13a of the first drum
10. The perofphpridle pdatesn2éf tbhpreeenndehie LelLErioniti tbagohehvesn t he
flanges 31 and 32, thereby allow ng the el ectronic conponent 5 retained by
t he retai nerfnosetdroppiog dhwnsecOndthie wOR P Puide plates 24 there are

formed circular-arc guide surfaces Zs,adjoining the dedendum
cifcle of the retainer teeth.Zi of the seéond_drum'zo, SO -
that the lead terminals 6 are transferred toward the third
drum 30 by the second drum 20 in such a ﬁanner'that_they
slide over the guide surfaces 25 of the guide -plates 24, as
shown in FIG. 7. |

The electronic component 5, movgd'by the second
drum 20, is then transferred.onto the third:d:um 30. This
transference'is carried out in the same manner_as,in the.

. case between the fifst'drum 10 and the second drum 20, which
is illustrated in FIG. 6. More spe;ificaily;-as shown in
FIG. 8, the third drum 30 is.prQVided with-a front-and-rear - kﬂ)
pair of flanges 31 and 32, both of which are provided at |
their peripheral edges with retainer grooves 31a and 32a
being equal in both shape and pitch to the reﬁainer_teeth
12a and 13a of the first drum 10. The periphéral portion
of the second druﬁ 20 is fitted between the flanges 31 and
32, thereby allowing the electronic component's retained by

the retainer teéth 21 of the second drum.20 to be



transferred’'onto’the retainer grooves 31la and 32a of the third drum 30. The
third drum30 is provided with a base tape feed section 33 behind the -
rear-side flange 32 so as to be integrated with the flange 32. A base tape
T 2 fed frombelow is wound around the peripheral surface of the feed
section 33. The gap between the dedendumcircle of the retai ner grooves 3la
and 32a and the peripheral surface of fged section 33 is set so as to be
equak or slightly smaller than the thi®'ckness of the base tape [err], such

t hat™the end portions of the lead termnals 6 retained by the retainer

grooves 31z raiikfaided Ontd tOR! @elthenew G2eevek 8hs hagesbarss fhe On the
front side of the third drum 30, a circular-arc head presser plate 35 is

hel d so as thidde dxlumf 3@L| e The thdrdr dpamt 00r @ar pdbv£8680WithNaSHEse a8 WaAY
that the plate 35 serves to push the top of the el ectronic conponent 5

- towar d t he tiadper degdumedt ilop 33spehigd36heaseahosndenf Fafge832Byotds s
arrangenent, the electronic conponent 5 is pushed until root portions 6a of
the | ead t&nibealintegresedrwdth3thenifdangat 32t wWAtbas@etapent Tsi died | ange
31 of the third drum 30, so that protruding |l ength L of the |lead term nals
6 that protﬂﬁ@bbP48H|ﬂﬁeWP§&ﬂ §F&Enﬁléh§ePS£leﬂE§H swefaegrofitheis set to

a speC|f|eg %Iue An a eS|v g geed dru 40 IS press-contacted with
the feed séfEPofes8iom dru &Og B 3°HVERPt R ? fedepdum circle of

the retainer grooves 3la and 32a and the peripheral surface
of feed section 33 is set so as to be equal or slightly
smaller than the thickness of the base tape T :, such that
the end portions of the lead terminals 6 refained by the
retainer grooves 31la and 32a are set onto the surface of the
base tape T:.

On the front side of the third drum 30, a
circular-arc head presser plate 35 is held so as to be
shiftable in the front-to-rear direction, in such a way
that the plate 35 serves to push the top of the electronic
éomponent 5 toward thé third drum 30 by a spring 36, as.

K,f shown in FIG. 8. By this arrangement, the electronic
component 5 is pushed until root portions 6a of the lead
terminals 6 (see FIG. 3) make contact with the front-side
flange 31 of the third drum 30, so that pfotruding length L
of the lead terminals 6 that protrude from the rear-side
flange 32 toﬁard the rear side is set to a specified value.

