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2279932 1 Conveyor Equi pment BACKGROUND OF THE | NVENTI ON The present
invention relates to a conveyor equipnent for continuously conveying
wor kpi eces at a constant pitch, and nore particularly though not
exclusively to a conveyor equipnent suitable for carryi ng}r Iqrgltt
of working processes in a production facility, such as c¢ %% ng
characteristic neasurenent, selectson, taping, and other processes on a
smal | workpi ece such as an el ectroni ¢ conponent conveyed by neans of an
aut omati c mechani sm Conventionally when producing a taped type electronic
- ccnponant whose wire type lead termnals are held on a base tape forned

Wi th notchesCbemﬁmﬁdnun;ungmeehectron|c conponent elenent is attached to t he
| ead ter troni c conponent on the base tape as

di scl os . 4,954, 207. Electronic conponents
produced as Géscrﬁrl?é(?"-&be\ﬂéealtéoguliﬁééﬂ:%o “Ch&r ssnatdystd egréasenenent and
sel ecti af Mabhe i RRoRS 160RLRY8Y 18T bekﬁ:euckee haﬁ é:tcﬁx%e a3ad gughher to a

tapi ng process. The above ment | 6ned net hod _has advant a at the
el ectrodné BERBoReFEirslardsl FhALER BRt K& PYawlvap¥ HRi RecBBVRYOZONVeyed,

however egaiibfenihesuitdfsi¢ ofbe eamaymﬁat o@&n@tpmréekey 8¢t wlirkenkl v

upward apart from. he basedta ﬁﬁ éﬁfratron s difficult "and the
base t aBBCSREESTsF At g%d §ﬁ§ Hh FRCREFYHBY0BBFation i s
conpl eted. .Wen an el ectroni c conponent having plate type Iead term nal s
f or med S t cial, L | egl ed-as g WoLKPL conpleting an
el ectro%ﬁg%gtrrpgﬁg% S g‘?{‘" eﬁg %%1 % ec anr%“-- r‘rp%ﬁ n? E"'é?'ement to Iea@
ternrnaPSOG#eaﬂsfcane)sﬁelhedc-kPeﬁ$%.%%@btaﬁaﬁereébctrhe;electronlc

COMPONeRbnb sy SR8 86k By L8 OFF 044EES BNChA TAOSERELEE hOCFAINEYOr equi prent.

Therefore any_ base t ape as descri bed .
C3nventionally when producing a taped type eleckrcnic

cempenans whese wire type lead terminals are held on 2 base
tape formed with notches beforehand, an electronic
compcnant element is attached tc the lszad terminals %o

cocmplets the electronic component cn th

compcnents produced as described abeve are subject to
charactaristic measurament and selecticn while being

cocaveysd as held on the base tade and further to a taping ¢
rrocess. The abcve-mentioned methcé has the advantage that

the elactronic compenent is stably held on the base tape

while zeing conveved, hcwever, siance the electreonic
compcnent cannct be taken out directly usward apart from

the base tape, the taping operation is difficult and the
base tape once used cannot be used any mcore after the

taping cperation is comzleted.
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Whan an electroniz component
terminals formed from a sheetmaterial is selected as a -
workpizce, after completing an electr-onic component by

ompenent element to lead terminals

0

attaching an electrornic
(leaé frame) formed frcom a2 sheet material, the electronic
ccmocnant is separated from cthers ané transfarred to 2

conveyor equipment. Therafore, any base tape as described



2 inthe wire type lead termnnals cannot be used In order to convey this
el ectroni c conponent 'with plate type lead ternmnals, there is a conveying
met hod in which workpi ece holders with recess portions opening upward are
attached at a constant pitch to an endl ess chain driven intermttently and
el ectroni c conponentsare put in each of these recess portions. However,
since the el ectronic conponent isZ2nerely put in the recess portion of a
wor kpi ece hol der, the el ectronic conponent is possibly displaced on the

workpi ece #iplgles wird aiyﬁe Adad Ree M £ C@ardiidade diked 0 afh 'Jﬂéf a force
efFEttlng at t he tlnq} intermttent feed. Furthernore, when t
t

eb ect r oni CT ST ENES GIRARFFAR IR GIMBANSP L With Plate: (hype alr%a‘ﬁl rection,
t he el ect rosdnci migondrdre airenal mwﬁ@tmﬁd@mrbwmmlvﬁHmﬁﬂ:@r

fallin off G o] For_the above reasons rkpi ece
conveygnce |JrLec olﬁ gr ) %D &qrtrﬁqnesd ESHAS ARNRE &T ree(,attlt@\r,\fg’ ‘ﬁfﬁ

allows a la tqdrts'daam tRides hnittch ame gardd etscs tdimnmrdfp.ume :.mzama:mmy ect i on.
Convent i ongld Y1 ‘é&%k@u@ Wl otx%.nQ;f %CI B e% haL R ¢ fhelent, ocessing

times are 1nclu na pro uctlon e proCessSing spee f the
entire pﬂ@ﬁﬁﬁ%Qﬂﬁ'faC|llty is generally adjusted to the process requiring

the longest progRasidl] ldifze ERRI @@ ok onldn@C §3S meQUly gyt a short
pr ocessi ngﬁ{jl ne cannot start its oper ation unti an oper ation of the

process raduitienFadsss feFedenpPdc s ¥oFdPlese |h§1616|‘?pl &hed e LHGtaPESs o

results i @ﬁipﬁﬁe&&oﬁﬁsiid%glm@edl%@d.alc@w &hnf rt@xlee%yk@fietaenwtalerre or

ey X0 PR R T O i U KT

serious. Eﬁﬁ@h&umurat ithevitdweobft Hateeadntegtofiernd .t r Endthlermolrie,- sort

oo Y MU0 o B BRRNCIETL R B O S sy

processi ng cirsudprt pec direction, the electronic comnonent cannot be
prevented from being displaced or falling off the workpiece
holder. For the above reasons, the workpiece conveyance
direction is almost limited to horizontal directions, which
allows a little latitude with regard to the workpiece
conveyance direction. ' |

Conventionally when a plurality of processes having
different processing times are included in a production
facility, the processing speed of the entire production

k; . facility is generally adjusted to the process requiring the
longest processing time. Therefore, any other process
reguiring a short processing time cannot start its
operatioh until an operation of the process requiring the
longest processing time ié completed, which also results in
slow processing speed and low efficiency of the entire
production facility. Particularly when. the processing
times of the processes differ extremely, the above-mentioned
pProblem is much more serious.

Furthermore, in view of the recent growing trend of
multi-sort small-quantify production, when a component
requiring a different processing time is transferred to the
production facility line or when the processing time of the



3 process requiring the |ongest processing tine is changed, the
processing tinme of the entire production facility nust by changed, which
results in requiring much time for adjustment procedures. SUVWARY OF THE

I NVENTI ON Accordingly, it would be desirable to provide a conveyor

equi pnent which 1is capable of stably conveying a workpiece at high
speed and conveying nore freely in regard of the workpiece conveyance
direction. It woul d al so be desirable to3rovide a conveyor equi prent

which 1is capable of _increasing, .the processing speed of the entire -~
producti on facHIGPSEhd TFEHFLDY ~Lhe s?‘%ﬁ?@s"" a?ﬂgoc BRI - LfSg s A
mechani sm constahsrigeat). tHe wondod e iser e e of alblee ent ipe0 prdduztdemyv ey or .

equi pnrent capa .Qf, ' i | chak ' pr.oc i ng.time of
egchpprocessP 2%§8gﬁfﬁg§?%¥%ﬁ§pagggﬁéégf Pﬁgggrgégﬁ?%Fn&gngﬁﬁwlgﬁéﬁ% S
provi ded a convddy tdqe fieshtadinstmnieprereduiekpi ece by a prescribed .

pitch, said eqymiRily GF S I R&EMTENdl ess wor kpi ece conveyance neans;
wor kpi ece retaining _neans_jor. retal ning. a workpi ece. on sai d conveyance

means at a const ant AFAHAINGIY il (WQUIA Bei deshEaRier 6P PrROVEARt Bent |y
driving said coueyiee negabtphenpr edhiehn ned didpLsrat et ckeabignd

buf fer means provi ded betmeen-ad'oinigghonﬁs of iaid drive neans, said

buf fer means bRy HRehGelCtEPAGSS: BT HPR rEReFE &% FPRVEYIIL OFE ween

sai d adj oi ni ng fitdeldey neéns begstrd | ngf andheel eesThiece! ucanveyanice
wor kpi eces at @iedsatg mned different rates whilst maintaining a tension-.
of said conveyance means. The present_invention has the advantage of -’ :
absor bi ng the pitch I&i Moarlshed ssebredesideble t9 provisecs ghnveyor !
mai ntai ni ng thediARMeRt Of whiehendleSScapable of increasing the

processing speed of the entire production facility and

permits a simple and space-saving mechanism
.construction. ' .

It would also be desirable to provide a conveyor
equipment capable of easily coping with change of the
processing time of each process. '

According to one aspect of the present invention
there is provided a conveyor equipment for conveying
a workpiece by a prescribed pitch, said equipment -
comprising: an endless workpiece conveyance means;

!

workpiece retaining means for retaining a workpiece on

said conveyance means at a constant pitch; a plurality
of drive means for intermittently driving said
conveyance means by predetermined different pitches; ;
and buffer means provided between adjoining ones of :
'said drive means, said buffer means being arranged to
absorb a difference in feed pitch between said
adjoining drive means by storing and releasing a - .
plurality of workpieces at a predetermined-different
rates whilst maintaining a tension of said conveyance
means.

The present invention has the advantage of
absorbing the  pitch difference between adjoining
processes while maintaining the tension of the endless



4 wor kpi ece conveyance nmeans, and this increases the processing speed of
the entire conveyor system For .instance, when there exist two processes
havi ng processing tines different by ten times, in case that a drive neans
bel onging to the short-tine process is driven by 1-pitch, a drive neans

bel onging to the long-time process may be driven by 10-pitch. Further, in
case that workpieces are processed one by one in the short-tine process,
wor kpi eces may be processed in units of tenfsinultaneously in the long-tine
pratess. Furthernore, buffer neans for absorbing the pitch difference of at
| east 10- pi tch nNPHPIRSR | FOAVEYBREEN PPRNS shEGIE t FipeS procEsasesndtife

| ong-ti me procesprocdsiminspeédt BE gheventdis dutivedfor Hygdatial | Fyrof
processes having different processiQ%rtinés can be intqﬂéated

wor kpi ece conveyarREEELT em "B whrFEE heSHt Bt esPg RITESTTCT L}%ﬁnﬁlﬁqe

conveyor system garodmssihostbues odififesénttbyiben prtiness, inheasdpythat
hi gh- speed processi hg.: cfy : r 16 3 ' .

