2256841 1 TITLE OF THE | NVENTI ON Conveyor Equi pment BACKGROUND OF THE
INVENTIgN The present invention relates to a conveyor equi t—f.or

conti nd d§§§1conveying wor kpi eces at a constant pitch, an ED €;L¥—l
particularly though not exclusively to a conveyor equi pnent suitable for
carrying out a plurality of morking1processes In a production facility,
such as carrying out characteristic neasurenent, selection, taping, and

ot her processes on a small workpi ece such as an el ectroni c conponent
conveyed byr¥HEhOFoTBENIHMENRHEAN ¢ nechani sm Conventional |y when produci ng
a tapedwtype el ght@hbe £QHPPREAY Whose wire type lead terminals are held -
on a base tape fornmed wth notches beforehand, an el ectronic conponent

el ement i s BRAGEGRONND: QF: BHE | EMYENTHAN nal s to conplete the electronic

conponent on thehkapeekane fvveltidmsedatesUtot @dc&ivd P%t;ﬁﬁlgmélﬂt

45 954, 207. FEl ectronic copponents .produced.as descri bed above are subject to
char act eri st9% cﬁ@%&ﬂ?@ﬁﬁﬂ? %W%ngcﬁogﬁp FRE BBi HFWFAEFeBLBS hel d on
the base t apsl awndefl pathicular by tthough motc excluEieedote- aerbneegdrnet hod
has the ad . hat, I i nt | ably held on.the base
t ape mhiIe%%géﬁgeg%hgévggsl%b&%%é%%rgyﬁggpgﬁg élégP%%§?§¥c8%pgﬁgﬁfngannot
be taken olRrafiesses ynugwPredasdion faeitidybasachaps, cahgyiagi agtoperati on
is difficult and the base tape once used cannot be used any nore after the
tapi ng operation is_conpleted. Wen an el ectroni c conponent having plate
type |ead t3FRFERELFEE FFHATL NS ELAREELPRY FAPIRI o @PddOBBeR wor kpi ece,
af{er conplprdcagsas ehestsmdll X wokpaeest shyhaks aghidladroakiect ronic

conponent el enent to_|lead termnals . .
al componen% conveyeéaby means of an automatic mechanism.

- Conventionally when producing a taped type electronic
component whose wire type lead terminals are held on a base
tape formed with notches beforehand, an electronic
component element is attached to the lead terminals to

'.complete the electronic component on the base tape as
disclosed in United State Patent No. 4,954,207. Electronic
components produced as described above are subject to
characteristic measurement and selection while being
conveyed as held on the base tape and further to a taping
process. The above-mentioned method has the advantage that

. the electronic component is stably held on the base tape
N while being conveyed, however, since the electronic
component cannot be taken out directly upward apart from
the base tape, the taping operation is difficult and the
base tape once used cannot be used any more after the
taping operation is completed. '
When an electronic component having plate type  lead
terminals formed from a sheetmaterial is selected as a
- ~ workpiece, after completing an electronic component by
attaching an electronic component element to lead terminals
(lead frame) formed from a sheet material, the:electronic
component is separated from others and transferred to a
conveyor equipment. Therefore, any base tape as described



(lead frane) forned froma sheet material, the el ectronic conponent is
separated fromothers and transferred to a conveyor~ equi pent. Therefore,
any base tape as descri bed 2 in the wire type.lead term nals cannot be
used. In order to convey this electronic conponent with plate type |ead
termnals, there is a conveyingznmethod in which workpiece holders with
recess portions opening upward are attached at a constant pitch to an
endl ess Chaggedriven intermttentl, nd el ectronic conponents_are put in

each of tReERe ELESSEIRE tidfk B, C8PREE PReutrdct rbMi T d®Fponent i s
nerely ptid tontde tleiesslquronde eomponehkpPweER POAEE typdelgi@ctroniy/ -
conmponeng is.QOfgit%ﬁ/ég:splaced on_t.he morﬁgiece ol der or falls off the s
wor kpi ec&ERBHIRT® U T dF i &PV AYAE I BeEPPE R N 1gh (RFERIRC B

i nt er m thehdefsod tiuredassmpostinnen opkeisbeupwand carénporectied satonveyed
vertically | ' . r [ t.a0: .t hes. C | C. nt cannot -
be preveJrl]t%ﬁﬁ?é%n?b%%égydi@%a%a%gglgrggf gﬁ?llﬁggg ?éfh%rh\gl)\% Jb%g%g%l der. For

t he abovand cakeFRronife GoNBeReass asfvephnie erekcef othese atemmisiinited to

hori zontgbreidg@el i ons, which allows a little latitude with regard-to the
of

wor kpi ece conyeyance direction. nyentionally when a pluralit
processes ha\ﬁ?%ev(ﬁrf'f erdife ﬁf?‘&c-@ggfzﬁﬁ-q‘?'ﬁegmég%“??ﬁl’tﬁjé'lflf?ll% Yduction
facilityinttiee prexsessipuytipacdfoh whekphécechpldsitictiln dreddndnic s
Ther ef or SRS T Beldpdy RIRRABHY' bhopnt Wor RS A HISE ot ‘start
its operfalbsh afift itheaworkeriaceohodfierhduer beess irexptiia ripadee '
effecting at the time of intermittent feed. Furthermore,
when the electronic component is conveyed vertically or in
a circular arc direction, the electronic component 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
facility is generally adjusted to the process requiring the .
longest processing time. Therefore, any other process o/
requiring a short processing time cannot start its
operation until an operation of the process requiring the
lpngest processing time is completed, which also results in
slow processing speed and low efficiency of the entire
production fagility.  Particularly when the processing
times of the processes differ extremely, the above~mentioned
problem is much more serious. _ , &
Furthermore, in view of the recent growing trend of
multi-sort small-quantity production, when a component _
requiring a differept processing time is transferred to the
production facility line or when the processing time of the



| ongest processing time is conpleted, which also results in slow processing
speed and | ow efficiency-of the entire production facility. Particularly
when the processing tines of the processes differ extrenely, the
above-nentioned problemis nmuch nore serious. Furthernore, in view of the
recent grow ng trend of nmulti-sort smal B-quantity production, when a
conponent requiring a different processing tine is transferred to the
production facility line or when the processing tinme of the 3 process
requiring the longest processing time is changed, the processing tinme of
the entre produPEPEESBacrRAV§TEHRgt bbecrﬂemmgst wpraressing s time edsiri ng-
much time for adjustnent procedures. SUVMARY OF THE | NVENTI ON |t

woul d be de5|rabFéapseﬁwoFPGePEEEﬁéféPgé&&WGnﬁﬁttﬂﬁl ﬁtF§ecEEQSP€téPnstably
conveying a workpi ege .at hi and onve freely in_ regard of
t he wor kpi ece co% i “&ﬁbﬁf hich ??su 8l 42 %?qu&§§' abl e

to provide conveyor nt mhl capabl I ncreasing the

processi ng speed 8¥ ﬁéﬂgh&ne & é&ﬁ aﬁ?ﬁanf and permts a sinple
and spage-savi g Q@“&ﬁ@ Eyﬁﬁr' on. It would al so be
desirabl eto provg%%gggﬁveyor—equ TTC apable of easily coping with
change of the processifig IR LF RACRIELELSEe | fo Aprblidk = @dR%eyor the

i nvention provides conveyor apparatus for conveylng a workpiece with a 20
magnetical ly attggelipletitPOwhien. £9MRECEVIE of stably conveying a

W, workpiece at high speéd and conveying more freely in
regard of the workpiece conveyance direction.

10 It would be desirable to proﬁide conveyor
equipment which is capable of increasing the
processing speed of the entire production facility and
permits a simple and space-saving mechanism
construction. |

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

In a first aspect, the invention provides
conveyor apparatus for conveying a workpiece with a
20: magnetically attractable portion, comprising:
an endless workpiece conveyance means;
workpiece retaining means uniformly spaced on
"said endless workpiece cdnveyance means, for
positioning one or more workpieces in a feed direction
25 of said workpiece conveyance means;
drive means for moving said workpiece conveyance

means intermittently by a prescribed pitch; and



an endl ess wor kpi ece conveyance neans; workpiece retaining neans uniformy
spaced on said endless. workpiece conveyance neans, for positioning
one or nore workpieces in a feed direction 25 of said workpiece
conveyance neans; drive neans for noving said workpi ece conveyance neans
intermttently by a prescribed pitch; ang 4 magnet neans for attracting
said magnetically attractable portion of a said workpiece toward said

wor kpi ece retai ni ngmagaes. ueHmes r ifog tatthacpingersadd ewbgneteoallel t hough
t he workpi ece retai ning neans dees not retain the 5 workpiece in a -,
direction perpshtiregktableo poxsiginamef i a waildh wirkpiedei tuweard sahdeyed,
the workpiece is prevented frombeing lifted on the workpiece retaining Y
means, since Weykpipeentghainingameanshe nagnetic 10 portion of the
morkpleces toward _the workpiece retalnlng means. _The morkglece S

attracted to the moPESFEEéngeFa ity BRAARTHR rPTk9¢&P%%ﬁve§ Hh°FH€refore,
o SFCBPL S BB Rr RS b AR o e AR
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prevented from being lifted on the workplece_retalnlng
means, since magnetic means attracts the ‘magnetic : ;u
10 portion of the workpieces toward the workpiece
retaining means.