An adhesive tape feed drum 40 is press-contacted

with the feed section 33. The drum 40 is a drum that feeds



an adhesive tape [err] froma tape feed nmeans, not shown, with its :adhesive
face outward. This drum serves to nmake the adhesive tape [err] adhere to
the base tape [err], thereby fixing the lead term nals 6 between the two
tapes [err] and [err]. The taped product [err] in which the electronic
conponent 5 has been fixed is transferred to the subsequent process via a
press roller 42. In addition, a gepy wheel 41 is fixed to the rear side of
the drum 40 as shown in FIG 9. Since the gear wheel 41 is engaged with-a.
gear wheel 34 fixed to the rear side of the third drum 30, the feed sectig#
33 and the dnuadA@siyachapaols] yfronad ceape ecdqueknsi, r o8l ehewhj al speed,

t hus preventing any winkl es between the base tape [err] and the adhesive
tape [err] Mitboibs, adhesiveefacomoukwitd of This dean tserwvesats dakéto the
taped product [err] (i.e. protruding length of the lead ternmnals 6) may be
changed by &&@shAbesheeftape-sTde 3dharp t0L tive baset hape drTm 30 to nove in
the forward direction. Mre specifically, the front-side flange 31 of the
third drum ¥9ereby; Fiwbnd the 1932 FRMINAIS F1hetNeenctherevaftapenial -

di rection, ch ri. being hel d by two, axes ) and 51.s0 as to be npbvabl e
i'n the rear- b-aESO&t’ di r BeY | P P M Dei Efg"'uf"ﬁe'ﬂh{'%bvaﬂlet_he rear side

AR R T R
fol lower 543ybhSequed® process via a press rollef 42. 1In addition, a
gear wheel 41 is fixed to the rear-sidé of the arum-40 as
shown in FIG..9. Since the gear. wheel 41 is'engaggd with a
gear wheel 34 fixea tb-the rear-sidélof the thifd drum 30,
the feed section 33 and the drum 40 synchfonously rotate at
an equal'circumfergntial speea, thus.preventing any wrinklés
between the base tape T..; and the adhesive tape T.,.
Moreover, tﬁe insertion width of the lead
terminals 6 inﬁo the taped product T, (i.e. protruding
length of the lead terminals 6) may be changed by causing
- the front-side flange 31 of the third drum 30 to @ove in’
the forward direction.'.More specificaily, the front-sidei Q;j
flahge 31 of the third drum 36 is divided into five portions |
31b in the circumferential direction, each part being held
by two axes 50 and 51 so as to be movable in the rear-to-
front direction and also being urged toward the rear side
by springs 52 and 53 set around the axzes 50 and 51,
respectivgly. _Tpe-ends of the.axeé 50 and 51 are coupled

by a coupler member'54, to which a cam follower 54a is



mounted- in+a rotatable manner. This camfollower 54a is kept in
press-contact with a camsurface 55 provided at a fixed portion by the
urging force of the springs 52 and 53. Since the camfollower 54a rolls on
the cam surface 55 as the third drum 30 rotates, each portion 3la of the
front- side flange 31 noves in the rear-to-front direction independently.
The camsurface 55 is lowin the height of its protrusion at a portion
corresponding to the second drum 26<and increasingly higher at a portion
corr%%ponding to the drum 40. This causes the divided portions 3la of the

f t-side fl 31 to b ved t d the,f. t _side,i ingly f
e ohns A AR SRR, SR Bhp AT ReE PSR ERY LT
t A ixed, h hi Opn e hSs to th
ront oi de Y &7 PSR Iah o Ca el f b9 B e £ head
¢ presser pl o dAatiidd Bt LU iPingeodet eRathe! LPRihEs FES afd syntil it
Is fixed wwth thé adhesivé tape [err] at a insertion wdth regul ated-by

the height ofsifie aNE P T 1Pwer Baahedhdsbennehedcamasut fgcd NSSrad on
width of the lead termnals 6 into the taped product [err] nmay be changed

optional | y #the ddndng @z umh & Ohaiodlaitesf, ehehcaprsiohadta 56f dhe fogneof the cam |
surface 55 keeps its height froma portion corresponding to the drum40 to
a portion czirdessflangiend 1t mowesr das thel kerr420-fhentbdipeevioni ng t he
el ectronic conponent 5 from noving i medi ately ‘after having been fi xed
by the tapdhdanandentlsr.r] The cam surface 55 is low in the height of