Conveyance means San bid uafn@ BEIsRE S ELTHE hont R, I Reee 1o
virtue of the bufdeivemaly sb-Pieghi h@ c&%iesafeantePRlPREIRGt £ Hehe

wor kpi eces from febhd g fd fprddies P Widie bemeanyesa byl 16Lgdech. Varaet Nepf
nodi fi cati ons depending on'the style of the workpiece aonvey nce neaps

Wien a radi al - | eatP cGRPBnEREL] ¥ RS PLPRBESEH PBEalNeroMf obles of
the timng belt, the ishaslesitiakd oricresnnwcrkpdietieab maysbaporbcpasedyih or

vekLical 1y and protieR of ety SRt PSroRRLY it ine Fodb inde BERERET " ©
agai nst the wei gifunthetmeoteft bufifiesr . méagpr i hor orkwombiigie thker tpigch
force greater thagy¢fdtele thee!idd TR 980p2RcHE! REYCILES pHSvided
between the short-time process and the long-time
process. By means of the above construction, a
plurality of processes having different processing
times can be integrated in one workpiece conveyance
system, in which the processing time of the entire
conveyor system can be adjusted to the short-time
process, whereby a high-speed processing can be
achieved. Furthermore, the workpiece conveyance means
can be continuously driven without being slackened by
o virtue of the buffer means so that the conveyance
\ means prevents the workpieces from falling off.

The buffer means can include a wvariety of
modifications depending on the style of the workpiece
conveyance means. When a radial-lead component is
conveyed as retained in retainer grooves of the timing
belt, it is desirable 'to mount a rotatable support
pulley for supporting the ihternal surface of the

& timing'belt to a lift member movable vertically and
provide urging means for urging the lift member upward
against the weight of the lift member.

A spring or a weight exerting a force greater
than that of the lift member can be selected as the
urging means. It is desirable to provide a pair of
presser pulleys near both sides of the lift member in



urging neans. It
both sides of the

external surface of the timng belt being lifted by the support pulley of

I's desirable to provide a pair of presser pulleys near
lift menber in . 5 order to press downwardly the

the Iift menber. Since this buffer nmeans is constructed vertically, it can
absorb a great difference in workpiece feed pitches in a small floor
Therefore, two processes having a great difference
in processing tinme can be arranged adj adent each other resulting in that a

occupati on area.

great latitude is

allowed in regard of process arrangenent. The buffer

means has a p&HdsHh thSeesh ARl tha @?F%n%%es‘*ﬁ#ﬁ% Pelthe | e
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for retaini ngwermrdeﬂl]enc,e dite’ lmanonebabrdk cansgrest pidiffeiimce t hin
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eecggag@ggac r?‘}l%réﬂe%  3h NG "Q{é(%ie f?iob@t %éﬂ%%f%[‘s may Dbe
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nt1ng a
gc thwe n@mqsﬁ%ethiﬁfl%t R prgamétﬁ ng a

nmagnet to a gl&ﬂ'ﬁféﬁﬂcécﬂ b‘i‘%c@s@lﬁg Eﬁn& &8n Abé TGt aredell IR flderdthe

ece retaining ans nmay, al so be

ng
made of a rubt?@rcq?m ﬁ?l%u*%?'%d LRk tﬁhétre‘%e§§e&§rt}ﬁﬁl’€5 Bldtically

wor kpi ece onto t

hol d the enti raﬂ.]hﬁiéd cn‘rn armfdcrif t o e K [ xCEndieméllie. r ecess portion.

provi di ng a wor kpi
above, the workpi

3 PELEREL e dRe Uaohca, PRrb A ke, i GRS e

timng belt rebtadtign nofhdthe: giwmangl deéltude ii.2.al | bhed warkmigered of
wor kpi ece CO”%ﬁé’lﬁré@ﬁdﬁp lép’vé‘fﬁlgai.bewﬁéﬁré‘%deﬂcﬁ:%éngr kpi ece

merely put on the timing belt in the above case, the
workpiece may fall off. Therefore, the timing belt is
required to have a workpiece retaining means for
retaining a workpiece one by one at a constant pitch.
When the workpiece includes a magnetic portion, the
workpiece retaining means may be constructed by
mounting a magnet to the timing belt or by providing

a retainer groove in a non-magnetic timing belt

together with providing a magnet to a guide rail for
the timing belt to attract and retain the workpiece
onto the timing belt. The workpiece retaining means
may also be made of a rubber material and formed with
a recess portion to elastically hold the entire body
or a part of the workpiece in the recess portion. By
providing a workpiece retaining means to the timing
belt as described above,; the workpiece is stably
conveyed without falling off from the timing belt
resulting in that a great latitude is allowed in
regard of workpiece conveyance style. -

The workpiece may be attracted to the workpiece
retaining means when being conveyed for example by a
magnet, therefore, the workpiece may be conveyed not
only in a horizontal direction but also in a vertical
or circular arc direction to allow larger latitude

By
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retai ni ng means when bei ng conveyed for exanple by a nagnet, therefore, the
wor kpi ece may be conveyed not only in a horizontal direction but also in a
vertical or circular arc direction to allow |larger |atitude 6 with
regard to the workpi ece conveyance direction. It is desirable that the
attraction force of the magnet neans is nmade sufficiently greater than the
wei ght of the workpiece or the inertia force effecting onto the workpi ece
at the time of intermttent feed. Att®action force of the magnet
neans does not deteriorate even ghen used times unli ke an, adhesi ve nor

man : .
dareties the wor kpiiedt T§9a0k tonf BReWRERPLS e éP’&ﬁﬁYa‘nce dErethiPRorelt  the
wer kpi ece ret ai niingy dessinsalblbestiiat thenpattiaceibkpifesee ofa g avddmst

per pendi cul ar to | ' | S kpiece is.,conveve i,ch all ows
t he workpiece to "Lée}’&esgslla%?" éf%a\égeuﬁ&n‘%%%%rﬁo%ea%e%r f%%%#t%e \(}v&%l?tec%fa
retaini ng nmeans. tNewarkpidice -dredthe dinporisia foree| etfect ing onor Kihiece,

| 1s desirable Lpaldfiedlor GBI €CpnEONEUAICE JFRANSnL Srifi BOOAERINELS.
timng belt, and the “workpi ece retalning nmeans are retalner grooves

provi ded wi dt hwi FEtactiIhstEercei tef oRhehemagnetnamesnst adoesF et

timng belt to rgetidriid¥adeadviedl Mwhdins LBelhembalal feheSr O8YESke WD a
per manent nagnet i§ nmounted as ga net neang to a rﬁél for sleé'(;_%gly q_i.ll di ng
the timng belt, 3G amtt 85‘@‘53&&"1 a YRt rees o r any
attracting the wadqharticdlowacdampe wor kFuatheraiorieni ngtheanwdxksiedd vy

etarn the wor KPLASS M Rebl) SNl it Mepk o e D Bl ¢
can be conveyed Witdedtiigin apeupandicnlatrcdreatde piane hdnr ovhichy thel e of
the drive pulleyyoligilddd 'k ReddvdPedP! §hi8h allows the workpiece to
be easily loaded onto or unloaded from the workpiece
retaining means.

When a radial-lead component is selected as a
workpiece, it is desirable that the workpiece
conveyance means is a non-magnetic timing belt, and
the workpiece retaining means are retainer grooves
provided widthwise at a constant pitch on the external
surface of the timing belt to retain the 1lead
terminals in the retainer grooves. When a permanent
magnet is mounted as magnet means to a rail for

\,,,, . slidably guiding the timing belt, the permanent magnet
exerts a magnetic force for attracting the workpiece
toward the workpiece retaining means to stably retain
the workpiece while being conveyed along the rail.
The timing belt has internal teeth to be engaged with
a drive pulley, so that the workpiece can be conveyed
with high accuracy in accordance with the rotatory
angle of the drive pulley. The timing belt is able to
have a light-weight construction in comparison with
any other workpiece conveyance means such as a chain,
whereby the entire workpiece conveyance equipment is
able to have a small inertia force and a high-speed
'workpiece.. conveyance capability together with
- reduction of vibration and noise. Further, the timing



have a |ight-weight construction in conparison with any other workpiece
conveyance nmeans such as a chain, whereby the entire workpiece conveyance

equi pment is able to have a small inertia force and a hi gh-speed workpi ece
conveyance capability t oget her Wi th reduction of vibration and noi se.
Further, the timng 7 belt is made of an elastic material such as rubber

or pol yurethane, so that any possi ble nechanical inpact onto the electronic
conponent generated at the tine of interMttent feed can be reduced, which
causes little danmage to the el ectronic conponent. the timng belt is al so~

an insul ating Reddr i mede oL @n sdiestis matariale sush @s nubbay &rent
the el ectronippleafdiriie, Wentkathahy possebiet pdchantaiWdmgicace

of

it is.desirahle t kpi hol tot hai r
ta Const ant  FREh EhGh PARCREPRIFSCRADEBOE HOTBTERFER T dOVR A% it ai n t he

| ead term nal s iofteatmeitttremti f emsdnuare ides radhqedd, mwhdch oegrEstss i tite r act
the lead term fa%lnaﬂtew@a q-hﬁé‘e?ié €406 c 986 t.BytHEa%im‘ifn *ﬁ%&qﬁbo"e
the elec ep nte

descri bed constructi on, ronic co nents can rev rom

falling off or iisei alsei &5 ateauhAbinghaatiezdddonte dshpeuecheblar £a3onveyed

intermttently B RRq HOIdHicECe hLNeYahee: di r86ti 0BheS CRARGRGonMREN One
of workpi ece holders is damaged in the case of above-nentioned chain, it

only necessary GRS ce t he damaged wor kpi ece hol der, while the other
parts can be reusedwherperdn ichairepdis eedlectediclaison thdhemworkpdiede ece

large space iNpglders have both retainer grooves to retain the lead
terminals of electronic components and permanent
magnets to attract the lead términals toward the
retainer . grooves. By: means .of the above described
construction, the eiectronic components can be
prevented from falling off or being displaced when the
electronic components are conveyed intermittently or
the workpiece conveyance direction is changed. When
one of workpiece holders is damaged in the case of
above-mentioned chain, it is only necessary to replace
the damaged workpiece holder, while the other parts
can be reused to permit a repair cost reduction.
When a workpiece requiring a different processing
time is supplied to the production facility line or
when the processing time is changed halfway, the
process having a long processing time (requiring a
great feed pitch) necessitates a large space in
comparison with a process having a small processing
time (requiring a small feed pitch), therefore, the
total line arrangement must be changed. On the
contrary, at least one drive means can be changeable
in feed pitch and the drive means and buffer means can
be shifted integrally in the workpiece conveyance
direction by means of a shifting mechanism. In this
case, it is possible to readily cope with change of

requiring a different processing fine i u | ed, to_the, product.ion
fagi | tygl I ne SPW&?’{) e "b%%se’ss}%gl?i ﬁ%gf'gg%?énﬁgdmﬁgw‘vwr gcﬁr ocess \/
having a | ong fwoddess ngot i bee(rehpini af aagreonstantd pitdd, neddsdi tates a
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conparison with a process having a small processing tinme (requiring a small
feed pitch), therefore, the total |ine arrangenent nust be changed. On-
the contrary, at |east one drive nmeans can be changeable in feed pitch and
the drive neans and buffer nmeans can be shifted integrally in the workpiece
conveyance direction by neans of a shifting mechanism In this case, it is
possible to readily cope with change of 8 processing tinmes of the
precedi ng and succeedi ng processes of thedrive means and to effectively
uti-lize the spaces of the adjoining %FOC sses vvitaout chapgi ng t he_,

ar refigenent of t RF[RSFEDr FdRas oRT aLPFi ( PrEFREINFnARA FYFREHEERRNi sm
may be construct gsrdegdey i BGig theguddd veechaansm dnd noyald §fseppesly ng