The workpiece is attracted to the workpiece
retaining means when being conveyed, therefore, the
workpiece may be conveyed not only in a horizontal

15 direction but also in a vertical or circular arc
direction to allow larger latitude with regard to the
workpiece conveyance direction. It is desirable that
the attraction force of the magnet means is made -
sufficiently greater than the weight of the workpiece

20 : or the inertia force effecting onto the workpiece ét
the time of intermittent feed. Aﬁtraction force of
the magnet does not deteriorate even when used many
times unlike an adhesive nor damages the workpiece
unlike any mechanical clamp.-' Furthermore, the

25 . workpiece retaining means does not have to clamp the

workpiece in a direction perpendicular to the plane in



t he magnet does not deteriorate even when used many tinmes unlike an
adhesi ve nor damages the workpi ece unlike any nechanical clanp.
Furthernore, the 25 wor kpi ece retai ning neans does not have to cl anp
the workpiece in a direction perpendicular to the plane in 5 which the
wor kpi ece is conveyed, which allows the worSkpiece to be easily | oaded onto
or unl oaded from the workpiece retaining means. Wen a radial -1 ead
conponent is sel &&h a8hg orkpiegs kpBeonveyed; swhiehi rablewst itdie t he
wor kpi ece conveyance neans is a non-nagnetic timng belt, and the workpiece
retai ni'wg neans ¥°F € er© gPBofaS LAY odiogdedriontmi @ unleadedstfaem pitch
on the external rface.of, the tim.ng belt to retain the | ead 10

ternminals in the FFEPissoRatal meast manent magnet is nounted as
magnet nmeans to a railafor sli Ly quiding the timng belt, the permanent
magnet exerts a magneiwlhce o%cgg?gfxa ngct%{?qm?%?%pisﬁeeqt&érgstﬁe
wor kpi ecegr et ai ni KRR to ab r ls e Kpi I le
bei ng conveyed aP@%b t he HaJIfEThg¥ti§%%§%§§i§rmﬁpégteﬁﬁél #@%ﬁﬁﬂggebe
engaged with a didofredincd) méshd N8k BN QoMMEYHAS £ REn& OBYEY ¢d Al N

hi gh accuracy in_accgﬁﬁgncetadth t he rotato?%egng e g¢i 1e’d?¥§gfpu ley.
The timng belt ineabhsrkpidfe retaiRMA? théfihs - Weledhte €S F UgbBRrelsn
conpari son with any ot her workpi ece conveyance neans such as a~chain,
whereby the enti peovided eddtheiseyanca EShesaRdtpitscllire the Baveraasnal |

inertia force and a hi gh-speed workpi ece conveyance capability
t dget her Wi th surface of the timing belt to retain the lead

L=

10 terminals in the retainer grooves. When a permanent
magnet ‘is mounted as magnet means to a rail for
slidably guiding the timing beli; the permanent magnet
exerts a magnetic force for attracting the workpiece
toward the workpiece retaining means to stably retain

15 the workpiece while being conveyed along the rail.
The timing belt has internal teeth to be éngaged 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

20 have a light-weight construction in comparison with
any other workpiece conveyénce means such as a chain,
whereby the entire ﬁorkpiece conveyance equipment is
able to have a small inertia force and a high-speed

> workpiece conveyance capability together with
25 reduction of vibration and noise. Further, the timing

belt is preferably made of an elastic material such as



25 reduction of vibration and noise. Further, the timng belt is
preferably made of an elastic material such as rubber or pol yuret hane,
so that any possible nmechanical inpact onto the el ectronic conponent
generated at the tine of intermttent feed can be 5 reduced, which
causes little danage to the electronic dgnponent. The timng belt can al so
be an insulating material to be suitable for characteristic neasurenent of
t he electronlcrébhﬁﬁneﬁﬂf VeehYHreRhARe s £9 ectRAtas aWe WBPRBIRLR 10
conveyance neans, i s_desirable to nount, workpi ece holders to the chai

at a constant ﬁFFEﬁnlﬁﬁFchl §rsqﬂﬁﬂatﬁh?1 ?ﬁ?ﬁﬁntﬁoogggp?ﬁ Pﬁtakm the
| ead t | f el t d t t t .
ool L Tl o of ehgcar O o GOMANSY sgandncaatl, TRADE ode gl 1ot

above dgspribEdFagfgérU%hk Isp%ﬁge EE?Q'ﬁaﬁﬁggoegnéﬁeCéfe@ﬁr85§¥ented

formfalrling of éi ng ace en the el&ctronic conponents are -

conveyed inter or e ceaMexpBechdi 48CLh8A1AEiAGanged.
I f one 20 thb% %h%orkgpgcgwﬁabgegggghou | d be damaged in thelcgse of

above- ment i onega¢BaHA1 tbibé SWilabIE RIS ehyrhoteepkaie hbasdeengnt

wor kpi ece hol der, while the other parts can be reused to permt a repair
cost reduct|onofFuhbhgu@ethnhbecﬁh@@@ﬁhtlnventlon may . be 25 provi ded
wi th means for absorbing the pitch difference between adjoi ni ng processes
whi | e mai nt ai ni ng t Whehenai oghafint hésendedestedr kpsectheonvweykpieceeans,

10 conveyance means, it is desirable to mount workpiece ;}
holders to the chain at a constant pitch, which
holders have both retainer grooves to retain the lead
terminals of electronic componenté and permanent
.magnets to attract the lead terminals toward the
15 retainer grooves. By means of the above described
construction, the electronic componehts can be
prevented form falling off or being displaced when the
electronic components are conveyed intermittently or
the workpiece conveyance direction is changed. If one -
20 of the workpiece holders should be 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.
Furthermore, the present invention -may be
25 provided with means for absorbing the pitch difference »
between adjoining processes while maintaining the

tension of the endless workpiece conveyance means,



i.e., buffer means in order to increase the processing speed of the entire
conveyor system For instance, there nay exist two processes 5 havi ng
processing tinmes different by ten tines, for exanple, in a case that a
drive nmeans belonging to the short-tinme pepcess is driven by 1-pitch, a
drive neans belonging to the long-tine protess is driven by 10- pitch.

Furt her, workpi eces may be processed one by 10 one in the short-tine
process, and thel veorkpudifiesr meanse ipr ordesetioi incirédse afhd PrcdaBafrmpeous! y
in the.long-tinme process.. Furthernore, buffer neans for absorbing the

pitch dif f er enceeRgeditof zhe entinte pronveyew $wstenvi ded bet ween t he
short-tinme process and the |long-tine process. By neans of the above
construction, a plurdi9%y iGEtaneeassEREKyi MgYdi EXbsenttye ocssieapas nes
can be integrated inh one workpjece ¢onveyance system in which the

processi Mg ti me BVIHIE RYPTERSTRA Y EyBRSs (difdaxent oy abipnstimese tier

Burt her ror e, ¢ hE X e 08 B0 B RahBBE B S o AE o) SR yE QiR
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can el uie 2 Vasegikoly il Lhgoutoes Sprend i ap Lpecsiuls of e
retained in retangty gr opyeEnet, t e rkbTelesPHdy b béoégégéab fiel HyToUNt 2

rotatable support pulley for supporting the internal”surface of the~timng
be( t, tOtlﬁ I : f}tr&féaqrn R iR reertlin@l idno it Prad Ehel Wk IRUS ofyf
ur gl ng e li _
be processed in units of ten simultaneously in the
long-time process. Furthermore, buffer means for

absorbing the pitch difference of at least -



menber upward agai nst the  weight of the lift nmenber. A spring or a
wei ght exerting a force greater than that of the lift nmenber can be
selected as the urging neans. It is desirable to provide a pair of presser
pul | eys near both sides of the Igft nmenber in order to press downwardly the
external surface of the timng |t being lifted by the support pulley of
the lift nmenber. Since this buffer neans is constructed vertically, it can
absorb a great difference in workpiece feed pitches in a small floor

occupat i okPwgigzh iherbﬁope9Vidmﬂrhenxaame$hhashngtattme%ﬁrcﬁe%&emﬂﬂbe i n-

pr ocessi nghd 1HRgCR8 nRe pREEEROCT A1 AGEN (2240 OLNGT, IESILING | Wat 2
gr eat Iatltu& ae In reg process arrangenen E™uf fer ' |
means has? a?lpmatlllsﬁ eﬁepéw%seﬁ)\nmw ﬂéétfﬁéﬁnbfptdlmessmgng.ﬂnels i.e.,

the wor kpifif ®eCon¥ey2Beed 01k esdd %ﬂlégl\é@’et bsﬁbe é{{@@ S kp Ce Ifo merely
| ece nay o]

put on th§1tlnkgg belt in, the above C%F
Ther ef or &84 SAENPRECBEF NG time Qf, i e&anrﬁaﬁ%n%FXRﬁﬂﬁUsééé FéFalnlng
means f orbe eldjustag aomnkpsm-wmdo)proaesat, vheftst anthight-gheedien the

wor kpi ec I e Lkp ce re ai.ni.ng nmeans may be
constr uc?lj@r&%sgrﬁrggn?agagg 4rré:"ahgl'ne%;ﬁ'?e* {}Hékpg#ﬁﬁeb 15F8vi ding a
ret ai ner W@venpﬁ neans- camgmtqq;mtunmnglrxeﬂnvvgetmw beipgovi ding a

magnet t g g cidheg sg hmie tches éﬁéﬂmfhel hehRs ald lafde afd retain the
wor kpi ece onto the 1imng he wor. ﬁlece retalning nmeans nmay al so be