KJ/ its protrusion at a portion corresponding to the second drum
- 20 and increasingly higher at a portion correéponding to
the drum 40. This causes the divided portions 3la of the
front-side flange 31 to be moved toward the front side
increasingly from.ﬁhe sécqnd drum_zo side to tﬁe drum 40
.side. Acqordingly, the elecﬁronic compénent 5, having been
" received by the third drum 30, is moved to the front side
while it is kept between the fronf-side.flange 31 and the
head presser plate 35 (as illustrated by two-dot chain line
in FIG. 8), until it is fixed with the adhesive tape I;, at
— a insertion width regulated by.thé height of the cam
surface 55. It should be noted that the insertion width of
the lead terminals 6 into the taped product T . may be
changed optionally by changing the height of the cam
surface 55. The top of the cam surface 55 keeps its héight
from a portion corresponding to the drum 40 to a portion

corresponding to a press roller 42, thereby preventing the

electronic component 5 from moving immediately after having



In addition, the present invention is not limted to the above- descri bed
~enbodi nent and, for exanple, may be applied to el ectronic conponents havi ng

wire 5 type lead termnals. Also, the nunber of the termnals
may well be 2 or 4 or nore w thout being lLiggited to only 3. Although an
enbodi nent of the present invention has been fully described by way of
exanple with 10 refe e to comp ng drawings, it is to be
not ed here thathfﬁq(fk; iqﬁﬁ é éﬁ%%ng "Will be apparent to t ose
skilled in the art. u S Wis chan -
nodi fications depart %ron1 q%ﬁgkoqgﬁb%r%%gﬁkré?gﬁ?&?gvhﬁgl%ﬁ%aggﬂlFlned by

15 the appe"é@dtﬁéala%we-ta@%ﬂ%d d?ﬂ?so&ﬂaéﬁtu%das $4¢| gdadpherein.

CLAI M5: 1. ‘An apparatus for automatically taping el ectronic conponents to

fixedly hold thgidy | 88dappiieadito heidseronidasemnpaprnitl Rivesgesive tape,
sai d apparatus 5 conprising: an endless timng belt for conveying said

el ectroni g coNpaiRAid s idadn t@Riinal@l el y ADsbzonthe dhumberonpfwhithe has a
plurality of retainer grooves formed on its outer peripheral surface inits .
wi dt hwi se 10 whrmeiabs hay wetldi rherg2saird 4 ead mere neltheut! being
internal teeth fornmed on its inner peripheral~surface;'
o limited to only 3. _
Although an embodlment of the present 1nventlon_
has been fully descrlbed by way of example with
10 reference to the accompanylng draw1ngs, it 1s-to be L
noted here that‘various changes and"modifications will
be apparent to those skllled in the art. Therefore,
unless otherw1se such changes and modlflcatlons depart
from the scope of the present 1nventlon as defined by

15 the appended"claims, they should be cdnstrued_ as

included herein.



a first-rotary diumfor receiving said el ectronic conponents fromsaid
timng belt, said drum having a toothed pulley to be engaged with said
internal teeth of 15 said timng belt and to rotate the belt with
rotation of said drum a pair of flanges ovi ded on both sides of said
toothed pulley said flanges being larger I'n diameter than said toothed
pul l ey for gui depygrmsi d belt therebetween and retainer teeth forned on
out et ,:20 perTpheral edges of said flanges for retaining said | ead

ternihal s, saidJet aAﬂeépf)SE&’EuQ_Effbﬂ'i ORI Ctagl By @188¢2BA EOLATY
drum for receiving said electronic conponents fromsaid first rotary drum