t he drive neans anpd. -shift,i e driyv Sad . ' C, ance
di rection mnuarﬁﬁflz%rt]g%t%?eléca fy‘{%%naadifgjt%ﬁg ﬁ%‘%sﬁgesr ,wjbt%p%/ e

| f ke. Accordi ng tchangingr thepesrrahgemenpr esbntthenventive, piedection
provi ded a net .hockégimeyiﬁlg. a workpi-ece by a prescribed pitch, t he
met hod conprising: providing an endl ess_workpi ece conveyance neans;

retai ning a workpi ece Biet nglé&i-\’i’@yaﬁééhﬁ@éﬁg‘ dray BensEaRetpreErd by

internmittently drpMwWoaSad h GUIRY akehafBams £by AoPaAbL#l slppett thidvehereans,

sai d conveyance rgxz_ins bgtll?gag}%.rl V%g bﬁ'?ﬁ"d drtl__ve ans at predet ern?'__ﬂéad

di fferent pitchedTH¥R i A0S BPEFEIBECE RN By i PER™Fet fBen

adj oi ning drive nearipiyce prodaliveyarnnd f er direatdion t hemabeabdgn, osaid

iges at preder A LTI Y #p8E8hy p LRl SECKREN BRI O

conveyance means. The Zbovedimg oot Rrothex uraspest t ef prideentpresent
invention, there is provided a method of conveying a
workpiece by a prescribed pitch, the method
comprising: providing an endless workpiece conveyance
means; retaining a workpiece on the conveyance means
at a constant pitch; intermittently driving said
conveyance means by a plurality of drive means, said
conveyance means being driven by said drive means at
predetermined different pitches; and absorbing a
difference in feed pitch between adjoining drive means
by providing buffer means therebetween, said
absorbtion being effected by storing and releasing a

\\,,,;s plurality of work piéces at prédetermined different

rates whilst maintaining a tension of the conveyance
means. '

The above and further features of the present
invention are set forth with particularity in the
appended claims and -should become clearer from
consideration of the following detailed description of

. exemplary embodiments of the invention given with
reference to the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS '

FIG. 1A is a schematic front view of a conveyor
equipment embodying the present invention;

FIG. 1B is a plan view of ‘the conveyor equipment
in FIG. 1A; '



I nvention are set forth with particularity in the appended clains and
shoul d becone clearer from consideration of the follow.ng detail ed
description of exenplary enbodi ments of the invention given with reference
to the acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1A is
a schematic front view of a conveyor equi pnment enbodying the present
invention; FIG 1B is a plan view of the conveyor equipnment in FIG 1A

9 FIG 2 is a perspective viewof atim®g belt of a first enbodi nent of
the present invention; FIG 3 is a front view of the commenci ng end of the-
conveyor equi pnent FEGFI% 198 PRYsPectiveviey 2% c %%%%mﬁnbﬁféwpﬁf t he
conveyor equi péreﬂiréﬁkéﬂbéﬁﬂiﬁéni:héﬂtﬁé bi/eseht\;’ ifAvEh&icd; FIG 5 is an

enl arged section VI€¥/Of t he cogye or pqs taken along the lipe V - V
in FIG 3; FIG 6 i%1Gn 3nitEr §ed™ & SR re33r2Fon of
buf fer neans; thé& corveyesr eQudepinengedin EEGti DA; view of the conveyor
equi pnent taken aI the, li I F FI S

enl arged section Vlg%/ o :gﬁ conveyo#dé& ggbtgbflakg%egloﬁg tﬁggline
VIIL - VIl i ncéh@RySr ERGipsent a:atkemtail,'mgv thet Heing dBVe -pciv i dm of the
conveyor equi t 3n FIG 1A; FIG 10 is a front view of the term nating
end portion of e conveyor equiprent (in FIG 1A, FIG 11 is a schematic
front view of a con@%‘?or RqipHnan  enlargedongeshion n¥AEVof °f-hetlb?esent

conveyor equipment taken along the line V - V in FIG.

3 H ' V

FIG. 6 is an enlarged right side view of the
upper portion of buffer means;

'FIG. 7 is an enlarged section view of the
conveyor equipment taken along the line VII - VII in
FIG. 3; | _

FIG. 8 1is an enlarged section view of the
conveyor equipment taken along the line VIII - VIII in
FIG. 3; .

_ FIG. 9 is a front view of the middle portion of
- the conveyor equipment in FIG. 1A; _

FIG. 10 is a front view of the terminating end

portion of the conveyor equipment in FIG. 1a; —

FIG. 11 is a schematic front view of a conveyor w/

equipment of a second embodiment of the present
1nvent10n,

FIG. 12 is a plan view of the conveyor equipment
in FIG. 11;

FIG. 13 is a perspective view of a timing belt
and a workpiece of the second embodiment;

FIG. 14 is a schematic front view of a conveyor
equipment of. a third embodiment of the present
invention; _

FIG. 15 is a section view of the. conveyor
equipment taken along the line XV - XV in FIG. 14;

FIG. 16 is a .side view of workpiece conveyance
means of a fourth embodiment of the present invention;

LA



invention; FIG 12 is a plan view of the conveyor equipnent in FIG 11;
FIG 13 is a perspective view of a timng belt and a workpi ece of the
second enbodinent; FIG 14 is a schematic front view of a conveyor

equi pnrent of a third enbodinment of the present invention; FIG 15
is a section view of the -conveyor equipnent taken along the line XV -
XVin FIG 14; FIG 16 is a side view of workpi ece conveyance neans of a
fourth enbodi ment of the present inventioni0 10 and FIG 17 is a
persspective vi ew_of a wor kpi ece conveyance nmeans of a fifth enbodi nent of
t he~present i nvef DETAI LED DESCRI PTI ON OF THE EMBODI MENTS FI G 1A and
F+ G 1B show schemati (FI‘G ews70fig he eeirgpectisteenvbéwa ofona ewairkedldqarent

of a first enbodi th S | CQNV. equi t
compr i ses. a vior k§LEVEYRRSE SRS P as TRt Aol 6 Th B
frames wth a pl umazienty.@f el ectroni c conponent el enents fromthe preceding
process, a separ ﬁﬁﬂﬁ;@ﬂ’ﬁﬁﬁ%ﬁﬂﬁoﬁwrﬁﬁ NEMEdSIMa@Ed r oni ¢ conponents.
fromthe el ongate portion rane, neasuring.progesses C and D
for measuring the el edtlG-c %aﬁ%t@qst?%sséf’wt ﬁ€h§1“§gt’-FoF‘ﬁ1@W§o ﬁg’rﬂ

mar ki ng process léri‘tqrreprs?éﬁeg reff ks oeoﬁhey@i:e@q@rpmemorrwnemt sﬂnstrreans

of a | aser marker ns, an NG no- qo.o conponent renovi ng
r‘?ﬂ&l %Hﬁ’ﬁ ?Jfgwﬂ@ deteri orat ed

process F for re
characteristics, a remie ngopveyess Gqﬁrbpmdnst redupriges hea ewertkpdriae

Cogonent s into %e%%rl%llnrgaB@%be@@dAaféﬁpfggeP&Pﬁ&sét’l&‘lgate lead frames
with a plurality of electronic component elements from
the preceding process, a separating process B for
separating the electronic components from the elongate
portion-of the lead frame, measuring processes C and
D for measuring the electric characteristics of the’
electronic components, a marking process E for
printing marks on the electronic components by means
of a laser marker or the like méans, an NG (no-good)
component removing process F for iemoving electronic

components having deteriorated characteristics, a
ranking proceés G for distributing the electronic
components into several ranks, and a taping process H
‘».-.4 for taping the 1lead terminals of the electronic
components.
An endless timing belt 1 as shown in FIG. 2 is
- provided throughout the above-mentioned processes.
The timing belt 1 is made of a non-magnetic rubber
material and formed with internal teeth 2 provided at
a constant pitch P,, on the internal surface of the
- timing belt 1 and retainer grooves 3 which are grouped
in units of three and provided widthwise at a constant
pitch on the external surface of the timing belt 1.
The retainer grooves 3 of each group horizontally
retain three plate-type lead terminals 6 of



for taping the lead termnals of the electronic conponents. An endl ess
timng belt 1 as shown in FIG 2 is provided throughout the above-nentioned
processes. The timng belt 1 is made of a non-magnetic rubber nmaterial and
formed with internal teeth 2 provided at a constant pitch [err], on the
internal surface of the timng belt 1 and retainer grooves 3 which are
grouped in units of three and provi ded wi dthwi se at a constant pitch on the
external surface of the timng belt 1. The retainer grooves 3 of each group

hori zont gl lpsgh84ahBalihEE6e P 3 §ﬁ¥%l rmipals,6 of a_radial -1 ead—
type electfbnic cénﬁgnegﬁéEég%fg%te as ﬁ&bnfe tsféeﬁgegoiié?%d in the
present ORIERE SA. PFhECRYST SRy iselthel Ares@nitvdnvientaodirection as indicated «
by the arrowsrthe Ekfind/pef 1iild Fr8VenPiihcheq; RSa9f 3 {d ¥ glid ve
pul | eys iP t rou?h 14.%Annn t hese ervelpuPI§§g¥c?E§H ﬁ I%%é%é&fg%Q, and-

13 are dP¥vERS AFEPHFL RMRESr it -a af di€ERseHE PEtohas abihmeansiefind i ndex -

heads 17 flikieodghvé Spuiheye tohahrughys410 AREnd3tRESe ddives i ntermi ttﬁntly
[ [ The

by 2-pit Lerr] é while the.pull.ey 12.is_driven by 1-pitch ( 1P ).
pul | ey 1%L1il§eg?fv nei petiexs ddi |1§'b§"8 ?ﬁl 88T H¥eB0 by 40-pitch ([err] )
whi | e t hénperhéycddtiprby fee dramengopooceSsvis &rshefe coftdndididax by t he
drive no 15, yi g t 4L8-an g ' ? .+n The %@ re, several processes
\ dg 1y' €n 5\?? - wh : .
havi ng d%‘??ere_nt ?Pe%d }?E?Leg%af% ?ﬁ%l gg%e‘% %%eg%éon 3‘e)ya()"tre ?(ﬁ‘ivﬁ%nt in
such wayiaserBiteantly Ry 2-Bisghbél 2P s)dvhike tye 2pwlkesh 1 itshe workpi ece
~ receivingrpyegesp A-pivaugh 1bhe)reasyLi Ba1 PLPCLES Sabwgt0-pitch at the -
measur i nﬂ Eroc_q_ss D,, by 1-pitch at the pmarking process Ee by 2-pitch at tKkg
NG conponBREIFENRA MY R¥oBe881EeaRAtPRe2l abXi Y Biites#08 dnd conti nuously
at the tenibg fHoCBENdY 14| Eobsthe bepiwgeprédads tie amatenge driving speed
Pl Sach BRREERDd) 4Yeheh-1 PO HBED: A L PTG AN 0 @ oreat
belt 21. Therefore,several processes having different feed
pitches are included in one conveyor equipment in such way
as follows: the timing belt is.driven by 2-pitch at the
workpiece receiving process A through the measuring process
C, by 40-pitch at the measuring process D, by l-pitch at the
marking process E, by 2-pitch at the NG component removing
process F and the ranking process G, and continuously at the
taping process E. It is to be noted that the average
driving speed of each process is identical. : —
Between adjoining processes having a great feed pitch -
difference, i.e., at the border sections between the
measuring process C and the measuring process D as well as
between the measuring process D and the marking process E,
there are provided large-scale buffer means 22 and 23 for
absorbing the great feed pitch difference of 40-pitch.
Between adjoining processes having a small feed pitch
difference, i.e., at the border sections between the marking