made of E¥QQNBBéPcﬁaP%?P%JP%ﬂﬁfﬁﬁﬁ’ﬁ@& WPERPAeF e ekmom i ﬂéﬁgtefélastlcally
hold the entitRebpa¥f@f medtnd lca®f ink2udlr Kpreefetdh dthaodeeesstRohki ON. Byv

providing a work 'ecetﬁgtsaeyri' ”%ﬁ%@swégkﬁ‘&cé'c”énrlﬂeyt’a%cte 23adgscr! bed
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 internal'
surface of the timing belt to a lift-membér movable
vertically and provide urging mean§ 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 1lift 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 order to press-
downwardly the external surface of the timing belt being ) s
lifted by the support pulley of the lift member. Since this
buffer means is constructed vertically, it can absorb a
great difference in workpiece feed pitches in a small floor
occupation area. Therefore, two processes having a great
difference in processing time can be arranged adjacent each other
“resulting in that a great latitude is allowed in regard
of process arrangement.
The buffer means has a portion where the moving
direction of the timing belt, i.e., the workpiece
conveyance direction is vertical. When a workpiece is
merely put on the timing belt in the above case, the
workpiece may fall off. Therefore, the timing belt is



above, the workpiece is stably conveyed without falling off fromthe timng -
belt resulting in that a great latitude is allowed in regard of workpiece
conveyance style. \Wen a workpiece requiring a different processing tinme is
supplied to the production facilitygline or when the processing tine is
changed hal fway, the process having“a | ong processing tine (requiring a
great feed pitch) necessitates a |l arge space in conparison with a process

hﬁVl ng aI Slmilelquﬂf@dleﬁélmd iaTworkpdecei pgtaining |ndand it Qfé):alhlbséeéore

the total |ine arran nust e chan coptrar at | east one

drive neans“8AHKP b%cecg%fheg}é'bl"@ei i) f&eﬁ"B??Eﬂtaﬁhﬁf}}h gﬁ’i t:r)‘ﬁ’iﬁans and buffer-

neans can beoshpie@njnnuknjealhymagnehecmpokpxene1ﬂanm&y&maecdirection by

nmeans of a n I ily cope
P b Faphérﬁ&isﬂ b Ak AcuddaSy BabRst gzg

wi t h change o# proc SS|ng t recedi cesses
of the driveheebiminthdeals @Ffé&tPWeVydangl%zEﬁ%#k?Q;p&G@@VGflnhe amn1n ni ng
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facility line; The shifti'ng nechani sm may be constructed

gui de mechaBRide fRAL dfies esGﬁﬂbPﬂlHglPh%°d??5¥59ﬁu%¥§ ZRG24Ri tReng t he
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a workpiece retaining means to the timing belt as described
' above, the workpiece is stably conveyed without falling off
from the timing belt resultingin that a great latitude is
allowed in regard of workpiece conveyance style.

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 éontrary, at least one drive means can be

i changeable in feed pitch and the drive means and buffer
means can be shifted integrally in the workpiece conveyance
direction by means of a shiffing mechanism. In this case,
it is possible to readily cope with change of processing
times of the preceding and succeeding processes of the
drive means and to effectively utilize the spaces of the
adjoining processes without changing the arrangement of the
entire production facility line.

The shifting mechanism may be constructed by providing
a guide mechanism for movably supporting the drive means and
shifting the drive means in the workpiece conveyance
direction manually or automatically by a motor, a cylinder,



conveyance neans being noved intermttently by a prescribed

the workpiece

the workpiece
position in th
The above and
particularity
consi deration
enmbodi nent s of

feed pitch

being held 10 relative to the workpi ece retaining
means by nmagnetic attraction of the magnetically attractable portion, and
retaining neans holding the workpiece positively in

e feed direction of the workpi ece conveyance neans. 15
further features of the prféﬁnt I nvention are set fort
in the appended cl ai ns and oul d becone clearer from
of the follow ng detail ed description of exenplary
orh&hentdkei meagisven with 20 reference to the

h with

acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1A is a

schematic fron
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invention; FIG_ 1B is a plan view of the conveyor equipment 25
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conveyance means being moved intermittently by a
preséribed_ feed pitch, the ﬁqupiece being held
relative to ;heiworkpiece retaining means by magnetic
attraction of the magnetically attractable portion,
and the workpieée'_retaining. means holding the
workpiecg positively in position in'the feed direction
of the workpiece conveyance means.

The Above'and.fﬁrﬁher features of the present
invention are .s'et forth with particularity in the

appended claims and should become clearer from

consfderation of the following détailed descriptioh of

. exemplary embodiments of the 4invention given with

20

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

25

FIG. 1A is a schematic front view of a conveyor
equipment in accordance with the present invention;
FIG. 1B is a plan view of the conveyor equipment

in FIG. 1A;

;’



15 upper portion of buffer nmeans; FIG 7 is an enlarged section
view of the conveyor equi pnent taken along the line VII - VII in FIG 3;
FIG 8 is an enlarged section view of the 20 conveyor equi pnent
taken along the line VIIl - VIIl in FIG 3; FIG 9 is a front view of the
m ddl e portion of the conveyor equipnment in FIG 1A, FIG 10 is a front
view of the termnating end 25 portiaﬂ of the conveyor equipnment in
FIG 1A, FIG 11 is a schematic front viewlof a conveyor equipnment in
accordance with a second enbodi nent of the present invention; FIG 12 is
a plan i ew of the cofi¥@yo? bgukpenspentive view &6f a timing Belx 48 is a
perspective view of a_ timng belt and a workpiece in accordance with the
second enbodlnen%c%?r@ﬂécﬁregﬁﬁﬂlln@@ntﬁ@ﬁx> nt14 ¢f atdeherprésentont
vi ew of conveypr equjpnrent in accordance with a third enbodi nent of the
10 %?esent IRVent }gﬁ 13 FIG 15 is a section view of the conveyor

cau prent {aken ol ondetbe b188, XVerofl Ml Ge Fhie Shmetedia ek et oo
present the conveyor equipment in FIG. 1A;

FIG. 4 1is an enlarged section view of the
conveyor equipmeht taken along the line IV - IV in
\_, 10 FIG. 3;

FIG. 5 is an enlarged section view of the
conveyor equipment taken along the line V - V in FIG.
-3
FIG. 6 is an enlarged right side view of the
15 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;
o FIG. 8 is én enlarged section view of the
=~ 20 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
25 | portion of the conveyor equipment in FIG. 1A;
FIG. 11 is a schematic front view of a conveyor

equipment in accordance with a second embodiment of



invention; and FIG 17 is a perspective view of workpi ece conveyance neans
in accordance with yet another enbodi nent of the present invention.

DETAI LED DESCRI PTI ON OF THE EMBODI MENTS FI G 1A and FIG 1B show schenatic
views of the entire systemof a conveyor equi pnent in accordance with a
first enbodi ment of the present invention. The conveyor equi pnent conprises
a wor kpi ece receiving process A for recaiaoi ng el ongate | ead frames with
a plurality of electronic conponent ele ts fromthe preceding process, a
separating process B for separating the el ectronic conponents fromthe.

el ongat e portithe dpresent cbevertiRl; neasuri ng processes C and D for \y4 -
measuring the electric characteristics, of the electronic conponents, a
mar ki ng process E fBFCprihtifhid RIIR GHeW IRE i (9RWY 0 ABHARSAYy neans
of a laser marker_or the |ike nmeans, an NG (no-good) conponent renoving
process F for +%n%anl%l ectroni ¢ conponents having deteriorated

characteristics, a Ki rocess G for distributipng_t ct e
conponehts into sev%f‘gt ?gngg, aaryfrasgea%tiﬂ}ge p{’%%‘leilséEHaf %ﬁ'%ﬁéé r%e%e | ead
termnals of t el ect |G oment eSS, stk el shown
in FIG 2 is p%%\i/i d%d ?ﬁ?io{ééﬁggf ?ﬁe acgégﬁﬁglg:ltel oﬁ"el l'1|[)nrortgleegseése. e timng
belt 1 is nmade : Lt &ht and formed wth internal
teeth 2 provi ﬁ@%@ﬁ%@?gﬁé;ﬁ)tﬁgfgrﬁgon t rel'i nternal surface of the
tinmng belt 1 andpi@! aidefs H QMasmat Wi EFot Sy DEWUWPE th | dorpdysr of three
and provided w dthw se at a constant pitch on the external surface of the _
timng belt 1 eqiiigméstdineicaprdurse ¥ith aachigdoepbbainenttat Ithe etain oy

three plate-type lead termnals 6 of
10 present invention;



a radial-lead type el ectronic conponent 5 selected as an object to be
conveyed in the present invention. The timng belt 1 is driven in a
-direction as indicated by the arrows in FIG 1A at different pitches by
means of five drive pulleys 10 through 14. Anong these drive pulleys, the
pul l eys 10, 12, and 13 are driven ilpermttently by a drive notor 15 via a
shaft 16 and i ndex heads 17 through 19, where the pulleys 10 and 13 are
driven intermttently by 2-pitch ([err] ) while the pulley 12 is driven by
1-pitch ( [err])FIGFhdSpdisl @y sectien dries s rfiher gonvepot yelyipmgnd se not or

20 by 40 pi tgked [a8bhk) Wi Ilgnghgvpul,hpyinl%ﬂ(ﬁr fyhe taping process is driven
continuously by the drive notor 15 via the s qﬁt 16 and a belt 21.
Ther ef or.e, sever &%Cpr $€edSc@ AAGENBER [FomOTkriess pPrverance meancl deed in

one conveyodcapdiapgenvith SHoBh¥RYemfodiden@er the %{-é%é‘ﬁt belt is driven by
Z-pitch at fhe workpiece receiving process A through the nmeasuring process