sai d second 25 componénys dtePibaidly BRId itkedd adiadcetirmiabd sl betivekbft ary
drum and having retainer teeth forned on its outer peripheral edge for
retaining saidaedshsger rapel sand tdmr cadésive driapd,or saddei uppgragus

el ectronic conponents from said second rotary drum said third rotary
drum bei n§ posiconpreisbngacent said second rotary drum and having retainer
teeth formed on its outer peripheral edge for retaining said |lead termnals
and 5 havi ng a ba&® t §pelesed $dainsh abedtni fgrsaicpneewningr saddh, -
sai d base tape feed secfion havingtan out er peripheral surface on which a

base tape is fcRfEeEFMHRsFORPPABEtFP dRimaRRTRE el beedzantal
contact with Sa&a‘.jrebc Sfortl 'a p%hggﬁdh%%ma{ 0315951?99' %Ifn greai'[]ainer grooves
 formed on its outer peripheral surface in its widthwise

k/ 10 direction for retaining said lead terminals and has
internal teeth forhed_on its inner peripheral surface;

a first rotary drum for receiving séid electronic

compohents from said timing belt, said drum having a
toothed pulley to be engaged with said internal teeth of

i5 said timing belt and to rotate the belt with rotation of
said drum, a pair of flanges pfovided on both sides of

said toothed pulley said flanges being larger in
diameter than said toothed pulley for guiding said belt
therebetween and retainer teeth formed on outer

20 peripheral edges of said flanges for retaining said lead
terminals, said retainer teeth defining a dedendum

circle;

a second rotary drum for receiving said electronic

components from said first rotary drum, said second

25 rotary drum being positioned adjacent said first rotary
drum and having retainer teeth formed on its outer

peripheral edge for retaihing said lead terminals;

a third rotary drum for receiving said electronic
_—

AN



10 adhesive tape to said base tape with said |l ead term nal s hel d-

t her ebet ween; wherein the first rotary drumis arranged with the top of the
dedendum ci rcl e being positioned above bottons of said retai ner grooves of
said timng belt 15 engaged with said tigthed pulley, thereby lifting
said lead termnals to be transferred from said retainer. grooves onto said

tain t eet h. - fs ti t a0i.A0. . ke
e L copppr PR Rl SULORA ity ) i e

conponents in acco ate -

having ci reul ar i:%‘t%r@v“h?ﬁmsﬂéixﬁﬁf 4 5t P61 60 I8 a A O U Y sedirnd roeaeyd =¥

rotary drum  which“surface sltdably supports said lead termnals re ai ned

by said retai neqri@et n@f nevihgsepeed iderMtdeth  Adraid 8hUSid®r outer
automatically taping electronic 25 conmponents in accordance with claiml
or 2, wherein spetiphdrdl Gddey fHHNretERhings saidC lead terdinalfs and pair
of flanges having said retainer teeth on their outer peripheral edges, one
of said fl&nges hasiimgy eDbaklctapei feedxsattdpnestijodningi saidt zetsiner
integrally with said third rotary drum 5 ©~an urging neans for

urgi ng sai d novaielesh,| angddt desed tape tfred] secikipndrhayingd an canteFans

for noving said novable flange in such a direction that it |leaves said
third rotary dr@@ripheral surface on which a base tape is fed;

an adhesive tape feed drum being kept-in'p?essure-

contact with said base tape feed section for applying'an

10 adhesive tape to said base tape with said lead terminals \;ﬁ
held therebetween ;. . | |
wherein the first'rotéry drum is-afranged with the

top of the dedendﬁﬁ' circle beihg pbsitioned above .
bottoms of said retainer grooves of said timing belt

15 ' engaged with*Said toothed pulley, thereby lifting said
lead terminals to be transferred.from éaid retainér

grooves onto said retainer teeth.

2. An apparatus for-automaticaiiy taping electronic.
components in accordance with claim 1, wherein

20 a gﬁide plate having circular-arc guide surfaces is
arranged adjoining said second rotary drum, which
surface slidably supports said lead terminals retained

by said retainer teeth of said second drum.

