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TECHNI CAL

FI ELD The present invention relates to a conponent installing

device, and nore particularly, to a conponent installing device used in
cases where el ectronic conponents of varjous types are installed directly
on a circuit board, or cases 10 where an electronic circuit board is

manuf actured by provisionally settiﬂgﬂgégf#fﬁgic conponents by neans of

cream sol der, or the |like, and then

sai d conmponents by neans of

refl ow processing, or the like, and to a conponent supply device used to
supply various conponents in a 15 conponent installing device of this kind.
BACHGROUND ART In order to install various electronic conponents of this

type in a
and act ual

COMEQNENTE oENSTALL DRGt PEVICE ANDCCOMPONEND SPPBLY sPBViECEset ti ng
i nstallation), conponent supply mechani sns corresponding to the

.various types of conponents have been proposed and enpl oyed. For exanpl e,
fine chip conponents are handl ed by neans of conponent supply cassettes
such a® t JPECHENICRALtBIBRDbul k cassette, in which 25 conponents are

suppl i ed,

10

15

20

25

one by one, to a prescribed position 2
The present invention relates to a component installing

device, and more particularly, to a component installing
device used in cases where electronic components of various
types are installed directly on a circuit board, or cases |
where an electronic circuit board is manufactured by
provisionally setting electronic components by means of cream
solder, or the like, and then installing said components by
means of reflow processing, or the like, and to a component
supply device used to supply various components in a

component installing device of this kind.

BACHGROUND ART

In order to install various electronic components of
this type in a circuit board automatically (including
provisional setting and actual installation), component
supply mechanisms corresponding to the various types of
components have been proposed and employed. For example,
fine chip components are handled by means of component supply
cassettes such as tape cassette or bulk cassette, in which |

components are supplied, one by one, to a prescribed position



for use. Irregular conponents having a | arge or special shape, such as
Integrated circuits, connectors, or the like, are stored in an array in
trays, several conponents of each different type being thus stored. Wen
used, a prescribed 5 tray of the varioug trays stored is selected and
noved to a prescribed conponent supply position, where the conponents

accommodat t ein | e ent | I tLety of
eIectronicfgﬁnggééntgggggagggp#ggaéﬁénggsP%ﬁ?ggfgs%$g§£bérugP%glégnponent
supply 10 nechanisns_of this kind in ¢onjunction with a single conponent

i nst ai | i ngShaRfceSuGhga8yiRtPErahed cGLECRLtR) cCPRBRFECES s cOF t tRBat dke/
requiring a variety of electronic conponents, these conponents can be

i nstal | ed @asengtaredngneaBoRPLAENLN| KEQ¥S | | AgVELEal ceomponentsoaforanh
installing 15 devices, thereby ensuring adaptability to increasing

di versi fi caifberent etgperbeaeingcbhpsnsbosedl n Whennusgdara, présceibed been
significant diversification and expansion of electronic conponents, wth

progress otraptegreh@dvaricust Erafsvetepa@nisi serestedt 8h4 mebedntlot e
| i ke. Therefore, it has become necessary to handl e el ectronic conponents of

many di ffeﬁf@&;ﬂﬂsa,céﬂﬁaﬁenéheeﬁ%(:gdsﬁz? ,iﬂﬁé gpeggngﬁalg@aﬁehﬂsdevi ces

and conponent i1nstalling devices ver, e tronic

conponentsaéggﬁﬁéﬁgt%g gﬁggégﬁt&£gn§?§éfgég g&gcﬁg&pic 25 circuit board has

al so increas I'NCT eases
Conventionally, a variety of electronic components are

supplied in a stable fashion by using component supply

10 mechanisms of this kind in conjunction with a single
component installing device, and even in the case of
electronic circuit boards requiring a variety of electronic
components, these components can be installed using a single
component instélling device or few component installing

15 devices, thereby ensuring adaptability to increasing.
diversification in electronic components.