C, by 40-pif%ﬁfqgf°Pﬁea asuring process D, by 1-pitch at the marking
process E, by_2£§Gtch7aisthepéﬁspmﬂﬁamewﬁemeumvkogkﬁiéﬁéﬁﬁbdiﬁyﬂﬁckhe
ranki ng pr : | t pLn rocess H. [t is to be
noted that t e§aggfggg°g??é%%ggggg Jﬁbfkgggﬁgpﬁ%g% %FT?Fi?#;F$Pca Bet ween
adj oi ni ng RTRSEE8esNANTEHYNa great feed pitch difference, i.e., at the

border sectgp3ILBst BESOREPPIOR IS MHYY BMBEmERENTANd t he measuring process D

as well as1ma1maaT11nr1nﬁfnnTTgE£TUtess—D~andTrhe_narking process E, there
are provided | af§8: st BFF@y e shovwoschrBabic rokewiH R iheg enhiregr eat

feed pitch sdiskkerefice eénvédydt tefuiphenveen adiboididke RFiAGLISe3-having a
smal | feedemsggh diffe border sections between the

ence, i.e.. at the,
mar ki ng pr SCess AR Lt he $«?E§ﬁﬁ&§héﬁ?e9gﬁ89rng process F as well as
bet ween the ranRheigcqnoerss dguiphenitecompr hgepraoerkpiece receiving

process A for receiving elongate 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 means, an
NG (no-good) component removing process F for removing

{ electronic components having deteriorated characteristics, a

St ranking process G for distributing the electronic
components into several ranks, and a taping process H for
taping the lead 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



there are provided small-scale buffer neans 24 and 25 for absorbing the
smal | feed pitch difference of 2-pitch. The follow ng describes the

speci fic construction of t he above-nenti oned conveyor equi pnent. At the
commenci ng end of the conveyor equi pnent, .there are provided three pulley
units 30, 31, and 32 as shown in 3. The lowernost pulley 30 is

suspended by an arm 33 bei ng swi ngable forward and backward and urged by a
spring 34 forward (in a direction as indicated by the arrowin FIG 3),
wher eby aactadiadmleadnsypn ebeepydnil qarponentebusal egtedbras @an of the —

tinming bebpidet HRE HeSlchPbpdd POK 141 fHeddh® GhHLAG;GEIt 1 is guided figm
the pulley 30 via the internedi ate pulley 31 and the t oot hed gui de pul | ey
32 to the recdinfi FmingcBeit Al thedetvienydnge AAFecBiomASs rigidd c@des r ucti on

as shown by fHeGartéows RAOFIGlediAordy @itFlelrent TheLEwdd BP neanzoRs ruct ed by
ai_l 37..0 nount i hg base, 36 and furt her

fixing a pon- netic I de to a
fixing th€+%ﬁ) VRoRY, aﬁétﬁ@ #h&ﬁ?%ﬁJﬁéé 38mong Lh eti%ﬁ%%ﬂl gui de 37,
t here ar eptllews,t wheypkdied lkhd M40 waindh lBnkeepdsiteron of a permanent

magnet 41, . h«PRET L OfLS; yQkes; 39 t lightly
above t hel%%ﬁgnﬂgﬁgﬁg%%&gggtéﬁﬁsg é'}s&?g 33 gégtﬁgé}?alfr#nlgg %é{dtjq%d}r’r‘oot hly
al ong a rkg3dgyddorBrreghetl bywheare ydieepuidesndlymrnthd 3 larepdrdmeant magnet

41. The | goebAgtReRals By Of-pikc qCl2pQNi)CywRQIPONEN oW It aiongd i n-the
retai ner grooves 3_of .the élﬁ]ﬂg belg 1 ar EUt cl ose to the yokes 39 and
40 ‘wi t houtT 6% 3%t L-RREFRf Grife & ¢l & §dpﬁﬁgﬁ t+k 3§ d5H%®8 s formed fromthe

per manentimegmittéitiyaby he pullse Hdtolread ber 40wt (40®5e )40 to the
P e She e 58 LRTed Gl RETbRRLES ¥ GV Y attracted
continuously by the drive motor 15 via the shaft 16 and a
belt 21. Therefore,several processes having different feed
pitches are included in one conveyor eguipment. 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 H. It is to be noted that the average
driving speed of each process is identical.f
Between adjoining processes having a great feed pitch- L
- difference, i.e., at the border sections between the
measuring process C andlthe 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
process E and the NG component removing process F as well
as between the ranking 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



yokes 39 and 40 concurrently serve as guide nenbers for the timng belt 1
and as magnetic circuit form ng nmenbers. The |eftward novenent of the

el ectronic conponent 5 in FIG 4 is checked by the head guide 38, while the
ri ghtward novenent of the electronic conponent 5 is checked by w dened
portions 6a of the lead term nals q€§nd a side edge of the retainer groove
3, whereby the |ateral displacenment of the electronic conmponent 5 is
prevent ed. 16 At the hindnost end of the rail 35, there is provided a
drive pul | ephe RRavesinentioneRd conseyomeguipmentpul ey 10 is provided with a

drive Seaft 43 v Gnd Sofliuet@lnknefi B4 tﬁmlaowe;% 'ebgiphdnt Ndilek head

17. On the drive shaft 43, theré are successi vel non- magnet i ¢ head
gui de 44, a2ypKFaded Shreen@Ntladgiritss0 'ar?d-raﬁ@@héﬂ gokshawh iseanwhi | e,

a non- magnermprzackqméamﬂnb&edp@m@yobao tie frdeplelY pefad NEPg3MRNENT

nagnet 46 bgtmeen theﬁé&t 45 agd ﬁ{ I%ﬁ;ﬁq)%éin 48 1S engage mnth t he
i nt er nal B HERGRP LS FPAY2pE| :nq RaF JrE6EI BY R iSBE e ti mi ng
belt 1. AI stf‘oNn'dati(meacdmshcurdmom :aadnmgﬂmdl (byCltheuaI'rde ffrormed from

the permanepi. rmﬂne;”hiq_e tESPﬁe%S?:[ Ai:sen% ter lﬁ% ﬁ% ftahd t he yoke 47

to the pernanent ﬁagnet he e ron| % is retained
stably in tnetmznann@prgn@oveé BhgftxMﬂpilhﬁhﬁglbelﬂhg refustimgoove t he

drive pul | eyodQiod RS @nieS tRMEUEIEEL & o 'lée%zﬁl&é&e febat @hégp%ﬁ%?e f%' rcul ar

arc surface 49a guides the extérnal surface of the timn wher eby

the el ectrofid dEmiskesmedintepulist &4 ﬁ"d‘mtfhél FPﬁﬁheﬂg‘bﬁf“oeH“rldeén spl aced
whign t he wog kpuoee:aeceav:ei&mﬁg frocedd @) wmr@ea GYueaestaal BY Hakiaga

circul ar arg dlr%ﬁ%k ion aslshown in FIG. 4 is provided horizontally.
~The rail 35 is constructed by fixing a non-magnetic rail
guide 37 onto a mounting base 36 and further fixing thereon
a non-magnetic 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 cdmponent 5 retained
in the retainer grooves 3 of the timing belt 1 are put close
to the yokes 39 and 40 without-ccntact: Therefore, a
closed magnetic circuit is formed from the permanent magnet
41 via the yoke 39, lead terminals 6, yoke 40 to the
pPermanent 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
forming members. The leftward movement of the electronic
component 5 in FIG. 4 is checked by the head guide 38, while
the rightwar& 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-componeht 5 is prevented.



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 timing belt 1 which has passed through the
drive pulley 10 is driven dowward along a rail 50 (refer to FIG 3) and
then turned upward by a presser pwley 51. The rail 50 has the sane
construction as that of the rail shown in FIG 4 so that the electronic
conponent 5 conveyed downward is prevented fromfalling off the timng belt
1 by neans of athehat hiadhoson graverf - mhearpannmmﬁwﬁhéﬁxyﬂﬁ.prh&dpdeaser,~

pul | ey 51 hpyousl y_p d .do by, s. .of L a,
absor bi ng Ja"ﬁ' ﬁg“?g ?@r%e %@r@r zi't% g@ he E’Sga‘%ltvg% P%‘B‘Z’%a’t Egn%f the
succeedi reravédedr whgh pa otmisee Bha4¢d49ruhenbihg ddieveni ning belt 1 from