(<4

process E and the NG component removing process F as well
as between the rankiﬂg process G and the taping process H, ] .
there are provided small-scale buffer means 24 and 25 for .
absorbing the small feed pitch difference of 2-pitch.
The following describes the specific construction of



difference, i.e., at the border sections between the nmeasuring process C
and the neasuring process D as well as between the neasuring process D and
the marki ng process E, there are provided |arge-scale buffer neans 22 and
23 for absorbing the great feed pitch difference of 40-pitch. Between
adj oi ni ng processes having a small feed pitch difference, i.e., at the
border sections between the narkinqurocess E and the NG conponent renoving
process F as well as between the ranking process G and the taping process

H .there a al e buffer means 24 and 25 for absorbing the

: r efr giged sgall- c3
S et feedtg"l EROGFTPEPEARBe D SR BT Th. * P Tt owi ng descri bes the
speci fic constratt tha obmmenéd®ng hendihufy eeiree ntdroneeh Ic Qe pREn L UE RERAt . At
t he conmmenging g- tg ' i , {here ar rovj ded t hree
pul 1 oy uni A 3gEeL 8eg B8 WENEL, SMAEE, I0P R G B B b uiT ey 30 1 s
suspended BfEGan3arnTBe bevermesk rppliley 36y vier cswapkndadkbar an asem W3 Ped by a
spring 34 fyarwar dwih8aB16i ESLALd AN A INAdGALAS rpw i, HL G 3),
wher eby a con\sﬁt@ant tgnsi on ?s app_lal%zid to the reét?%?r tr‘#ﬁcggpé?t?o?%ﬁ‘nq he
tinming bel 241 £orragd, 618 Ai fbrPoriorsoindicated hy BBet azréw i ded from
the pul | ey F3@.VB4a, t iRe F &b proesimitailideris i%h and atdg,qiheowe&éw' de pul | ey
32 to the re%gLVLng grogessdéﬁ ere a Uld% raél g having a construction
as shown i AeERERA9 BOHr iR t\tyg"’rl | BEiETHe ¢ ZNP B8ERSRIRfhstructed by
fixing a npormagnest cthaitimingidoedt dntis guided ifrgmbene @61 and Faurt her
fixing the n n -gagg | ui.de . nBesi the rajl i,de 37,
thgre are ??)%eaﬁl?vx%%o esg%gg&atkgﬁ V\AB?Lhalg%t é:rhﬁogiogfggﬁdo?mgdepearq#&r?é’nt
magnet 41. 32The thderegrivinghPrsicesiseAyokberddaaguide pail rakdaastiingnt |y
above the peggROenicLBaNels Ahovd 3% F2cIVisds st Be ol Al d thly
along a rail groove Tprnedsby t he yoEes 39 aﬁdBZS %E%@t %E%%¥%§%gﬁ? magnet
41. The | ea@hfefdthal3 b Fonatrrdcsedr Bii E18dngoRenonsmAgNEifedaid the
retainer ggaeyesid &fcd e dduivitghdhkel38r anRUUELREL fixing thereon
a ncn-qagnetic head guide 38. Beside the rail guide 37,
there are fixed two yokes 39 and 40 with interposition of a
permanent magnet 41. The upper portions of the yokes 39
and 40 protrude slightly above the permanent magnet 41 so as
to guide the timing belt 1 smoothly along a rail groove
formed by the yokes 39 and 40 and the permanent magnet 41.
The lead terminals 6 of an electronic component § retained
. in the retainer gfooves 3 of the timinq belt 1 are put close
ANt to the yokes 39 and 40 without contact. Therefore, a
closed magnetic circuit is formed from the permanent magnet
1 via the yoke 39, lead terminals 6, yoke 40 to the
permanent magnet 41, so that the lead terminals 6 are
strongly attracted toward the retainer grooves 3. Hence, the
yokes 39 and 40 concurrently serve as guide
members for the timing belt 1 and as magnetic circuit
u forming members. The leftward movement of the electronic
component 5 in FIG. 4 .is checked by the head guide 38, while
the rightward movement of the electronic component 5 is
checked by widened portions 6a of the lead terminals 6 and
a side edge of the retainer groove 3, whereby the lateral

displacement of the electronic component 5 is prevented.



to the yokes 39 and 40 without contact. Therefore, a closed magnetic
circuit is formed fromthe permanent magnet 41 via the yoke 39, |ead
termnals 6, yoke 40 to the permanent magnet 41, so that the |lead termnals
6 are strongly attracted toward the retai ner grooves 3. Hence, the yokes 39
and 40 concurrently serve as guide nenbers for the timng belt 1 and as
magnetic circuit form ng nenbers. ¢He |eftward novenent of the electronic
conponent 5 in FIG 4 is checked by the head guide 38, while the rightward
movenent of the el ectronjc conponent 5 is checked by w dened portions 6a ef
the | ead ternihalhs HipAnesy #8degdcthbe tRélr 3fai boergrboerayidade@eby t hied

lateral di@sprecpiErdy afo td¥e shlowat LANFEGCOIPONERE Prive PRENEIY Q% is 13 At
t he hi ndnpst e(%(ﬁighe rail 35 %hers i ,groyided,a drive pulley 10 as
shown in BFeY*4sd HiFhya AFiys phefto4; s“’E?‘ Bi 48d%Y®P a drive shaft 43

gh!ch iﬁ ﬂntezuiﬁudmrhﬂthyambbytby_Bypthehib&eihweimdfr.h&ﬁdtﬁ%- Cn_éhe44
rive s . 43, r c [ ' a pon- neti c _head.qui de :
a yoke Acirife sl R RIARCERE! KLY LLIVELR B ke A

non- magneteapraseide 4o ias YokgedSout sPeEmanenpord gy 4 Gf ande apethenent
fragnet 46,{&@4 veen M&%M'ﬁ%_,4§,ﬂaﬂ-ﬂggné-@esﬁf’é&?é@twwj.% Sn%@aaged wth the
internal teeth 2 of the timng belt 1"so as to rotatively drive the timng

belt 1. LIt the RSSIENEKsPF uER? PRI RARRRIhdINeY rdfuibetiveenokhed from
the per neysids @oaRE 49 .vi ehehsepyokieewdSes | eadedRigedalitnb thand the yoke 47
to the pernanen na%nst 46 Eg t@at,thgagiectronic conmponent, 5 is retained-
stably i r-1He Yt ZEREP Gr 86vERS S*HFLAHPH I i hF DA £ TOF3SivEDEve the
drive puldmivel@het hkéméngsbplovli dedilbsd iecdpiabove atonms4AFuekhber, carcul ar

arc surf Q3 ~guis Lhe_e I f.ace of t i i el wher eby
the el ectr nlgc"go%g%gﬁ% gsiééﬁ{:@efn ed 11‘fan(r:eo é"la{;‘%r?téc ?fagggr 6éi_%jgadi spl aced
when t he Shs WekecdSecohsaganerning ket orgnshdhge yokeoh7stoakhtt into a

circul ar g padeh@Chhghet 46, $o that the electronic component 5 is
retained stably in the retainer grooves 3 of the timing belt
1. Just above the drive pulley 10, there is provided a
fixed guide plate 49 whose circular arc surface 49%a
guides the external surface of the timing belt 1, whereby
the electronic component 5 is preventaed from falling off or
being displaced when the workpiece convevance direction
chances from straight into a circular arc direction. It is
to be noted that since the other drive pulleys 11 through -
13 have the same construction as that of the drive pulley (™
10, no description is presented for those pullevs herein.

The timing belt 1 which has passed through the drive

pulley 10 is driven downward along ‘a rail 50 (refer to FIG.
3) and then turned upward by a presser pulley 51. The rail
50 has the same construction as that of the rail 35 shown in
FIG. 4 so that the electronic component 5 conveyed downward
is prevented from falling off the timing belt 1 by means of
the attraction power of a permanent magnet. The presser
pulley 51 is continuously pushed downward by means of a
spring 5la, absorbing an inertia force generated in the 40-
pitch operation of the succeeding imeasuring process D, and
preventing the timing belt 1 from overrunning. A shock



to be noted that since the other drive pulleys 11 through 13 have the sane
construction as that of the drive pulley 10, no description is presented
for those pulleys herein. The timng belt 1 which has passed through the
drive pulley 10 is driven downward along a rail 50 (refer to FIG 3) and
then turned upward by a presser pulley 51. The rail 50 has the sane
construction as that of the rail 3514¢hown in FIG 4 so that the electronic

conponent 5 conveyed downward is prevented fromfalling off the timng belt
1 by .nmeans ebsthbeat fRatsi propbded D arder nesealasvirelly Tha-divas e

pul¥ey 51 I § GQPE'HHQPEEMtpH§h@WEg§%TT%§ %Py means of a spring 5l a,

absorbing an |nert| orce genera € 40- pitch operation of the
succeedi ng neasuA|hgrﬁﬁoééske[buﬁﬁnkFm%w&thhgcwmmrisearq;jxﬂﬂaﬂ.ﬁ«(nn

over runni ngsx doahagkiont1¢ ARPOL OELeSndingt 4 RIS Wr Ayt i cal Iy

recei ve the upmard nmovenent ar ge- Scale B p'neans 22
conprises aSprRRRLYSANSER®ALIRNG gﬁ!#@a%‘hd"% "FhﬂP-hhl’F’maﬁ%S thtea GIpEe r

vertically ghidabl ¥ynheniibe fémiyr SE&Bf:?é?ec&inéé‘@ed)'ééaar Mhin! B¢ YRR, end of
the lift nmepber 55 is gonnected to a chain 56 whi is connected to a

wei ght 59 ptBvFERAeGERT NP the'Hidhtars %41’5)‘?‘6114% %ﬁﬁ’d&(ét@ Pildad 54 mount ed
at the uppevﬂHStwendpﬁéckéE5[31|éHd53%Eﬁb&ﬁKhM1aﬂ1&Hé3uﬂiefﬂa%ﬁN%hﬂhbf59 i's

fixed to a |de ate 9_att.ached v c Iy |dabl t he hack surface
of the pil Ig%‘ ﬁe ge? ARG |30 ?J‘tﬁ gﬁged t %’t\l\gl r&58eFOt han
t he total melghidefplheelﬁﬁtatﬁadhadEﬁbntmnakﬂymﬁkmﬂdbaysoﬁOtaadbﬁtkand

raL,L:s 70 anguZéa?é ggsgﬂé q-,e,ttal![ H’éervpé gqa{rﬁt)%[g l\@htal Owéntege I|ft menber