In recent years, there has been significant
diversification and expansion of electronic components, with
progress of integrated éircuits, development in connectors,

20 and the like. Therefore, it has become necessary to handle
electronic components of many different types, forms, shapes,
and sizes in components sﬁpply devices and component
installing devices. Moreover, the number of electronic
components required to manufacture a single electronic

25 circuit board has also increased, due to increases in the



3 size and functional range of electronic devices. In conjunction with
this, there has al so been demand for even higher speed operation in
conponent supply, in order to achieve further inprovenments in productivity.
5 However, conventionally, in ordeg to install the required types of
conponents, a variety of conponent supply cassettes and a tray conponent

supply nec S | b S | | thonsW.Lh each other, but
This has rotoerabfobinft Bhdy ERHaU EE LTeCERbHIE APILLR" PEHT P Ee 10
satisfied. For ex | e, .dependi ng, on the el ectroni c_circui oard bei ng
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el ectroni c. conponents, but if these conponents are_ nounted accordingly in a
si ngl e trahighapofraed 10PeEabiPy) HRCRAMPIRENEHEWRPLY, ainj @¥deBnt@he nunber
of types of conponents that can be accomobdat ed. Mreover, although the
tray conpoachiegepfuytherhimpravementst abl préoductivwptying | arge-scale or
speci al ly shaped el ectronic conponents, it provides poor efficiency in 20

suppl yisng the phowevety ebnveaysonst int efldéhetei instald srguential
fashi on, according to the selection of conponent type. In other words, it

noves a I efsdih Lred ! EYpos 6fecéﬁ§dﬁeﬁ€§9nﬂbdé£fét§”oP'ééﬁﬁoﬁéﬁﬂeéubﬁlﬁ tray
magazine to a -
cassettes and a tray component supply mechanism have simply
been used in conjunction with each other, but this has not
enabled all of the various demands described above to be
10 satisfied.

For example, depending on the electronic circuit board
being fabricated, it may be necessary to install various
types of large-scale electronic components, but if these
components are mounted accordingly in a single tray component

15 supply mechanism, there is a limit on the number of types of
components that can be accommodated.

Moreover, although the tray component supply mechanism
is suitable for supplying large-scale or specially shaped
electronic components, ittprovides poor efficiency in

20 supplying the plurality of trays accommodated therein, in a
sequential fashion, according to the selection of component
type. In other words, it moves a required tray of the trays
accommodated in plural stages in a tray magazine to a
position opposing a component supply position, whereupon the

25 electronic component accommodated therein is supplied by



posi ti on opposi ng a conponent supply position, whereupon the 25 electronic
conponent accommodated therein is supplied by 4 drawing the tray out to
t he conponent supply position. Each tine a different tray is selected, the
tray at the conponent supply position issfirst accormodated in the tray
magazi ne, whereupon a task for noving the subsequent tray to the 5

conponent Ly _ppsit] i erfo d.accordipng to the sawe.procegdure, and
hence a tiﬁggﬁéégagﬁgetgaxeﬁugoﬁ%oﬁgﬁtg°%?°ﬁ??£e?gﬂPiYynggg}gnsup f Ed
fromthe tray conponent supply nmechanijsmin a sequential fashion, thereby
causi ng prBH%Et?C&%?fFBeHEch%ﬁ.1%@?§B9€F?dsiﬁbﬁ tRAY c8hpbRentompoBepp! y
pattern is sinple, it is difficult to achieve conpatibility with various

di fferent 8BRP&YicROsitaopals cfhsst Recomnadated int hhechsayonagazinepni c
conponent s having a special shape, such as | arge-scale electronic

conponent syvhepenponhoastask for mokingwbhehsabsequénbatmagetiowthé respect 15
to their centre of gravity, the conponents are |liable to fall off when

handl e .bYCémﬁﬁﬁ@ﬁﬁeQﬁpb]cZ;?t Bbhibgoh09s perfernedcatcbraiigetohend, sand
hence they cannot be handled at high speed. Therefore, if installing a

variety of ,£5088088! Sahy Hehod aaﬂ:ﬁéslsgnafﬂséé wheR! ¥ofgSneht&SofNd 2
tray conponent 20 supply nmechanism which are provided conjointly, in a
sinpl e different types are supplied from the tray component supply
mechanism in a sequential fashion, thereby causing
productivity to decline. Mbreover, since the component
10 supply pattern is simple, it is difficult to achieve
compatibility with various different component use patterns.
Furthermore, in the case of electronic components having
a special shape, such as large-scale electronic components,
connectors, or the like, which are not balanced with respect
15 to their centre of gravity, the components are liable to fall
off when handled by a component installing tool or component
transfer head, and hence they cannot be handled at high speed.
Therefore, if installing a variety of components by using
various component supply cassettes and a tréy component
20 supply mechanism, which are provided conjointly, in a simple
sequential fashion, it is necessary to delay the installation
of other components whilst handling and installing components

which have a slow handling speed, thereby impeding further

speed increases in component installation.