Over runni "}Q:erﬁﬁ@@ﬁ}ély ngbﬁi%tt%rh %%pttﬁepmaépqﬁea}w 197 defgyt thl astically

receive the upward nove ulle ge- scal uffer means 22 -
conpri sesAzA VS FP&Ft5ﬁ3stﬁtﬁ)"%[§fmgﬁPF§eﬁﬁél"alf|§th%r?bé‘t°n59aat‘ﬁ‘aéﬁed
verti cal |m=.a$| lgdahléywn 4 w&:kferqrst aupkensneht theymd Iw, as4d dhetneper end of

the lift ected n b5 onn cted to a
ho ght | 5AGRRdY do BRI e GorrRaRaE, PRrOolrk dhoiReEo 89 and 59 aount ed
at the upmasﬁdatthadpeﬂlpﬁarﬂmdflaheSpeamasémmwmagde @5 betweenwehght 59 is

fixed to k%l [ gg g#‘ﬂtﬁ 69%{ %glg.ggk @rﬁhcﬂl%’og%?‘e%ak?)ﬁéhol@ he back surface

of the p| eS| ned ave a melg reater than
t he tot aluwsurghi teethe IQﬁ‘ t‘\'-h?&#b@#n%b?h'élhoﬁmgspmol &psagbvedyl 61 and

rails 70 mqte?%nastﬂﬁf«cglﬂm N dgtgbl iRet d AR conldRrabyiéhe 41 ft nmenbey,

55 is conti nuousl ed upward. At the ug per nost and | ower npst . end
porti ons MHINERES| *ic tgsmedy, £rgm the Permanent magnet 46 via

the voke 45, lead terminals 6, and the yoke 47 to the
permanent magnet 46, so 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 érc surface 49a _
guides the external surface of the timing belt ‘1, whereby
the electronic component 5 is prevented from falling off or
being displaced when the workpiece conveyance direction
changes 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 pulleys 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 Sla, absorbing an inertia force generated in the 40-
pitch operation of the succeeding measuring process D, and
preventing the timing belt 1 from overrunning. A shock



provi ded rotatabl e support pulleys 60 and 61 respectively. To the both
sides of the lift nmenber 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 nmounted by a bearing 63 to a shaft 62 which is fixed to the lift
menber 55. The upper support pulleﬁ:BO has a non-nmagneti c head gui de 64, a
non- magnetic flange 65, yokes 66 and 67 and a permanent magnet 68 which is

provi ded begwggpbépesYQK§$€£3¥fﬁgﬁ G4 oWh%&etBhQILE@99§lﬁ? ngLﬁf%ﬂ: i e 66

forma groove for guid he t|n1ug Since the t1mng
wound twht??"’%%t}?ﬁi"?m@‘ﬁmﬂq dhes® &@Ytélt'he wei ght of the aforesai d
wei ght 59, the tanm énﬁéaihluﬁﬁrérdﬁdabx uhecbhpagee§5alﬁuruékﬂsd(3 prevent

t he per mane net . ronl en the t belt. 1 noves
around t he §5%€% q? gqﬁgaaeggfﬁ1%glgt%aﬁﬁe kﬁf ¥akishi c
conponent 5shi®a1513atbry thed eﬂmmt ismriflheer efather pglbayes4 3 Bhen upp@tet i C
force exerted f t gnet vent e.electronic
conmponent 5 ?‘? #f%}f%]e%g?%f rée {g?mg'%g g F?szgﬁ EgT% &f%ﬂkr é;lﬁhl 61 is
enpl oyed t oisppénnevedvaral & evedighte 58 Phevnéedrhehgn@othecpnkﬁanlﬁa timng
- belt 1, an pek e upper
pul I ey 60. dVié % é%CM§gu%Qdagr?gﬁ%H§ﬁg??g %%?Su%%&% I'S f|xed I n
front of theh¢|E¥1#ﬁﬁﬁﬁ# a3 shoyng i8pFE6r 62 b?hﬁeﬁﬁégkﬁ ¥ b tfixed &9d t he
rails 70 ang J1j &4 %lewﬁﬁhclheﬁhvékdﬁﬁamﬁyt beidably wH Q_Qxe74>ackThe rail

R0 oS non o (BADEL1 e NSRS S, G5, VRKGS K h o805 S1q AWk R O  rmonet
gui di ng thehivéndmyéxght]gneatharmhdn the total weight of the lift
member 55 including pulleys 60 and 61 and rails 70 and 71
as described in detail hereinafter, whereby the 1ift 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 lift 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
guide 64, a non-magnetic flange 65, yokes 66 and 67 and a
\é 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 order to prevent the permanent magnet 68 from
being damaged. When the timing belt 1 moves around the
3 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.



by the yokes 77 and 78 and the permanent magnet 81. In the sane manner, -
the rail 71 has head guide 76, yokes 79 and 80, and a permanent nagnet 82.
By the neans of the above construction, when the timng belt 1 noves
vertically along the rails 70 and 71, the lead termnals 6 of the

el ectroni c conponent 5 are retained ﬁgably in the retainer grooves 3 of the
timng belt 1 by nagnetic forces exé ed fromthe permanent magnets 81 and
82. It is to be noted that the rail 70 has a length slightly greater than
the rail 71. TH® thaniesg BRdileY1 ShhieherRkoyad f&d aPRisudAWeWMeIdai | 71 of~t he

buf fer negess2en ito dHede@tuthang POFtzomicd whe eshing byi@ pyesser puldey
84 to be drl%en alon$F§ rallh85 thro%%? t he neasurlng,process D. The rai
85 has t ha®s&Ht® CRtATE PER a8t Raneay ImagRadfnPravited ¥° Witer a

measur i ngupper giildreyi $0conpl eted, the tinming belt 1 enters into the marking

process E via puf ng,23+aS ghoywn, in FlG 9 _ 7 buf f er ns 23 has -
the same constgﬂé%ﬁﬁﬁpgg ?Ha??gf ?he¥ggggéﬁﬁ§%??8nggsﬁugﬁﬁfénggﬁfgzz, t hus
no descri pikeh ins fpocaseafehpol IERemeRigerS Shwinsa2spaceri T2 Mhe timi ng belt

1is fed Ryars Rid Gholakors t Bpabehé eraiMBAnN® 284 BY 4PaPhishidisd wpen the

buffer means 22 and the buffer neans.23, and-by l-pitch after the buffer
means 23. PR idese OF) B BaLLr SuERe i vENSuIrRAY 2‘1 Ras (AP~ out a 40-pitch
oper at i onmadiex fcomeadd ghtiibers regore 7 X lanfd 786 NRRE a pSimarndntposi tioned at
the uppernpst e g p?er of, . wh regs %£ q%%éyarg buf% ras 23 (lift
member 23539?%F:§ s ﬁSﬁe&sa%ngﬁE 7% ﬁﬁ%st EndCFRRr ﬁf.WSﬁ&i'the drive
pul | ey llwbkéze tas radlopepave, fohegiiding thsuftiaingebabt 20 i\ medn, w
ﬁger.eas the hackwged hyf Lﬁ‘f} FEalRg %ﬁx{@:‘éﬁa‘g}ggtsﬂfi%é@rﬁl”s% fffen the
-pitch operati‘on 1s conpleted, the rwar ufte
same manner, the rail 71 has head guide 76, yokes 79 and 80,
and a permanent magnet.82. 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 greater 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
by a presser pulley 84 to be driven along a rail 85 through _
the measuring process D. The rail 85 has the saﬁe o/
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 (lift member



means 22 becones positioned at the | owernost end thereof, whereas the
backward buffer neans 23 becones positioned at the uppernost end thereof.
Afterwards, while the drive pulley 11 stops, the forward buffer nmeans 22
noves up gradually applying a certain tension force to the timng belt fed
fromthe nmeasuring process C by 2- dﬂ ch, whereas the backward buffer neans
23 nmoves down gradually feeding the tining belt 1 toward the marking
process E b -pitch. In this way, the two buffer nmeans 22 and 23 nove in

t he opposi tga HikePosditiopedb3sr b ?h‘éPE%fé‘tPsdﬁ 4 gherepéncebereadn dbgh t he

[rﬁr khnMrosfcl.a&éd tbhaeftelrghaanbetj (1lif3t fn@ﬂlblé)t Bamhtel gbe?gléx{ﬁ @ | ?ﬁ by
e drive pu e driv e.sane construction as the
pul l ey 10 s?ﬁﬁwf%%?rPPéF §ndmﬁgﬁ ee e r §%eh§§lfﬁepgéﬁévc%&uﬁ?ﬂi@§|on as
thef rail 35tcsf‘apu‘ra|tla FieGe 4orw5ud:cmmlﬁeng ntelammmzkmagegrm,s wherdd | -scal e
uf f er nmean El [ Qulgded bef h - NG conmponent
renovi ng pr essac%wg'fﬁrlguggf %?r‘z%n? %rf SnpiR sesgm& o?g?%&ﬁ *buf f er
pul | ey 88 |Wvett ahebdlopitib dPevet¥nnIkﬂ/qgmpd#@ed,guhﬁefguwazglHﬁffbocated
at the samend iz p28ekBfied’ pie: PLbAGY o2 enthd olUbhSLe PLbd SihEildss

vertically nnvéﬁ elng ék? downwar d by a spring 9 Therefore
the buffer whegeas g8echackWasfpbi qolﬂtetﬂQSdlzﬁf Feﬁ'&eSM%twaﬁ B§ t he

tension of ¢he dgp@rﬁgslﬂebhdlthgﬁédwdPs’ﬂ:@rb&@ﬁ‘é@rdﬁﬂietﬂ@e hadifver pul l ey 88,
there are provided _a pair vertical, rail.s 92 an a per manent
magnet in tPRtkeymdl nﬁEHEF'aEhFh orwgnd PULEREAeRAS F?%m‘?lveig‘pt hat these
&fs preveg&addmalgleppngmng sovemxint tensiom Eakée ngp othe Whieninighe ti m ng
1 pas%egh HrQESthBﬁ QHLfﬁ£a§§¥¥E§ %éocessze by 2-pitch, whereas
the backward buffer means 23 moves down.gradually feeding
the timing belt 1 toward the marking process 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 same construction
as the rail 35 shown in FIG. 4.' Succeeding the marking
process E, small-scale buffer means 24 as shown in FIG. 9
‘ is provided before the NG component removing process F.
Nt 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.