55 is conti nuous and rnDst

portions ofh&ve #l??lgﬁ#ﬁﬂﬁeﬁﬁﬁrtqﬁﬁﬁa%h%aﬁﬂﬁih(Naighﬁtaﬁabhs émﬁport
pul | eys 60 pafb&d 5?59‘?&1&&/16}1%’ puﬁqetﬁe év)téhé'éie%n‘af rahgs! %t affBNHEr S5,

there are fixed a pair r ai and 71 extending vertically. As shown in
FIG 7, theailp‘f)%?c?ulb%rltn ﬂﬂ'qaé} é’@qe&qacﬁt%&rabmheweﬂt &hepyift member

55 is continuously urged upward. At the uppermost and
lowermost end portions of the lift member 55, there are
provided rotatable support pulleys 60 and 61 respectively.
To the both sides of the 1ift member 55, there are fixed a
pair of rails 70 and 71 extending vertically. As shown in
FIG. 7, the upper support pulley 60 is rotatably mounted by
a bearing 63 to a shaft 62 which is fixed to the lift member
55. The upper support pulley 60 has a non-magnetic head

\m;: guide 64, a non-magnetic flange 65, yokes 66'and 67 and a
permanent magnet 68 which is provided between the yokes 66
and 67, where the flange 65 and the yoke 66 form a groove
for guiding the timing belt 1. Since the timing belt 1 is
wound tightly around the pulley 60 due to the weight of the
aforesaid weight 59, the timing belt 1 'is guided by the
flange 65 in ordér-to prevent the permanent magnet 68 from
being damaged. When the timing belt 1 moves around the
support pulley 60, the lead terminals 6 of the electronic
component 5 are stably retained in the retainer grooves 3
by a magnetic force exerted from the permanent magnet 68 so
as to prevent the electronic component 5 from falling off
the timing belt 1.



a bearing 63 to a shaft 62 which is-fixed to the Iift nenber 55. The upper
support pulley 60 has a non-magnetic head gui de 64, a non-magnetic flange
65, yokes 66 and 67 and a pernmanent nmagnet 68 which is provided between the
yokes 66 and 67, where the flange 65 and the yoke 66 forma groove for .
guiding the timng belt 1. Since the timng belt 1 is wound tightly around
the pulley 60 due to the weight of t e aforesaid weight 59, the timng belt
1 is guided by the flange 65 in order to prevent the -permanent nagnet 68

from bei ng da Whe t ves around the _support pul | ey
60, the |ead t §F§ gu%?gghéﬂgFgcgﬁééﬁ%SQD SPRLY °§P¥a§§ably r et ai new
in the reuexxmn gpocheertbynanQagqenmfmﬁ ctﬂmeemmueq bedm Lheapdr manent ¢

nmagnet 6 p n e i e alling off the
[ oing bar§ 4pes BBsBRRYE kakd PoEbREREAD Fa GO AI o LB LR kN0 ot
t ensi on tQPQQ¥ePFéﬂeYnﬁﬂg portion of the tlrn ng belt 1, and it does not have -

such permanentysmagBeh 28 pﬁoytdedal nat&tﬁuuwﬁ{et&w lrszlﬁeul&é g4oyg in in
FIG 8, a non- nag e 74 is ixed in front of _the litt nmenber

55 via a Sffder? B?tnﬂgn'%h%f ’agbo‘l‘?mbﬁf Fiena sRprer 762aH& 71 are
provi ded nE&anhObh ai Hest o731 hend athe grdidiss 720 aF.lae7maake79rbﬁ5daenatrragnet ic-

head gui 5,.¥0kes. 77, and. 78, er npnent . ich is

[ nterposg’d’%‘et \hé%ﬁ él(=5k“-é1§e7 2 P %&&hﬁrer@ S &Rt @ é%sf%&ngw di ng the

tim ng belagnetis heademub@eth%.yxﬁkﬁs'ﬂﬂ amd Ws,aaddtaenpemaageht magnet 81.
In the s nper qﬁﬁ_ Kk 792 and 80, and a .
per nanen'?{%élgﬁetgfﬁhig% {t hJéngr%%%l?é ‘? abo giggns?rgﬁ:‘%lgﬁ] when t he -
tining be4hte's Aogekl V‘H’Q‘-P‘C%.l#%/r ABHinhEneaitising badt 74, is héorned _

termnal $¢6¢Qk {hRe€! PEIL 0N 8 O ARG &mamen&ehaqﬂ@d §1 ablynlehé he
retai ner grooves 3 of the tjn1ng bel exg& Eg fromthe
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and a permanent magnet.az. By the means of the above
construction, when the timing belt 1 moves vertically along
the ‘rails 70 and 71, the lead terminals 6 of the electronic
component 5 are retained stably in the retainer grooves 3
of the timing belt 1 by magnetic forces exerted from the
permanent magnets 81 and 82. It is to be noted that the
rail 70 has a length slightly greﬁter than the rail 71.

The timing belt 1 which has passed through the rail 71
of the buffer means 22 is guided into a horizontal direction N
by a presser pulley 84 to be driven along a rail 85 through \)
the measuring process D. The rail 85 has the same
construction as the rail 35 shown in FIG. 4. After a
measuring operation is completed, the timing belt 1 enters
into the marking process E via buffer means 23 as shown in
FIG. 9. The buffer means 23 has the same construction as
that of the above-mentioned buffer means 22, thus no
description is presented for the buffer means 23 herein.

The timing belt 1 is fed by 2-pitch before the buffer
means 22, by 40-pitch between the buffer means 22 and the
buffer means 23, and by l-pitch after the buffer means 23.

Therefore, just before the drive pulley 11 carries out a
40-pitch operation, the forward buffer means 22 (1ift member

o




rail 70 has .a length slightly greater than the rail 71. The timing belt 1
whi ch has passed through the rail 71 of the buffer nmeans 22 is guided into
a horizontal direction by a presser pulley 84 to be driven along a rall 85
t hrough the neasuring process D. The rail 85 has the same construction-as
the rail 35 shown in FIG 4.. After a measuring operation is conpleted, the
timng belt 1 enters into the markiéhg process E via buffer neans 23 as
shown in FIG 9. The buffer means 23 has the same construction as that of
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the drive pulley 11 carrles out a itch operation, or ward buf f er
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}A/nereas thenbahxdw&cblﬁﬁﬂemh 23 3( inbfrlbsm? ers?ﬁ@itaﬁe&@§i§'0nedhat the

ower nost e .\hen the dr.i ul.lLe tarts erate, the
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noves up memt%mmn}es Wnentu.lcwedOapl tha dpeempost emsdcowadeissd, the

forward b QELQE It er eof

wher eas tﬁ‘é %ac{gemag}ga%fer negr?gg% ngggmgsp%%? +%WﬂT cz'\Jﬁgerm)st

end t her ecthe ARRETRGSSs enthitherens .dr Afteputréy, 1hilepshe tdwivieor war d

. buf fer ?{ml?e?v NV & d3 graﬁu%lrwa@apwwsram&ﬂéam &&F@éﬁ# force to the
e

tikgang be 1 fed fromthe nmeasuring process Cb pitch reas the
backward bIF3EH2 IigafPPiy 1RG, és c&éﬁ/ﬁl@r‘éﬂﬁ%ﬂ-?? f%’é‘%ﬁ r'?'tj’t"h“e‘a t$iAi8G belt 1
toward t hebent ki rﬁc;qormsa-.na Bgadupinghprodesdic pry2-gitecH Warnlateher neans

ot e ona Y sl PR Radnhr FLctie? SRRP A (T R4S, oq by
1- pi tch altng tirdngaible186 lbyowheddtheenpritimy fdihcelwe E by l-pitch.
In this way, the two buffer means 22 and 23 move in the
opposite direction to absorb the feed pitch differences.
Through the marking process E, the timing belt 1 is fed
by l-pitch along the rail 86 by the drive pulley 12. The
drive pulley 12 has the same construction as the pulley 10
shown in FIG. 5, while the rail 86 has the samé construction
as the rail 35 shown in FIG. 4. Succeeding the marking
process E, small-scale buffer means 24 as shown in FIG. 9
Km; _ is provided before the NG component removing process F.
This buffer means 24 comprises a rotatable buffer pulley 88
located below the drive pulley 12 and a guide pulley 89
located at the same level as the drive pulley 12. The
buffer pulley 88 is vertically movable while being urged
downwardly by a spring 91. Therefore, the buffer pulley 88
can absorb the pitch difference while keeping the tension of.
the timing belt 1. Forward and backward of the buffer
pulley 88, there are provided a pair of vertical rails 92
and 93 having a permanent magnet in the same manner as the
rail 35 shown in FIG. 4, so that these rails prevent the
electronic component 5 from falling off when the timing belt
1 passes through the buffer means 24.



drive pulley 12 has the same constrauction as the pulley 10 shown in FIG 5,
while the rail 86 has the sane construcfion as the rail 35 shown in FIG 4.
Succeedi ng the marking process E, snmall-scale buffer neans 24 as shown in
FIG 9 is provided before the NG conponent renoving process F. This buffer
means 24 conprises a rotatable buffer pulley 88 | ocated bel ow the drive
pulley 12 and a guide pulley 89 located at the sane |evel as the drive
pulley 12. The buffer pulley 88 is vertléglly movabl e whil e bei ng urged

downwardly by a s 91. ;Th buf f C b the-,
pitch difference ﬁfhgﬁ?he1?én§g§ﬁroPa§ﬁéB§iggﬁﬁggglﬁhiébéﬁgﬁﬁrd -
and backwar d mamﬂeﬂ)uffﬂm pininy 981t theie fed py 2Tpittch from Hhe NGt cal
rails 92 and 8§m$lé‘ﬂéﬁ'ﬂat eRSVIRGE by ProBess! ¢ Ned N RSB ABINET p2ockl’ r@ll 35

shown in FIG s_prevent the el ectroni T Conponent
from fal | i ng PnGnanredd 9% Wal GBI has ghac3amer GRPRTTHETAON: &S n%s 24. -
17 As shown i¥afl 35 léhowht &h PRESI A t hrouge me;dws‘tfreﬁ&mﬁbntdsw

t bel t f b tch f t he. N Ft
the ranking PRRCEEEE TR orhes 49 BROVERER f T ten i BHER LR .
the rail 35 st®whawvingl Ghel. sémet fwrfsmmaisltorendspmhatomf)fthlee buffe®s,

th

const ruct | on eSS FTH ALGET R RTGILE Zéffé‘fﬂ%gé.ng g e

buf fer means lemméoewnhgl%rqnqwsom.muw fie i FRRLNG PRBRRY

process H vi ggavyiai b ¥aivhigdh hﬁichhaa%ara;é:oesﬁéuebhgara&ttiba raei |tl§§
ectronic co 5is \J

ranaterroc Pt (RS ERAFHG SHOTa: {5° s nitn e oLEREPE e a SRRt e ey 1
a taping prooasaetmmmtmwcdﬂpbnenm.mglputkapsféraad ﬁnomh&hepmdmrng(bﬁit .
onou) iooch EELpRELEebiHY Slney aleseet dd ot sfLions Bomape O
commenci ng erRkocess between the taping pulley 14 and another pulley
(not shown). The timing belt 1 which has released the
electronic component 5 passes through the lower portion of
. the conveyor equipment to return to the éommencing end.
FIGS. 11 and 12 show. schematic views showing a
conveyor equipment of a second embodiment of the present
invention. N
The conveyor equipment comprises a first process I,
a second process J and a third process K for carrying out
prescribed processes on a workpiece of radial-lead type :;
electronic component 5. As shown in FIG. 13, an endless
timing belt 100 is employed throughout ﬁhe above-mentioned
proeesses. This timing belt 100 is made of a non-magnetic
rubber material and formed 'with internal teeth 101
provided at a constant pitch on the internal surface
thereof and retainer grooves 102 which are grouped in
units of three and provided wigthwise at a certain pitch
on the external surface thereof. The retainer grooves 102
horizontally retain three plate-type lead terminals 6 ef
an electronic component 5. Roé-shaped permanent magnets
103 are embedded width-wise inside the internal teeth 101
in order to attract the lead terminals 6 toward the
retainer