sequential fashion, it is necessary to delay the installation of other
conponents whil st handling and installing conponents which have a sl ow
handl i ng speed, thereby inpeding further speed increases in conponent

i nstal |l ati on. 51t is an object of thg present invention to provide a
component installing device conprising a plurality of conmponent supply

tt dt . : | ' Ly of

drtterent typesitrif ER 88k Sglﬁaﬁhﬁiﬁﬁéﬁéﬁﬁﬁigﬁgﬁiﬁﬁg?%pﬁ%%?%ﬁ%i A
hi ne, dinstallati b [ t at hi r e evi sin

et “Saph 5 Rbsdas s 1 18u8n 5085 Phara RECEREEN, Stk ron o

provi de a conmponent supply device whereby the supply of 10 conponents usi ng
trays can SempeRent SuPPLiYhcassattesi andntyayi gompeBeRENEBPRAYh the pattern
of use of various conponents. DI SCLOSURE OF THE | NVENTION I n order to

achi eve t hmechanisesi i wvhedebpj acpturahitysof cdinpberenti tgpesl 0fig devi ce
according to the present invention is characterized in that it conprises: a
tray cemposempogibsycafRCbeOhahareddby @l singléyinst&dhingnhayhpheyi ded

tray conponent supply nmechani sns for selecting trays accommodati ng
prescribedj RERPILEiSn SRH BBVERPribE 668Y&t higher speed by devising
component supply modes.
It is a further object of the pfesent invention to
provide a component supply device whereby the supply of

10 components using trays can be performed with good efficiency,

in accordance with the pattern of use of various components.

DISCLOSURE OF THE INVENTION
In order to achieve the aforementioned objects, the
15 component installing device according to the present
invention is characterized in that it comprises: a tray
component supply section having a plurality of conjointly
provided tray component supply mechanisms_for selecting trays
accommodating prescribed components, and moving the trays
20 from a storage position to a component supply position,
according to need, thereby providing the components
accommodated therein for use; a cassette component supply
section having a plurality of mutually aligned component
supply cassettes for carrying components in a tape cassette

25 or a bulk cassette, and transporting the components to a



20 froma storage position to a conponent supply position, according to
need, thereby providing the conponents accommodated therein for use; a
cassette conponent supply section having-a plurality of nutually aligned
conponent supply cassettes for carrying gonponents in a tape cassette 25 or
a bul k cassette, and transporting the conponents to a 6 component supply

posi tion, t he oV ng, t he o] 0 d an
"natal |1 nCReghedy %vemgp{a%%%bnéﬁ% el %%@%Et BAEHSpY ey RERLRYT o
trays |located at the conpgnent sup OSLtIOﬂ the regpectjve,tray 5
conponent SBBpFOMRRRERRS SHRT | “s?heg?a 5 %nguﬁﬁ?§ gg%tpbﬁklﬁﬂd
conponents transported to the conponent supply positions of the respective
conponent <¢ompeyentssaccommodated tnsthetvespepbivattxaypl Jocatedoat
according to need, and installing the conponents at prescribed positions on

an 10 instahéa¢bmpoméﬁtcsupptyopdshgimmstafsthensespectbme tray| conponents
havi ng a high frequency of use are handl ed by a cassette conponent supply

secti o angofpoRentNsGpply inétRafisn$esn 2 Re SLERY | C6MPBOURERE Ss¥EpYyfrom a
plurality of conponent supply cassettes 15 and are handl ed and 1 nstalled at

prescri beds@@éi&honén&”céﬂpbﬂéﬁé‘é ! @f&ﬁép@&é&ttbytﬁéaéémﬁénéﬂt' é‘ﬁfuﬁi&' ng

head, in
positions of the respective component supply cassettes in the

cassette component supply section, according to need, and
installing the components at prescribed positions on an

10 installation object.

According to this construction, small components having

a high frequency of use are handled by a cassette component
supply section and components of various types are supplied
successively from a plurality of component supply cassettes

15 and are handled and installed at prescribed positions on an
installation object by means of an installing head, in a
continuoﬁs'fashion corresponding to their frequency of use.
In the meantime, special types of components are supplied in
an alternating fashion by a plurality of adjacently provided

20 tray component supply mechanisms in a tray component supply
section, whereby even if the time for supplying and handling
individual components is long, the time required to supply
components of special types in a sequential fashion is
reduced by a half and the supply rate of special components