As shown in FIG 10, after passing through the buffer nmeans 24, the timng
belt 1 is fed by 2-pitch fromthe NG conponent Fenoving process F to the
ranki ng process G along a rail 95 which has the same construction as the
rail 35 shown in FIG 4. At the hjqdnost end portion of the rail 95, there
I's provided snall-scal e buffer s 25 having the sane construction as
that of the buffer nmeans 24. After passing through the buffer neans 25, the
timng belt 1 is continuously fed into the taping process Hvia a rail 96
whi ch has t heasashowonie rEEGi okl afitied passisd tHmough rchel Gufferin t he
Laping prpGass i, Lhe EJr FEAd UL GOTROBER! b2 I Spid AN B ¢flel @M e W ming
belt 1 to e taping e su a taping process between .
t he taplrﬁfﬁﬁQPFéy Eﬂm%N&P%uRﬁQRQSinHItéyt%ﬁofa%#kHQOProcPﬁé Gi alARgbel t 1
whi ch has raligagsdekhien qlaagtﬁmnlﬁu@o@aaaeaac@m%%e%h@rrauqhashe | over

ortion of the, con or e return,to the commencin
'gnd 12 slﬁﬁﬁwgcﬁ@nﬁ&y {/1 e %Sﬁﬁygﬁﬁre%ﬁtﬁm o &EEoFgéﬁce with a

second ergsqdithené bé pfuwiﬂeﬁxiuaﬁh?seaneohufﬂ&uamymmseyarheqmngnemé
| Somrises, ol ERELL ALOCES? ds AACRNdnRTBEERS hAN 34\ RdpBEOCESS K for

carrying out prescri ocesses on. a mor iece ‘adi al'-éad type
el ect r onirgssénpobereud) thes buffier meapsRs aath%rtwmtlgebsltl ki kg belt 100 is

enpl oyed ctdyt%gbeyi &g albpaee tHapRRd gf&@@s%S%SV1IhhsrLLm g belt 100 is
made of non- magneti ¢ rub material "and formed wiith internal teeth 101

provi ded "‘é‘t’ ch Banhsthmisine &?W‘t“ﬁélf’ﬂtﬁ ndte F@riladé SREVRoLRand retainer
grooves ¥3%g. Mtchmr@egrﬁupie@ lprouastsnpftﬁehrﬁ@c&&dnmboubﬂpdnuflt hwi se at gy

certain t.ch_on the ex urface t t al ner oves 102
hori zont & Y FBRRFH® r""e"lt rﬁ% é’lf"yﬁ%k&? J't é"r°mtﬁ§I gaglgg %ﬁig F%ctronic
conponenu45toﬁhd sﬂhgﬁnt[ha’mamamungagne¢ssﬂjhétween the taping

pulley 14 and another pulley (not shown). The timing belt

L which has released the electronic component 5 passes

through the lower: portion of the conveyor eguipment to
return to the commencing end. ' )

FIGS. 11 and 12 show schematic views of a conveyor
equipment in accordance with a second embodiment of the
present invention. _ _ _

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'radialflead type
electronic component S. As shown in FIG. 13, an endless
timing belt 100'is.employed.throughout the above-mentioned
processes. 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 théreof and
retainer grooves 102 which are grouped in units of three and
provided widthwise at a certain pitch on the exterhal
surface thereof. The retainer grooves 102 horizontally
retain  three plate-type lead terminals 6 of an
electronic component 5. Rod-shaped permanent magnets 103
are embedded widthwise inside the internal teeth 101 in
order to attract the lead terminals 6 toward the retainer

nd. FIGS. 11 »



are enbedded w dthwi se inside the intérnal” teeth 101 in order to attract
the lead termnals 6 toward the retainer grooves 102. Due to the above
construction, even when the workpiece conveyance direction is vertical, the
el ectroni c conponent 5 can’be prevgﬂ]ed fromfalling off the timng belt
100. Furthernore, there is no need”t0 nmount any nmagnet to rel evant pulleys
or rails, whereby sinplified constructions of the conveyor equi pnent and
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drive pul | éso relevanthpudileys or gaddsabivbepbbyesidplifiest her with buffer
pulley 116 citheiicAa il |y hb! cofbeyBRVRELEpRbAL ardd S 'n%;%.qxsya'r%abl y

hori zontal ly by a qui rail 119 an rizontal 'y novabl'e means of a
nmotor 120 RAF™MHAY. screw 121 which constitute a shifting nechanism The

buffer pulley lifel %iﬁ\ﬁh‘@b'b%l\t?lbbcilb'&ri\@éiﬁeb?eﬂﬁ\ﬂ%é”&tefbéjcbﬁﬁl\&%ryﬂ]y ?ged
o fen i 71 ardod et Rt e 3t BCEAPREPBrBL EEREE CLF i rcRaaRoRs: he
drive pul | eyndlithtedh®ygihae apablveyiAlFIés pL ovim:e%iil? gu{:éiﬁgg}?tg?sf,eggi g
?Lgﬁ;ko?hg—f eh?ﬁé%“‘?&??‘é’@%&é&gguggbg%ggéi‘fz’%é ?‘lg?- ‘{3’5:{’(}{ t%ﬂ?&oﬁr rlg pul | eys
110 and at a constant pitch, while the second and third drive
pulleys 111 and 112 are driven by motors 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
difference between the preceding and succeéding processes
D of the drive pulley 111. The guide pulley 117 is provided
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



112, there are al so provided buffer “pul I-eys. 123 and 124 and gui de pul | eys
125 and 126 respectively. At the forward and backward end portions of the

conveyor

above- nenti oned constr.ucti on. Suggosin .that the ‘second process J has the
pe ékﬁ??#n?QﬁStFHEt+?Pst process | is

short est

equi pnent, 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 27pe timng bel't 100. The follow ng

descri bes the operation of the convéyor equi pnent havi ng the
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increase the prodessing'speed of the entire conveyor system.

In this case, the feed pitch difference between the

processes I and J is absorbed by the buffer pulley 123, the

feed pitch difference between the prdceésés J and K is
absorbed by the buffer pulley 116, and the feed'pitch
difz
buffer pulley 124.

It is now assumed that the feed pitch of the second

erence between the processes K and I is absorbed by the

process J is changed from l-pitch into 2-pitch and the feed
pitch of the third process K is changed from 2-pitch into
one-pitch. In this case, the feed pitch of the second
motor 114 is changed to 2-pitch and the feed pitch of the
third motor 115 is changed to dhe-pitch. At the same time,
the motor 120 is driven to move the movable plate 118
rightward to the position as indicated by the two-dot chain
lines in FIG.1l. With the above operation, the space X, of
the second process J is extended to a space X., on the
contrary, the Epace ¥, of the third process K is reduced to
a space Y;. This-chgnge of space is required because the
process having a large 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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notor 114 is changed to 2-pitch and the -feed pitch of the third notor 115
is changed to one-pitch. At the same tinme, the notor 120 is driven to nove
the novable plate 118 rightward to the position as indicated by the two-dot
chain lines in FIG11. Wth the a&gge operation, the space [err] of the
second process J is extended to a ce [err] , on the contrary, the space
[err] of the third process Kis reduced to a space [err]. This change of

space is required because the. process having a |large_feed pitch

necessi tate e%\c’l'];i?edi %ﬁé’@eafﬁdgrﬁ%ratl&l%}&%&%& é’ségé&{’-‘él’ aFroNel @fs
wor kpi ecés &ibigh arepatsilitynwber eeming swbtl cipare of esedgpidqy. the process:
having a small f | LC The., truct i S descri bed above |l eads to
a high space usagl_i |°${?[ha§h®e ?v%@% é#ag%e g';ipaﬂ'inl the BPCeRDisRPafiimenghange
of feed pit&h. PEMIdRdgvithetwopibl keys aflo1fifes ipultbe 5E6oaml eigdi nent is
provi ded w &y 1 Uy gys I d_gui ul 17) as

buf f er mean%, it nlgy )b?png?%Iégie\M%' '?Kcr (Jggea@pagl gggbgﬁe{)h@'%ﬁérﬁﬁnner as
the buffer PeRRYSARothe3sane (pannes &s dhisoHuFdRr. neaIBs, 22 Hra2d 18 show

schemati ¢ vggasfiGfsta emBOdEMOKRE £EQUI pent i n accordance with a third

enbodi nent of t resent i nyention. The canveyor equi pment of the present
enbodi nent corrpll}i%fgs Z%f Fthlgr%sscL,e &EcSh8YHr o A LMVEYQTa t hird

process N. eguipmeny hel acébfdarde lwitds a hhizdmenbodEidnictdOorRnas that in the

second enbaqgl Is ded throughout those processes. The second
process NIB%%%%@% §§3§%?¥égl furnace 140 such as a heat treating furnace or

an{ ul traviol et fMag FPnadverieqpinmentcofi thahPchsents yrordimenkl ey 141 being
nmovabl e verddlilsksi & ERSSE tPbceld &, a second process M and a third

process N. A timing belt 100 which has the same
construction as that in the sécqnd embodiment is provided
throughout those procésses. 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-pul{ey 141 for supporting the internal surface of
the forwarding portion of the timing 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
. lowermost end portion of the 1lift plate 143, there is
N rotatably mounted a presser pulley 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 1lift
plate 143 is moved wvertically by the ball screw 146, so that
the support pulley 141 and the presser pulley 142 can be
moved vertically integrally.
A buffer pulley 149 is arranged forward the lift plate
143, while a pressér pulley 150 is arranged backward the