FIGS. 11 and 12 show schematic views showi ng a conveyor equipnment of a
second enbodi nent of the present invention. The conveyor equi pnent
conprises a first process |, a-second process J and a third process K for
carrying out prescribed processes on a workpi ece of radial-lead type

el ectronic conponent 5. As shown ipgFIG 13, an endless timng belt 100 is
enpl oyed t hr oughout the above-nentioned processes. This timng belt 100 is
made of a non-magnetic rubber material and forned with internal teeth 101
prqvi ded agrectessidt paneht@nthéleahmerc:mﬁssméﬁt@nl hevarpfwrgn! 4 ai ner

gr o®ves 1 r hree and. prQqvi ded wi dt hwi se at a
certain p%ﬁﬁ%ﬁeg%% sur gaéc%f?xg 20T ST Thet et M BLFFRAE 102
hori zont al $gmpeReRth I ear 1?# Breveked efambm efal hixtg cﬁfﬂ)ftl‘ﬁm tdlndiGig oni C

conponent g1 #R0Ch § hapgeh PeL ARSENT nbedded wi dth-wi se
ihside the internal teeth 101 in order to é’?%rac ‘ﬁg:taéﬁym“ﬁgln?%

toward t he? efedgeant PublepoRresaigs, mMheneby rﬂallubkﬂfeied)nst ruction, even
when the V&gt Aoet LMY ey@nGRe HIByd dduMifddCana tﬂh%fge'ele@terfgxg' Gre

conponent 5 can be. prevented fromfalling off the timn
Fur t her norRE TR3R%%99 s no need to nount any magnet to reI evant pul |l eys or
rails, whereby Memdinfiregd Hﬂnstlramctﬂsora&:.@iferi h:@{ NP A 199U ipRTR R sand

Bﬂffﬁ;s o S eld 5% oS IR el A0 I, Gl BT LSS o ve
i nd| cat ed wxmw regnvthien aFir@wsl in Atrm:ng ltlhesamang efieset b&lﬁbﬁrﬁt, drive
seco% éﬁ%ﬁﬁl%ﬁ?v%w;\él ti)éyai_?b 3 %B’ ?s %(fr &\%ZL%Kyanﬂ%ng ﬁ l:nfjhiw
bei ng cap®} & Wﬂﬁ&ﬁﬂtng’lfté?éld phidieeshee speonidy @ind. tharti dulimel y the second
drive pul gy ibll 131 Raaliiedaee a-19¢aPbY Rloo%s 114 and 115 being
capable of varying feed pitches respectively. Particularly
the second drive pulley 111 is installed on a movable plate
118 together with buffer pulley 116 and guide pulley 117.
The movable plate 118 is guided slidably horizontally by a
guide rail 119 and is horizontally movable by means of a
motor 120 and a ball screw 121 which constitute a shifting
mechanism. The buffer pulley 116 is movable vertically
while being urged downwardly by urging means 122 such as a
spring or a weight'in order to absorb the feed pitch
Egt difference between the preceding and succeeding processes
of the drive pulley 111. The guide pulley 117 is providea
to change the feed direction of the timing belt 100 into
horizontal direction after passing through the buffer
pulley 116.
Just after the first and third drive pulleys 110 and
112, there are also provided buffer pulleys 123 and 124 and
guide pulleys 125 and 126 respectively. At the forward and
‘backward end portions of the conveyor equipment, there are
provided guide pulleys 127, 128, 129, 130, and 131 and
tension pulleys 132 and 133 so as to apply a certain tension
force to the returning portion of the timing belt 100.
The.following describes the operation of the conveyor



118 together with buffer pulley 116<and guide pulley 117. The novable plate
118 is guided slidably horizontally by a guide rail 119 and is horizontally
novabl e by neans of a notor 120 and a ball screw 121 which constitute a

shifting nechanism The buffer pulley 116 is nbvable vertically while being

urged downwardly by urging means 122 such as a spring or a weight in order

to absorb the feed pitch dlfferenpg bet ween t he- precedlng and succeedi ng
processes of the drive puIIey 111, The gui de puIIey 117 is provided to

ot o padigbnfhRLERC AL A LT SR HiBeCRRaBR 2T 2L T

drive pulshppesit® that 1tlke sémred Pocdso prhas the bbbEeespul [ eys 123 and
124 and e 2 £&a I ng backward
end port%olyr?gggg%heMJg%%vgtlgérld%qU| pgmania c%%eeree%art?tep?ggls giﬁ%g‘ég gul | eys
127, 128is1fguriBimegnads 1banduAs Rt Af jihie @rocess dnand3gheo as to apply
a Certa'%rb%g§§939f9££§ o EﬁgfiﬁiéﬁrﬁéHbé¥¥1ﬁ‘2Q Q@oteeméénigglbﬁét 100.
The follomnng desCribes the eratiqn of, the conve equi pnent
having t R€ & 69e°f’reﬁlﬁ?o?1’e%° hatr ucﬁqeoﬁ"@d’ﬁpé’ﬁlﬁg Pplai-st‘ﬁ’é’%%% process
J has tha-ghechesh amec:esssmgpﬁodas tmewqc-gaacngmaneoéeédsmdfu rst
process | is fou as., | o as, t f. ot e processi ng
time of PREEAFrY’ p?%%sgs pé?ﬁQM%th EJ%hlr 30888 hat g? Qgprocess J.
The t|n1BgmbettméDmeskpkecgalinazb;pnqﬂessedtha finits pzoﬁ@%& |, by 1-pitch
in the seg J; n AL ighel BS BRET & 650 sAtthesarre
tinme, wo(rg aﬂgcgéggféf% 1:} oces?ﬁ%%fﬁt é,d?lcjef ?o és??m ?aneouérsj;/ in the ‘w/
process P, aoﬁelbyu@#ﬂ§|thﬂﬂ9[ﬁﬁﬂk&iﬁﬂFQ%ﬁiY ﬁnunhﬁspéﬁc%%ﬁ)§1 R aneousl y
in the pli:ﬁCES&aK all 48U %f’@éss@é aamebw@%&aganfa@abeoswo&ﬁ oni zed so as
to increase the processing speed of the entire conveyor. sten1 In this
case, thédFERYSHitRe RATISHEME SHaafelt (fhe entire ¢ Rveydr syst
In this case, the feed pitch dif erence between the
processes I and J is absorbed by the huffef pulley 123, the
feed pitch difference between the processes J and X is
absorbeé by the buffer pulley 116, and the feed pitch
differance between the processes K and I-is absorbed by the
buffer pulley 124. _ ’ _ _
It is now assumed that the feed pitch of the second
process J is changed from l-pitch into 2-pitch and the feed
pitch of the third process K is changed;f:¢m 2-pitch into .
one-pitch. In this case, the feed pitch of the second R

moter 114 is changed to 2-pitch-and"the_feed pitch of the
third motor 115 is changed to one-pitch. At the same time,
the moter 120 is driven to move the movable:plate 118
rightward to the posxtlon as indicated by the two-dot chain
lines in FIG.1ll. With the above operation, the space X: of
the second process J is extended to a space X;, on the
centrary, the Epace ¥, of the third process K is reduced to
a space Y. This change of space is required because the
process having a larée feed pitch necessitates a large
space in order to process a greater amount of workpieces
simultaneously, whereas a small space is enough for the
process having a small feed pitch. The construction as
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processes | and J is absorbed by the buffer pulley 123, the feed pitch

di fference between the processes J and K is absorbed by the buffér pulley
116, and the feed pitch difference between the processes Kand I is
absorbed by the buffer pulley 124. It is now assuned that the feed pitch of
the second process J is changed from 1l-pitch into 2-pitch and the feed
pitch of the third process Kis changed from2-pitch into one-pitch. In
this case, the feed pitch of the second nmo2& 114 is changed to 2-pitch and
the feed pitch of the third notgor 115 is chapnged to one-pitch. At the sane

tirfe7 the notord@Seriked pbeve: demePe thed nB¥vaBI ERsCs! é‘%lﬂt@’ht%r‘deie
the position a%sadhighedaﬁabihﬁtwadebpﬁzhgl withnehahgeFb& féed Phth.t he

above operati on, er the econ Rroc Jis e ended to.a
space [grr], on theq%iﬁﬁ Ehs 58838 ?Srrf gﬁﬁ%lr%Prn ?F?Ed

reduced to a spadm@anel]lt 1§'lpm\ukdarq;;ev1m°h Mpu&iewsqdbuédeb‘ep’am&eythu

process having | C e pﬂgg
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space i s enougtvith tln:éeernleb%eyasnawn@he SHAE | MARREY pRE chhe fer means

construction aspa ogozgegﬁrtggdfgpggeehgag§méﬁta hi'gh space usablllty as
wel | asa high capabilit pi change .of feed path. hoygh t he
é setd &n@ﬁbaﬁu %

novabl e plate 118 i nF1® nBRevi 58%%%% WSS wﬁLBUIl 8y s2

(buffer pulley ddfvepsrgegttphehtentl ) thtrdubhbodinent, dff iy beesent
provi ded with threeﬂgulleys In the sane manner as the buffer neans 22 or 23
i n\the first emsd FI GS. 14 and 15 show schematic views show ng a
conveyor equi pnent dThe tdunveymboednuépment tof prleseptresensnt émpodihent

Comed b ool TRURELabAE PR EESREMT, CHTUCSE it PO | °

sane third process N. A timing belt 100 whlch has the same
construction as that in the second embodiment is provided
throughout those processes. The second process M employs
a vertical furnace 140 such as a heat treating furnace or
an ultraviolet ray'irradiating furnace in which a support
pulley 141 being movable vertically is inserted. This
support pulley 141 for supportlng the internal surface of
the forwardlng portion of the t1m1ng belt 100 is rotatably
mounted to the front surface of the uppermost end portion
of the lift plate 143. To the front surface of the lower-

Nt most end portion of the lift plate 143, there is rotatably
mounted a presser puiley 142 for pressing the internal
surface of the returning portion of the timing belt 100.
As shown in FIG. 15 a nut member 144 is fixed to the rear
surface of the lift plate 143. This nut member 144 is
engaged with a ball screw 146 driven by a lift motor 145
and is guided by a guide rail 147 slidably vertically.