25 from trays is doubled, thus making it easier for the supply



conti nuous fashion corresponding to their frequency of use. In the
nmeanti ne, special types of conponents are supplied in an alternating
fashion by a plurality of adjacently provided 20 tray conponent supply
nmechani sms in a tray conponéent supply segtion, whereby even if the time for
suppl ying and handling individual conponents is long, the tine required to

supply co nents.of speci al pes in_a _sequential fashion i.s reduced by a
nal T and (Ro SBEGLGL SpEBRRenkEC o bRpERe o PeoCPPBREERS 4B ET880 ca

t hus meking it easier for the su plg . 7 of speci al qongonents fromtrays
to be conphBilati Kbei kBStaniieg hrad i BanAA3nHcARd) INARARLARG and

i nstalling conponents supplied fromthe cassette conponent supply section

in a conti aowponentsi snpplliedefuen, the cassettet eomponsntt supppyssible to

handl e a | arger nunber of different conponent types, the tine lag invol ved

i n suppl yi sgctdononanascoatindonsdfashébnui n@hedeford, hédnceveirghispeens,
operation of conponent installation can be achieved. In addition to the

foregoisg, ithescpaBsaBie tB8ShahHiledalPadgeirCAumbe! BENdikeekBALPr esent
invention is characterized in that it further conprises a plurality of

Commonons CERPBREHRCEIBEL; Dheoidel P2yt a8 ! QpbIisl 0, .,
components is reduced or eliminated, and hence high-speed
operation of component installation can be achieved.

In addition to the foregoing, the component installing
10 device according to the present invention is characterized in
that it further comprises a plurality of component installing
tools on said installing head for installing components
aligned in a prescribed direction; a plurality of shuttles,
which perform reciprocal movement in such a manner that they
15 move a selected tray of one of the adjacently disposed tray
component supply mechanisms from the storage position to the
component supply position thereof and then return same to
said storage position; component holding sections for holding
components, provided on at least one of said shuttles and |
20 aligned in a direction and at a pitch corresponding to the
alignment direction and alignment pitch of said component
installing tools; and.a component transfer head for picking
up components accommodated in a tray that has been moved to a

component supply position of a tray component supply

25 mechanism and for loading these components onto said



whi ch performreciprocal novenment in such a manner that they 15 nove a

sel ected tray of one of the adjacently disposed tray conponent supply
mechani snms fromthe storage position to the conponent supply position
thereof and then return sane to said stogage position; conponent hol ding
sections for holding conponents, provided on at |east one of said shuttles

and 20 alignped in [ reectio d .a pitch CQLEES Lhg.10 fhe.alignnment
di rection gﬂ@ng?ﬁﬁngﬁigbﬁgcﬁegglgg%d W@ﬁﬁ%ﬁ%n?gfﬁ55§PE?331§SO#§?daﬁﬁ a
conponent transfer head for_ picking up co nents agcommodated ipn a _tray
“that has baRhenb9eBifl 4Pch oﬁ%ﬂPgEEEEFyﬂgggi?Poﬁabﬁ gorpaperbnpehdang
supply 25 nechani smand for |oading these conponents onto said 8
conponent fertipassandi dnstahhesama ahj prepsribednpoadtdons @bl theo pick up
t he conponents held on said conponent hol ding sections and install sanme at
prescri bedipstallabionfobfjectnstal | ati on object. 5 According to this
construction, if thereis a tinme surplus until the next tray conponent is

used, when supphgtogdsnagctsel tﬁQﬁp@BﬁQtﬁubﬁiﬂﬁﬂnﬁf0’Ehér§| §gahi tymef _
adj acently provided tray conponent supply mechani snms, whilst the installing

head is haggrhigsCorRoNePhe AdRe! tEdy' E6MpoREnt OisCasas!  §heR"BABE Ry iaYPP! ¥
section in a continuous fashion

special components by means of a plurality of adjacently
provided tray component supply mechanisms, whilst the
installing head is handling components supplied from the

10 cassette component supply section in a continuous fashion
according to the frequency of use thereof, then this time
surplus is used to pick up components in a tray at a
component supply position by means of the.component transfer
head and load a prescribed number of components onto the

15 plurality of component holding sections provided on at least
one of the shuttles which serve to extract and retract the
trays in the tray component supply mechanisms, in such a
manner that the prescribed number of components thus loaded
are picked up together, as and whén required, and handled and

20 installed simultaneously, by means of the component
installing tools on the installing head which coincide with
the alignment direction and alignment pitch of the loaded
compbnents, Therefore, even in cases where a portion of the
_component inétalling tools pick up compénents.directly from a