support pulley 141 for supporting the interpal surface of the forwarding
portion of the timng belt 100 is rotatably nounted to the front surface of
t he uppernost end portion of the lift plate 143. To the front surface of
the | owernpost end portion of the hi t plate 143, there is rotatably nounted
a presser pulley 142 for pressing e internal surface of the returning
portion of the timng belt 100. As shown in FIG 15, a nut nenber 144 is
fixed to the rear surface of the |lift plate 143. This nut nmenber 144 is
engaged ViR B1B%R| 1431 eV AR sdr (EPENPBYLET| PRI Gt IAS 1 AReERd 1Ss gui ded by a
gu@ de r'aidroiz'iafe&l a:mbive Z%ﬂuegalllmawihene&efermjéﬁwhﬂﬂtg f:e:etit pmabﬁrl 4%4@} s
riven, t i fi.plat IS, moved vertically. he ball scre , SO .
that -t he ctuspsr ttAT et £ D, FapRany, ERLERoR e, Fires BanchEsnboed
vertical | yhenbeffeat | gul Yepuf4leispuwkrtycdlly i sowablmngad furgedr dythe |ift .
plate 14 I, | pLesser I 5044 . ha rd._th 24 1ift -
pl at e 14%?%@%\5%?%% %sﬁftfoglrépkg?;'l éygﬁi_ﬁg?giti%?%?%s&p?é\\%%geabagg?i ve pul'l ey
148 whi cikisépgrbe Hesl ¢he wharebyi rERessivactension drelstlacienpagsi ng t hr ough
the firstappliPe@Seo Lehd NEinifyf Be1RULDEYaddEnpan & tHyC Mnley vBP¥@LAE and urged

1007 wheMEBREREah e (hi GHEGE FAckeriPAPERMA ed to the Liming bert 100
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The driva5pul and 2 Smidist quiilegsifbe fBeal tivh pflleye 16Lni ng belt 100 <
PassSli Ng getermines the feed pitch of the timing belt 100 passing
through the vertical furnace 140. Furthermore, 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 determines the feed pitch of the timing belt 100
passing through the third process N.
t is to be noted that the numerals 160 through 166
denote guide pulleys, and the numerals 167 and 168 denote
tension pulleys. |
In case that the processing time of the vertical
furnace 140 in the above-mentioned embodiment needs to be
changed, it is only necessary to vertically move the lift _
"plate 143. For instance, by moving the 1lift plate 143 st
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 inéufficient 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 péessér pulley
142 are mounted commonly to the 1ift plate 143 in the above-
mentioned embodiment, the construction is not limited to the



through the vertical furnace 140. .Furtherfmore, succeeding the third process
N, there are provided a drive pulley 154, a buffer pulley 155, and a gui de
pul l ey 156. The drive pulley 154 deternmines the feed pitch of the timng
belt 100 passing through the third cess N. It is to be noted that the
nuneral s 160 t hrough 166 denote gui pul | eys, and the nunerals 167 and 168
denote tension pulleys. In case that the processing tinme of the vertical

furnace 140 ,n the abgve-nen enbodi,nent, _needs to. be changed, it is
only neces<3HYE 5'%7%?‘9?’3& P?e \r}e °% ﬁé‘almlpfl piht &5 1B8SSHRje thatapnly by
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conpensated wth t presser. pulley 142 for the returning portion of the
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variety of ‘o R SCOpe 0 resent i nvention. As a
mgans for ﬁ@ﬁéﬁﬂ#n@fathbrtﬁwkﬂgahﬂittﬁéottﬂ1hgtikntthe lead terminals

of an electronic component. In order to take out the lead
terminals from the retainer grooves 201, the timing belt
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 forme& widthwise in the timing
belt. '
Instead of a timing belt, a chain 210 having
attachments 210a as shown in FIG. 17 may be used to mount a
workplece holder 211. The workpiece holder 211 is made of
a non-magnetic insulating material with an upright rib 212
Nt 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



ot her than the nethod of using an aftraction force of a pernmanent magnet,
as shown in FIG 16, retainer grooves 201 havi ng narrow openi ngs may be
formed on the external surface of the timng belt 200 to retain the |ead
terminals of an el ectronic conpor . In order to take out the |ead
termnals fromthe retainer 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 nmay be pulled

si dewar d 45iient ABtEFALAGERELY .00 RIRIASke thfaFhapge pheihediead having no
openi ngs dmreckechormed widthwise in.the tinming belt. In stead of a tiking

belt, a chain_210 havi atta tg.,210a as _shown in . FlLG 17 may be used '
to mount a vvoIIﬁpF‘éc§°h8?dﬁ?t°ﬁ%T}F#n}l\foﬁ?ﬁlsgfgcﬁb?’ae?ff‘f’f is made of a
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conponent 5, "and a pernmanent nagnet -2 g IS egbedde i.n the holder 211. Wth
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wher eby the el ectronic conponent 5 can be held stably in the workpi ece

hol der ~ 2PPT3d8Pnst any inertia force possibly generated when the timng .
belt is dr itzebsi fitethet tentdey notedgshast thheokfrghjcveofworkeifeced -

dlreCt'(”Bf the present invention is not limited to an electronic
component. Also the electronic component is not limited to a

b

radial-lead component having plate-type lead terminals.

Any radial-lead component having round-bar type lead
terminals, any chip component having.magﬂgtic external
electrodes, and any électronic-component having a magnetic
casing are acceptable. For instance, in order to convey a
chip component having magnetic caps on 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 workpiece holder.

A belt having pe:forétions provided at a certain pitch'
may be selected as the workpiece conveyance means instead
bf a timing belt or a chain. Any of these conveyance means
is suitable for intérmitténtly feeding ‘a2 workpiece with
high positional precision. 1In 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 electromagnet instead of the permanent magnet

particularly to stable rails.



It is to be noted that the constructién of’ the workpiece holder is not
limted to the construction of t he above-nenti oned enbodi nent where the
retai ner grooves 213 for retaining the lead termnals 6 are provi ded. For
exanpl e, a workpi ece hol der may be provi d?{—%ﬁth both a recess portion for
storing the body of an el ectronic conpone and a permanent nmagnet
enbedded under the recess portion. It is further to be noted that the

obj ective workpiece of the present invention is not limted to an

el ectroni ¢ conponent. M.Itimug‘he thecpresientc ocimvention s hast béemt édlltlor a
radial L-ead conpopgrl 4 "By Dl e o¥ PRodatipl ol Sr{ER ARz ebBhderdts!
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belt with Herfor&tﬁlﬁ%q%%r@smﬁrﬁ’té‘( integrally on
the external surface of a timng belt. The nmagnet neans is not limted to a
permanent magnet, and an el ectromagnet may be used instead. It is easy to
nount an el ectromagnet instead of the permanent magnet particularly to
stable rails.



Al t hough the present invention has bBeen fully described by way of exanple
with reference to the acconpanying drawings, it is to be noted here that
vari ous changes and nodification will be apparent to 5 those skilled in
the art. Therefore, unless otherw se su changes and nodifications depart
fromthe scope of the present inventionz_ defined by the appended cl ai ns,
they shoul d be construed as included therein. A divisional application (GB
9419214.3) has been 10 ~ filed that corresponds to this application.
CLAI M5: 1. Conveyor apparatus for conveying.a workpiece with a e
nmagneti cal | y aUAIMS=abl e portion, conprising: an endl ess workpiece 3/ -
conveyance neans; 5 wor kpi ece retaining neans uniformly spaced on ;
said endl ess 1.wor Kirstayor appagednee foreansyeyifigra posrkpimcerguidite or nore
wor kpi eces in a feed direction of said workpiece conveyance neans; drive
means for novigh@agnerifRldy atrashaldln@onpion, comprisingernttently by -
a prescribed pitch; and nmagnet neans for "attracting said magnetically
attractabl e porti oRbfeRALEHS WRFIRARKR TRVRYPREE "e®R%kDi ece retai ni ng
nmeans. 2. Appar at us .according. tqQ Claim1, -wherein said 15 wor kpi ece
conyeyg’nce nmeans c RIRCS F%_Frial’rﬂl_ﬂgl {MPARS né‘%ﬁ] ySE?J‘_&EQd FPeeth on
an inner surfage {hergah And sabdiflibie MaBSvEPMRELSehendl! Ve A ! ey
positioning one or more workpieces in a feed direction
of said workpiece conveyance means; ‘o
drive means fdr moving said workpiece conveyance
10 means intermittently by a prescribed pitch; and
magnet means for attracting said magnetically
attractable portion of a said workpieée toward said
workpiece retaining means.
2. Apparatus according to Claim 1, wherein said
15 workpiece conveyance means comprises a timing belt
having uniformly spaced teeth on aﬁ inner surface

thereof and said drive means comprises a drive pulley

o
having teeth for engaging said teeth of said timing
- belt.
20 3. Apparatus according to Claim 2, wherein said

apparatus is adapted for a workpiece in the form.of a

radial-lead component having a plurality of 1lead

terminals arranged in parallel, wherein said workpiece
retaining means comprises one or more sets of retainer

25 grooves formed widthwise on an outer surface of said

T



having teeth for engaging said teethof said timng belt. 20 3.