Therefore, when the lift motor 145 is driven, the
lift plate 143 is moved vertically by the ball screw 146,
so that the sﬁpport pulley 141 and the pressei pulley 142
can be moved vertically integrally. '
A buffer pulley 149 is arranged forward the 1lift

plate 143, while a presser pulley 150 is arranged backward
the



construction as that in the second enbodi ment is provided throughout those
processes. The second process M enploys a vertical furnace 140 such as a
heat treating furnace or an ultraviolet ray irradiating furnace in which a
support pulley 141 being novable vertically is inserted. Thi s support
pul l ey 141 for supporting the_lntﬁﬂnal surface of the forwarding portion of
the timng belt 100 is rotatably unted to the front surface of the
uppernost end portion of the lLift plate 143. To the front surface of the

| over - Moete £l BT N OboLhgck | fhe Phet fed i PTG S 5L 3Ry mount ed g

presser 142 or ressin I nter nal® suf urni ng
portlcn1(ﬂfQﬂ%§9@|ﬁ1ﬁglﬂelPulb€Y 348 sHivigh idetRimBines, taenﬁeedepbsphl44 i s -

fixed tOdh&n@e@nmsugf Bé@tOiOG?alééiﬂ%Fﬂl?ﬁ&zgf]lﬁ%he gﬁgﬁgpet 144 is

engaged V\nthf % 2? screw 146 ven 'S gui ded by a
gui de rai IThE47PY FHaEF} 9%r%f%a&?yveQWﬁﬁﬁﬁkﬁw?°Wﬂ¥é# Fﬁé RrgednB¥or 145 is -
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that the SURRYGN ba P Iigg 4% and the re§§er ul P be noved
vertical IV Afedfa A BT S s)fllfQ §Sé1°Paﬁ§ealF8 fRt89t he 1ift
pl ate 14SQBWheEeta phestzmlqgnbe%ﬁ:mﬂw|a;qnmpamged bgckhardetbical 21 |ift

plate 14 ke I 9, Is provided a drive pulley
148 mhlcamggteé%?%€s£$ %% 14%& fﬁéfaéhgb%ggﬁgd "bel t. 100: passing through
the first pr oéé@%‘i"dm@e mﬁ#@caﬂmﬁu@aﬁglﬁ@ dar theasegom@vnmeeasnd ur ged

by a SDrungtﬁését £Pe Ard Vil @ iGRNpualleyt €83, 09 Beffsr Puileytimng belt
100, Wne:lggy essi ve tenS| on qr_.sl ackenin to the timng belt 1QQ/

e T4 BRI dment & etﬂégVng“bF%¥elﬁh3 i s absor bed.
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the tnlrd process N, there are provided.a drive pulley 154,
a buffer pulley 1535, apd a guide pulley_l:o The drive
pulley 154 determines the feed pitch of the timing belt 100
passing through the third process N. ' |

It is to be noted that the nume*a‘s 160 through 166
denote guide pulleys, and the numerals 167 and 168 denote
tension pulleys. _ _

In case that the processing time of the vertical
fu'nace 140 in the above-mentioned embodiment needs to be
changeé, it is only necessary to vertlcally move the lift CQ
plate 143. For instance, by moving the lift plate 143 |
upwardly, the length of the timing belt 100 inside of the
vertical furnace 140 is so increased that the workpiece
stays inside of the vertical furnace 140 for a longer time.

Since the length of the forwarding portion of the timing
belt 100 may be insufficient in the above case, the
insufficiency in length of the timing belt 100 may be
compensated with the presser pulley 142 for the returning _
portion of the timing belt 100. |

Although the support pulley 141 and the presser pulley
142 are mounted commonly to the lift plate 143 in the above-
mentioned embodiment, the construction is not limited to the



determ nes the feed pitch of the timng belt 100 passing through the
vertical furnace 140. Furthernore, succeeding the third process N, there
are provided a drive pulley 154, a buffer pulley 155, and a guide pulley
156. The drive pulley 154 determ nes the feed pitch of the timng belt 100
passi ng through the third process N 2 Is to be noted that the nunerals
160 through 166 denote guide puIIeyé and the nunerals 167 and 168 denote
tension pulleys. In case that the processing tinme of the vertical furnace

140 in the abeve-peAtiened epbodi rewte napd s.» 1 3¢hg o€ |
necessary to vertically ethe ljft pla 143. S %@Qggg%gnﬁ%gé éﬂﬂ Vi ng

the lift pl 5P8 iﬂgpﬂﬁﬁapgr¥eyt+ﬁ}lkﬁuﬂ qﬁthﬁ@ FPﬁ1éngePﬂa§®OI4hS|de of
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case, the iaﬁqfé'scz.énelybadmhamﬁ fanglf inlcdutiesi agvheliet$00£ may be conpensat ed
with the pr e r Qien o n of .the timng belt
100. Althouﬁﬁ§ ﬁéggﬁ%%%?gégtﬁ#%aéﬂ%4 c%%% ?Equge %Ege%§|+%§ SN%P% & mount ed
commonly to the 4$fa mﬁ%n%aﬁpxaqqtauménabevuorhenecened end otlimienyt betlle

const r uct i 0Bchéx Nad | fhd Gfbdidd 0E usifE BROYELPEOLIONCELONE oFQr example,
it is possible that oqﬁg t he support pu IS nmount e Sthe lift

plate 143 wARFBARSRH AR 25 FRCHR iﬂZFF o%ftt%%Faq#ﬁ¥[ﬁ¥§ﬂﬂﬂ$ 2@%ent i on
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i nvent.i on. a neans for

nodif i cati ons t hi e sco he esent
retai ning a.%k#%ﬁﬁea 1ﬂg ﬁgtbép B?hé?t?+ﬂqu?u§?ﬁﬂIﬁﬁiméPa&§|ng an
attracti on ¢drare a)h‘eczatqmrmm@mponagnet Imsosdennto nedi<G.ould thieelianger
grooves 201 hayi ifh & IRV (MR VeRAI nTBY g Pl L "Bt O d 'S 4G B2 e

200 can be bent so. that the external surface of the belt

becomesconvex to widen the openingé of the retainer grooves

201, or the electronic component may be pulled sideward

from the timing belt. 1In another way, retainer holes

having no openings may be formed widthwise in the timing

belt.

Instead of a timing belt, a chain 210 having
attachments.ZLOa as shown in FIG. 17 may be used to mount a
workpiece holder 211. The workpiece holder 211 is made of

; a non-magnetic insulating material with an upright rib 212
provided at a side portion thereof. This rib 212 is formed
with retainer grooves 213 into which the lead terminals 6
of an electronic component 5 can be inserted to be
retained. At a upper portion of the workpiece holder 211,
there is formed a carrier surface 214 for carrying the body
of the electronic component 5, and a permanent magnet 215
is embedded in the holder 211. With the above
construction, the -lead terminals 6 of the electronic
component 5 are attracted to the carrier surface 214 by the
permanent magnet 215, whereby the electronic component 5
can be held stably in the workpiece holder 211 against any
inertia force possibly generated when the timing belt is



surface of the timing belt 200 to retain the |ead terninals of an

el ectronic conponent. In order to take out the lead ternminals fromthe

retai ner grooves 201, the timng belt 200 can be bent so that the external
surface of the belt beconmesconvex to w den the openings of the retainer
grooves 201, or the electronic conponent nay be pulled sideward fromthe
timng belt. In another way, retainer hol es havi ng no openi ngs may be

formed widthwise in the tinmng belt. |nsé®ad of - a tlmng belt, a chain 210
havi ng attachnents 210a as, sho in FIG 17 ma sed to -
wor kpi ece hoPgéves) LntRF LSk ceoﬁoﬁﬂﬁFnE‘il¥ %goﬁﬁen'%&?éit iC

I nsul ati ng naigecgion.t h an upr| ght rib 212 prow ded at a side portlon :
thereof. This rib_212,is for t.ai.n rogyes: 213 into [

lead terninals 6 af ah® elt&t n|%°% gcr‘}'bahtt §h CERS R Heh tg¥1 3"

retai ned. Atwerkppecepbolder 6 nbe lxm:ktpet@dm mﬂaj@:omruqth@m ofs ther rred a-s
carrier surfgpgyelebs LR Lidddiie-hodneal the shechnan! ctavranadls S

and a perrranent magnet 'S enb 211. h the above
const ruct i on; Oﬁfhe’feﬂé%ﬂepit% nthel slepdf terBinpést rson?EecWﬁ@rﬁd 5 af®r

attracted tOeScB.ﬁan%r r Iaerw&okﬁf@@e Zﬂzélbért ha %renqsmldagnﬁtﬂlﬁotnh%r eby
the el ectroni c conponent % be held a‘_glaé/ aﬁﬁt r lece hol der 211
agai nst any Fﬁé"FFl a PB:FEéo’Bo I ?tﬁﬁﬁggat WSy h@ n§ 8é:|tfc

driven inter gompehleny 05 agndl nst ptalrmanlewtganagnétheembeddéldr amden. the i s to
be noted that th %Q%é tion of the workpiece-holder is not limted to

t he constructrs ove menti oned enbodi nent where the retainer o/
grooves 213 for réttallrﬁ r@ntttieereaq ber motgds haty ethe oobileat iverwordkcanyl e,
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the body of an el ectronic _conpaonent_ 5 and a pernmanent nagnet enbecde% under
t he component. Also the electronic component 15 not limit
to a radial-lead component having plate-type lead
"terminals. ~Any radial-lead component having round-bar

type lead terminals, any chip component having magnetic
external electrodes, and any-electfonic component having
a magnetic casing are acceptable. For insfance, in order
to convey a chip component having magnetic caps in both
sides, a recess portion to hold the chip component may be
provided at a constant pitch on the external surface of a
timing belt, or may be formed on a wérkpiece holder.

A belt having perforatiomns --prdvided at a certain tt/
pitch may be selected as the workpiece éonveYance means
instead of a timing belt or a chain. Any of these
conveyance means is suitable for intermittently feeding a
workpiece with high positional precisibn. In order to
retain a workpiece to the workpiece conveyance means, a
workpiece holder may be attached to a timing belt or a
belt with perforations instead of forming retainer grooves:
integrally on the external surface of a timing belt.

The magnet means is not limited to a permanent
magnet, and an electromagnet may be used instead. It is
easy to mount an eléctromagnet instead of the permanent
magnet particularly to stable rails.