3. An apparatus for automatically taping electronic
25 components in accordance with claim 1 or'z, wherein said

third rotary drum comprises:

ULl



4. An- apparatus for automatically taping electronic 10 conponents in
accordance with claim3, wherein a head presser plate for pushing the tops
of said el ectronic conponents toward said novable flange is provided in
vicinity of said third rotary drum. 5. leE apparatus for automatically
taping electronic 15 conponents in accordance with any precedi ng clai m

wherein said first rgtagy drym gﬂgggghdhtamirng ;%{ YrQE4hAEC + A ANY5e SO

as t.0.pe approximately flush wit ot her, sal d second rotary drum

i s arfanged at gHe2® outéﬂtgéfrfp&ai-sl peaé\ée,n_ She 8¢ Lfid St1amybd h&éfl-féy otary

druns and sonewhat upward of them 6. n apparatus for automatica

t api ng eIectronmovabmpomﬁniﬁsidxﬁEDOdikéﬁﬁidﬁt&bEﬂﬁ/ﬁvﬁaﬁﬁﬂ'Ehﬂ%?ﬁdmly
further conprising a sensor for detecting presence of 25 said electronic
conponent s t hatwhbtbhesbédnthizdstetaey fthht111 11111111111111111 * CL
M S * fromsaid timng belt onto said first rotary drum wherein said
second anddt hird rotany uhdimg aneassofised whghngaisaisermovabteedlamye
presence of said el ectronic conponents. 5 7 An apparatus for

automati cal |y tEpYAEdesadd thisdcsapar¥ndzum;naadcor dance with any

precedi ng clai'm wherein said apparatus is arranged to automatically tape
a cam means for moving said movable flange in such

a direction that it leaves said third rotary drunm.

W 4. An apparatus for automatically taping.electronic
10 " components in accordance with claim 3, wherein

a head presser plate for pushing the tops of said

electronic components toward said movable flange is

provided in vicinity of said third rotary drum..

5. An apparatus for automatically taping electronic

15 components in ‘accordance with any preceding claim,
wherein |

said first rotary drum and said third rotary drum

are arranged so as to be approximately flush with each

other, énd said second rotary drum is arranged at an

20 intermediate'portion of said first and third rotary

drums and somewhat upward of them.

6. An apparatus for automatically taping electronic
components in accordance with any preceding claim,
further comprising a sensor for detecting presence of

25 said electronic components that have been transferred

LT



radi al | ead conponents having a plurality of plate type Iéad termhals. 10

8. An apparatus for autonatically handling el ectronic conponents, said
apparatus conprising: a toothed timng belt having retainer grooves for
retaining lead terninals of the el ectronigpconponents; a rotary drum having
:néoﬁégﬁg pELLey Lfgataflﬁ 1Eh engagind the teeth of said timng belt;
St iR el ke SIS M AR T
e e bl 04 e g phemessanyrecih o e
ﬁgf'epgng'eeff)rfr}}eﬁarg%m‘%&rﬁﬁé%%@ﬂﬂsalddf&@%& briesald kadotiridhic )
npanyi ng dr aw ngs 11111121111121111121111 1111 :
c L M é%mponents. %
5 7. An apparatus:for'automatically taping-electronic
components in accordance with. any pfeceding claim,
wherein said aﬁparatus is arranged to auﬁomatically'taée
radial lead'components having a plurality of plate type
lead terminals. : L | o : QJ
-10 8. An apparatus for automéfically'handiing'electronic
components, said apparatus comprising:
a toothed timing belt having retainer grooves for
retaining lead terminals df the electronic components;
a rotary drum haVing a toothed pulley rotatably
15 engaging the teeth of said timing belt; and
means rotatable-_with the drum and ihcluding
formations arranged such that as the drum and the timing ;uf
belt move into engagement the lead terminals are lifted -
from the retainer groo?es in the belt so as to be easily
20 transferable to the drum. |

9. An apparatus for handling or taping electronic
components substantially as herein described with

reference to the accompanying drawings.
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