Appar atus according to Claim?2, wherein said apparatus is adapted for a
wor kpiece in the formof a radial-lead conponent having a plurality of |ead
termnals arranged in parallel, wherein sgid workpiece retaining means
conprises one or nore sets of retainer 25 grooves formed w dt hwi se on
an outer surface of said timng belt with a spacing for receiving said
| ead termnals tHdriang balt wigharat epasiogr i teceiwing3saikerbeadt he
grooves of a set are uniformy spaced. 5 5. Appar atus according to
Caimg-or 3, f lrereinabprhereina guide rail for slidably guiding said
t.imng belt, said magnet nmeans conprisjing a nmagnet provided in the guide
rail. 6.  Appartat usg‘&%ﬁf%ﬁ% RAFQEdiRG, thheFdriTsaBd 1@hereing e raj

and 1 he magnet (BIRVER SRR iTG S5 AFFLEPHELE SP8RSInn ch (he' (i ming bel
S oguded T PP AR 0B, O Byl 2SI E0 SRS,
spaced apar( poshenbeutl o ARERAS 3. ACORE 1A (@Y laste Sy o7
ol der'suni Tor 5 e o R A e e e T es &
magnet for each yyukid&egeimotrerghpde abd{RCting the
K;g 6. Apparatus according to claim 4, wherein said
10 guide rail comprises a pair of yokes between which the

magnet is arranged, the yokes and the magnet together

defining a rail groove along which the timing belt is

guided.
7. Apparatus according to Claim 2 or 3, wherein said
15 magnet means comprises magnets embedded in said timing

belt at uniformly spaced apart positions.
8. Apparatus according to Claim 1, 'wherein said
workpiece conveyance means comprises an endless chain,
said workpiece retaining means comprises a plurality
20 -of non-magnetic workpiece holders uniformly spaced on
said chain, and said magnetic means comprises a magneﬁ
for each workpiece holder for attracting the
magnetically attractable portion of a said workpiece
s '~ towards said workpiece holder.
25 9. Apparatus according to claim 8, wherein the

apparatus is adapted for a workpiece having lead |

| AR AR VL



magnetically attractable portion of *a sai d workpi ece towards sai d workpi ece

hol der. 25 9. Appar atus according to claim 8, wherein the apparatus
is adapted for a workpiece having lead 11111111 12112111 111211211211111111 *
C L M S * termnals, a said workpiece hol der conprising

retai ner grooves for receiving the | ead Q&P ninal s therein. 10. Appar at us
according to any of clains 2 to 7, conprising a plurality of drive neans

for movi ng sai dérminals\yrk padédewonkpigaa clsohden scdmprdi S ifrey ereit afiewd

pitches, and further conprising buffer neans between adjoi ni ng ones of-.said
drive means hagmapvid fiorntedaioting tthe sl eadi teuinaks ighereinn use, )
absorbing a difference in feed pitch between said adjoining drive 10 i
means and mai nt¥A ni RPRAXAHES 0ACEPYIANg R kpR¥c O ofdajBAce nEans . 11.
Apparatus according, to claim 10, further conprising continuous drive
means for movi MPRIE SR & Mg b AiipRearsidor apemesatdy 15 *

feed pitSh bet MESTRRLRCE CARNGNRIRS dISHIS A AL APt n%sl miF i ve |

neans, and for nainiaining a tensiqQn of. sai [ A . 20

1" popar at s S O TR e b Kl g WS SR AP AN

compri ses: a lidie fenber Jpyabl s bstalidd! Inaviald | Pldgerdhounpaid pull ey
a

for guiding a fiTst surface of saird timng be bei ng rotatably nounted

on said pitches, said buffer means, in use, absorbing a
difference in feed pitch between said adjoining drive o
10 means and maintaining a tension of said workpiece

conveyance means.
11. Apparatus according to «claim 10, further
comprising continuous drive means for moving the
conveyance . means continuoﬁsly at a substantially
15 constant speed, and buffer means for absorbing, in
use, a difference in feed pitch between said
continuous drive means and an adjoining drive means,
and for maintaining a tension of said workpiece
conveyance means.
20 12. Apparatus according to claim 10 to 11, wherein
éaid buffer means cémprises:-
a lift member movable substantially vertically;

a support pulley for guiding a first surface of

said timing belt and being rotatably mounted on_said
25 1ift member;

a pair of presser pulleys positioned in the feed

| A EG



25 lift menber; a pair of presser pulleys positioned in the feed
11111111 111111111121 111111 * C L M S * direction
respectively before and after the support pulley for pressing a second
surface of said timng belt; and urging s for urging said lift nenber
inab substantially vertical dire on away from said presser
pul l eys. 13. Apparatus,according to claim 12, wherein said urgi ng nmeans
conpri ses means PdFeGE§PRg reSREAtiMelklpefoxrpvwand aikemh the opuPPgrEat er
than the conbined wei ght of said |ift, nenber and. said_support

pul | ey. 14, Appdpﬁiggyagaﬁwﬁé%f§¥P%l%iﬁ?f?ngrSHEfQQ%WQEHSQ&ﬂpFEEFHQ a
nagnet provi ded éuigyantially around the entire periphery of the support
peri phery, for a t Ct?ﬁa said nmagnetically attractable portion of a 15

sai d workpi ece, and a nghg?f“%%ﬁit%g%g@b‘]gﬁp e{#icdal 1{.@1:' ﬁle%relslilgagl Y,

gui di ng the inner surtPa € rarl's berng positioned at

both sideg of SabdnbiihedRTber SULAEND RISULELY IPINELSn Ofaia

attracting said nagnetic attractable portion 20 of as

wor kpi ece. 15. Agpagabwspagieydi.ng to claim1l, 8 or 9, conprising a
plurality of drive neans for hoving said workpi ece conveyance neans by

different feed pigcheappardtiir tdwdording i gonglutn eL2neanfeheinesaid
adj oi ning 25 ones of said drive nmeans having different feed
pi tches, said bufitgingeatsans ncomprisesormeags a for urging said 1lift
s ‘member upwardly with a force greater than the combined
10 weight of said lift member and said support pulley.
14. Apparatus according to claim 12 or 13, further
comprising a magnet provided substantially around the
entire periphery of the support periphery, for
attracting said magnetically attractable portion of a
i5 gsaid workpiece, and a pair of substantially wvertical
rails for slidably, guiding the inner surface of the
timing belt, the rails being positioned at both sides
of said lift member and being provided with magnets
for attracting said-magnetically attractable portion
20 of a said workpiece.
15. Apparatus according to «claim 1, 8 .or 9,
comprising a plurality of drive means for moving said
workpiece conveyance means by different feed pitches,
< : and further comprising buffer means between adjoining
25 ones of said drive means having different feed

pitches, said buffer means, in use, absorbing a

* c L N S *



1111211 1221111 111222111222111222 * * C = L. M S * 32 difference
in feed pitch between said adjoining drive means and mai ntaining a tension.
of said workpi ece conveyance means. 16. Apparatus according to clainms 10

to 15, wherein: 5 at least oge, of said drive nmeans
adj ustabl e feed pitch; said buffer nean provi ded succeedi ng said drive
means adj ustabl e; and a shlftlng mechani smis provided for shifting

said drive adj 94£EBrengeain &ae

has an

10

shiichbubetvepnaaaifdnadjeiningi dravéeeed

direction of said timng belt. 17. Apparatus accordlng to any precedi

A
claim furt her“‘%ﬁﬂﬁrlaé? gmélF‘Gta&F&BEe 3 tensdepor ot neaisl f werkpppoet Hz)_g an

i nner surface of said work

nmechani sm f or ?anFﬁanSF WgﬁBF?ng séld I|ft support neans in a
b |1 b

Suberan 1o 1) 4ar ) bR AN AL 12T B Sheciplrgan

caused y vertical gpvepg EtOfoi d 40 saldl'J%1$%”WKH$

met hod conveyi ng a wor
the nethod wheg gl st BB140EKBEEpELER ;M ecei ved by retaining neans provi ded at -

plece avi ng a magne

Ically a ?able p

conveyance neans, a lift drive

A
ortion,

a uni form spaci ng on a workpi eCe conveyance neans, 25 t he conveyance
means bei ng noved i gheanipifAdrt YmBina g.rseslsfwﬁdeae%d@ééalngt hgay@r kpi ece

bei ng held

10

15

20

25

drive means adjustable; and

a shifting mechanism is provided for shifting
said drive adjustable means and said buffer means
iﬁtegrally in a feed direction of said timing belt.
17. Apparatus -according to any preceding claim,
further comprising a rotatable lift support means for

supporting an inner surface of said workpiece

o/

conveyance means, a lift drive mechanism for raising

or lowering said lift support means in a substantially
-vertical direction, and buffer means for absorbing an
excessive or insufficient feed pitch of said workpiece
conveyance means caused by vertical movement of said
lift support means.

18. A method for conveying a workpiece having a
mégnetically attractable pértion, the method whérein
the workpiece is received by retaining means provided

at a uniform spacing on a workpiece conveyance means,

the conveyance means being moved intermittently by a -

- prescribed feed pitch, the workpiece being held

—
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33 relative to the workpiece retai.ni ng neans by nmagnetic attraction of the

magnetically attractable portion, and the workpiece retaining neans

holding the 5 wor kpi ece pOsitiver in position in the feed direction
of the workpi ece conveyance neans. ﬁs thod or apparatus
substantially as hereinbefore descrlbe reference to the

acconpanylng drawings. 1111111 111111 1111111111111111 * C L

P

relative to the workpiece retaining means by magnetic

‘attraction of the magnetically attractable portion,

and the workpiece retaining means holding the
workpiece positively in position in the feed direction
of the workpiece conveyance means.

19. A method or apparatus substantially as
hereinbefore described with reference to the

accompanying drawings.
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