Although several specific embodiments of the present



recess portion. It is further to be noted that the objective work- piece of
the enbodinments is riot linmted to an el ectronic conponent. Al so the

el ectronic conponent is not limted to a radial-|ead conponent having

pl ate-type | ead term nals. Any radi al -1 ead conmponent havi ng round- bar
type lead term nals, any chip conponent having nmagnetic externa

el ectrodes, and any el ectroni c conponent having a magnetic casing are
acceptabl e. For instance, in order to conv@/ a chi p conponent having
magnetic caps |n both Slg a recess_portion_ to hold the chip conponent
myhe provi del¥enEiepnbaNs: bgenchubhyt fesexibedaiisly refersncs tonithe

belt, or may b&céﬁmﬁﬁﬂyﬁﬁgadMWKﬁQ‘QQelﬂoiﬁlafo He hirited Rdred tBALS Qh2E 00BS

provided at a certain p sel ect ed wor k |ece conve nce
means i nst ead ?ﬁaﬁgﬂsm ﬁﬁabe'f‘?‘xbf Rrhrn. v alZ]nyq?ﬁ 't %gor??ans
is suitable foskihlednint ¢hel prkeedi ng a workpiece with hi gh p05| t| onal

preci sion. In ord ain pi e ie Eﬁgp% ya
means, a workpi ece Ehﬁggfg% be@%l a%heg%?lg 5 \rll\g{'l gl tctﬁl sgl t gv&;\’nﬁt h
perforations m@%ﬁacetlpam Agppetai fzpmgr ‘éb@es scepegr F| ytbe t REessnér nal

surface of a tipefthsh!  adNad@maMSindEany 'éhéOtaﬂfI%é‘&&é@' QA nR2E" MeRal
magnet, and an el ectromagnet may _be used_instead is easy to- mount an

el ect romagnet FREPLSJPSt Wﬁétﬁé‘Fﬁ‘aﬁénﬂ-nﬁ&b‘ﬁ@@ SRexedM-arly to stable rails.
Al t hough sever aI spehh.él d.serﬁ)Odivrf@ién@I hbplﬁ.bat&btn of Britisht pagehgve

been fully des efe np IS to
be\wbot ed here ?153 855 8hah§ ésghgl%gl @gtl g‘ﬁ? \ﬁ% %hngzggéérle

those skilled in the art. Therefore, unl ess otherw se such changes
and nodifications depart from the scope - of the present invention as

determ ned by the appended clains, they



shoul d be construed as included therein. This is a divisional application

of British Patent Application No. GB 9209314.5 published as GB 2256841 A

25 CLAI M. 1. A conveyor equi pnment for conveying .a workpi ece by a

prescri bed pitch, said equi pnment conprising: an endl ess workpi ece

conveyance neans; 5 wor kpi ece retaining neans for retaining a

wor kpi ece on said conveyance neans at a constant pitch; a plurality of

drive nmeans for intermttently. driving sard conveyance neans by

predeterninedﬁ&#%igégnt pi tches; and 10 “buf fer neans provided -y

bet ween adj oi &s of said drive neans, sai.d buffer nmeans bein ot

arranged to abkeorb A dehveyenceguiphent pbrcnongeuéag.gawqr&pﬁgpﬁigg drive
means by stori geﬁg LR p | LY i Bheler kBi iak.a predeterm ned

di fferent rate% |?g%fégésbﬁﬁ%?ht%#%?ng&g;?éﬁg?pﬁeg Eggilg&conveyance

nmeans. 2. A convedBreRAlePFHeVPrhR1IErs ARAVELKABRFSi MPANShher ei n sai d e

wor kpi ece conveyancgofRpisce Sretdinint meins Poyirgta Mbiga wbekbliege a

constant pitch on ap_internal: surface thereof ang-s%id.gr'ye means conpri se

drive 20 puPT eFR1AGPRYEYRBER FedPScRfali REEARRY REEPRAI teeth of said

. timing belt. 3. Aac plumedritgyuiofnedrive cheamsd fioxr cinter2it®kotdyn said
wor kpi ece ret agni i ' i \ [ bakng a

o Al T ead cotbbuind R eBnleyBRUR nEane 1t P MU HERE a1 PFRE AL

terminals arrphtckies;napdral iel . 4. A conveyor equi pnent as clained in

cl ai m 3,3grherei n sahydr PoFKReQHE PR THW BEEWEAOHAToISE Nt Ghéer ofr OOVes-
formed w dt hwi se, at _.a,constant pitg :E%é¥130 S eg%ernal surfacg gf sai d\"
timng belt toSRifafhi¥si BeRBSd ?@Fﬁ SR P TP eBRE2PEF Y atPr act i ng
said | ead absorb a difference in feed pitch between said adjoining
drive means by storing and releasing a plurality of
workpieces at a predetermined different rates whilst

- 15 maintaining a tension of said conveyance means.

2. A conveyor equipment as claimed in claim 1, wherein
said workpiece conveyance means is a timing belt having
internal teeth at a constant pitch on an internal
surface thereof and said drive means comprise drive

20 pulleys having teeth for engaging.séid internal teeth of
said timing belt. o

3. A conveybr;equipment as claimed in claim 2, wherein
said workpiece rétaining means is arranged to retain a
workpiece combrising a radial-lead component having a

25 plurality of magnetic 1lead terminals arranged in
parallel. '

4. A conveyor equipment as claimed in claim 3, wherein
said workpiece retaining means comprises retainer
grooves formed widthwise at a constant pitch on an

30 external surface of said timing belt to retain said lead
terminals and magnetic means for attracting said lead
terminals toward said retainer grooves.

R



termnals toward said retainer grooves. .26 5. A conveyor equi pnent as
claimed in claim4, wherein said magneti c neans conpri se a nagnet provided

in a guide rail for slidably guiding said tinmng belt. 6. A conveyor
equi pnent as clainmed in claim4, wherein 5 . said nagnetic neans conprise
a magnet enbedded in said tinng belt at a constant pitch. 7. A conveyor

equi pnent as clained in claim3, wherein said workpi ece conveyance neans is
an endl ess chain provided with a non-gagnetZiGC wor kpi ece hol der provided 10

at .a constant pitch and_said workpigece retainin RS C ri ses.retainer
gr d8ves forrredpi%'sai %BP}(SY%E&‘E%}%‘?“Y@% EE&QN@FB ?gggmté'r FRHEHSANd a
magnet nounted t®asdi dagnelpieceansdeonpr ixet rachagaet |poovidedi dal @
toward said retagegeotae e%orlélidagi?(naﬁifﬂ'ﬁ LR LT At Cf al med in

claim 3, wherein’sard worKkpiece retain means conpri ses retalner grooves
havi ng narrow openings formed wi dthw se at a constant pitch on an external
surface of said &lm ng dehveyor ehdiphsit @d eadimeaninatfaivl, whdreird
conveyor eog:i prent . as_cl aleged i n_any one_of ecI ainms 2 .to % \gn ei_n sai
buf fer meard conPriSeRPrIReiE MRRRS. PORRF A ndy BP0 ST TPES e? i 5fb‘|6ﬂrt
pul l ey for suppotimiggabeiltt etnal censtant pfitshi.d tinmng belt, said support
pul | ey being nounted 25 rotatable to said |ift nmenber; an urging neans
for urging said lift nenmber upward with a force greater than the weight of
said lift rrerrber7:r ncl AdFPRveyer epirnent@s cyained anp@lallpf?'pwfélﬁ'@rln
pulleys for presshig adorRYidd| céflveyante! HeRindf isSaifl ehd 88 liln
sane pul | eys bei ng,roéat abl e and provideq on ejther side of said |ift
menber . provided with a non-magnetic workpiece holder provided
10 at a constant pitch and said workpiece retaining means

comprises retainer grooves formed in said workpiece

holder to retain said lead terminals and a magnet

mounted to said workpiece holder to attract said lead

terminals toward said retainer grooves.

15 8. A conveyor equipment as claimed in claim 3, wherein
said workpiece retaining . means comprises retainer
grooves having narrow openings formed widthwise at a
constant pitch on an external surface of said timing
belt to retain said lead terminals.

20 9. A conveyor equipment as claimed in any one of
claims 2 to 8, wherein said buffer means comprises:
a 1lift member being movable vertically;
a support pulley for supporting an int.ernal surface
of said timing belt, said- support pulley being mounted
25 rotatable to said lift member; '
an urging means for urging said 1ift member upward
with a force greater than the weight of said 1ift member
including said support pulley; and
a pair of presser pulleys for pressing an external
30 surface of said timing belt, said pulleys being
rotatable and provided on either side of said 1lift
member. '

A



27 10. A conveyor equipnent .as clainmed in claim?9, wherein said buffer
means further conprises: a pair of rails for slidably guiding the internal
surface of said timng belt, said rails being provi.ded 5 vertically at
both sides -of said Iift nmenber- and being provided wth magnets for
attracting said lead termnals toward said retainer grooves; wherein said
support pulley is provided with a nagnet on an-entire periphery thereof for
attracting 10 said lead terminals tofdrd sai d retai ner grooves; and said

| c 1o
o ot "Tnan, Hie Vet Se R o b ATRRRL (LR . BrBsRne | 9

and sai d railsaidSbuffét. meansofivepberegampriésesas claimed in any of clains ¥
L 1o 10, uhereln ap peaRtofNPafisSfbd diidgnRY t;axamgr ¥Rkl dhkerina1f ecd

pitch, said buffer ans 1S _provided succeedi g said i,ve pulley variable
in feed pitchSutfacear§ §6h@e§éﬂ1§3uPﬁﬁ§mtsFﬁﬁtHé#léohﬁﬂpge rovifeting 20 *
nmechani ¢n fOrvéftiéamﬂlysatdbdthV§1§§E| 0¥ saddasaidtbmbhbernmandsbedinegral |y

e n arproyiaed widh agrel eBE frrddor Rt RIS HHARTRLGES ¢ |

said 25 buﬁbeardeaasdfnetbénerogpooyes, support means for rotatably
supporting an inteppalg @Hff%&% o;ﬁap RIRFe1 £ORYRNABRE TPARS: o8 |11

drive nmechani smfor veriica said su port ans
absor bi ng neamsghet @@smrbmgtaqﬁeepe@g@r%Yorthw#|€?‘énﬁt1t€e&t|5m<:h of

sai d woypi eceaienxexanﬁsrm%ﬁa§scaaﬁaédbgamr tetalihgkrngyeswes ;obngai d
support means. said urglng means is arranged to urge said 1lift
member upward with a force greater than the weight of
said lift membef'including said support pulley and said

rails.

15 11. A conveyor eguipment as claimed in any of claims 1 .
to 10, wherein at least one of said drive pulleys is
variable in feed pitch, said buffer means is provided
succeeding said drive pulley variable in feed pitch, and
said conveyor eqﬁipment further comprises a shifting

20 mechanism for shifting said drive pulley and said buffer
means integrally in a feed direction of said timing
belt. _ e

12. A conveyor equipment as claimed in any of claims 1
to 8 or claim 11 as dependent thereon, wherein said
25 buffer means further comprises:
support means for rotatably supporting an internal
surface of said workpiece conveyance means;
a lift drive mechanism for Qertically.moving.said
support means; and
30 absorbing' means for absorbing an excessive or
"insufficient feed pitch of said workpiece conveyance
means caused by vertically movement of said support

neans.

LT



28 13.

A method of conveying a workpi ece by a prescribed pitch,
conprising: providing an endl ess workpli ece conveyance neans;

t he met hod
retaining a

wor kpi ece on the conveyance neans at a 5 constant pitch; intermttently

driving said conveyance neans by a plurality of drive neans,

sai d

conveyance neans being driven by said drive nmeans at predeterm ned
different pitches; and 10 absorbin% a difference in

bet ween adj oi ning drive means by prOV|d|n&

buf f er neans t here-

feed pit
bet ween,

ortec et or oot v ReBekRRHC R FoRBYIRG A R RS hoh o PHB ke
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conveyancpitehnsthe method comprising:

providing an endless workpiece conveyance means;

retaining a workpiece on the conveyance means at a

5 constant pitch;

intermittently dr1v1ng said conveyance means by a

plurality of drive means, said conveyance means being

driven by said drive means at predetermined different

pitches; and

10 absorbing a difference in feed pitch between

adjoining drive means by providing buffer means

therxre-

between, said absorbtion being effected by storing and

releasing a plurality of work pieces at predetermined

different rates whilst maintaining a tension of the

15 conveyance means.
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