25 tray located at a component supply position, the installation



according to the frequency of use thereof, then this time surplus is used
to pick up conponents in a tray at a conponent supply position by neans of
t he conponent transfer head and | oad a prescribed nunber of conponents onto
the 15 plurality of conponent holding sgctions provided on at |east one of
the shuttles which serve to extract and retract the trays in the tray
conponent s rescri bed, nunber of

|y nmechanisns, in spych a pner. th t he

conponentsegﬁg§¥?853eg°5rSoﬂpgﬂgﬂgﬁpngggﬁﬁgrPyaghﬁngrﬁﬁeﬁopgaﬂﬁpgd, and
handl ed and 20_ installed simultaneously, by neans of the conponent

i nstal | i ngSBBBLY 88Cthen; A3nabei ARCKeadednbP¥nacbpptrycednah taedanbianent
direction and alignnment pitch of the | oaded conponents. Therefore, even in
cases wher the pumbesnoff componenpsnthati aseapickegdt upl sipiutkanpgoushpenent s
directly froma 25 tray | ocated at a conponent supply position, the

i nstal | ati and heficef sighéfitgahtr inonpasenina sappbhentbynsballatjyononponent
supply section can be increased by a factor equal to double the nunber of

conponent sspball 8af BeCkEHidPedl MULhapROYSEAseNdeBEPEB1 Y], JBREI cant
i ncrease in conponent installation 5 speed can be achieved. In this case,
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the component installing tools on the installing head.
In addition to the respective characteristics described

above, in the component installing device according to the

10 present invention, if the component transfer head is devised
in such a manner that components picked up from a tray are
rotated preliminarily in a direction corresponding to their
orientation for installation on the installation object by
the installing head, before being held by the component

15 holding sections, then components are rotated preliminarily
without needing to provide a special time period in addition
to the component supply operation from the tray component
supply section performed whilst components supplied from the
cassette component supply section are being installed by

20 means of the aforementioned installing head. Thus the time
period required conventionally for components to be subjected
to image verification and rotated to a prescribed orientation,
after they have been.pickéd up by the installing head, is
eliminated, thereby enabling components to be installed

25 immediately after they have been picked up.



In addition to the respective characteristics described above, in the
conponent installing device according to the 10 present invention, if the
conponent transfer head is devised in such a manner that conponents picked
up froma tray are rotated prelimnarilygn a direction corresponding to
their orientation for installation on the installation obj ect by the

installing heady,bghgie;Beipg § Ldrggpapsl 8¢8Ledsiolobd! BdaRELEG™S,

t hen conponents are rotated pre m na nee rovi

speci al nE 8 n_addit on. to. t onent sugﬁ ﬁ eratlgn fromthe
tray conpoﬁ ﬂ?eSUﬁ FyCQQE?Pﬁﬂ piRFHR a ?¥%°€oﬂﬁ EALRISEBpFPEd from the
cassette conponent supply section are being _installed by 20 neans of the
aforenent|Bﬁ€lenﬁs%aV¢Pﬁg°ﬂeél charagterdzedinpbhabd iBgopped where a
conventionally for conponents to be subjected to i mage verification and
rot at ed t ocamperenti beiingr handidedons afproblémyctmpenéntnwhichedaugeby t he
installing head, is elimnated, thereby enabling conponents to be installed

25 imtedi aheigsthliatibnyfhave oeeotheckptiobPem, tA& iﬁsﬁ._dmih?nnéadt he
respective characteristics described above, the conponent installing device

accordi ng agséhsreéssené bBMﬁBhéﬁﬁ bﬁtéharﬁféﬁiéﬁeéo Eoﬁaﬁ*c,p'facéeéfﬁgmﬂe
a conponent being handled is a probl em conponent whi ch causes
conveyor located at a prescribed position, the problem
component processing conveyor being driven intermitfently by
a prescribed amount, each time it receives a discharged
10 problem component, thereby conveying received problem
components in a uniform direction at a uniform pitch, in such
a manner that they can be supplied for processing, such as
reinstallation, disposal, or the like. In this case, the
present invention is also characterized in that, in cases
15 where a problem component received from the installing head
is larger than a reference component, the amount of
conveyance is increases by an integral factor corresponding
to the size ratio thereof.
According to the aforementioned construction, if there
20 occurs a.component causing an installation fault or other
problems, when the installing head is successively picking up
supplied electronic components of various types and
installing same on an installation object, then this

component is discharged onto a problem component processing

25 conveyor located in a prescribed position, the problem



5 an installation fault or other problem the installing head di scharges

t he conponent onto a probl em conponent processing conveyor |ocated at a
prescri bed position, the problem conmponent -processi ng conveyor being driven
intermttently by a prescribed anount, gach tinme it receives a discharged
10 problem conponent, thereby conveying received problem conponents in a

cuppl i ou. 1 57ppReath, Rethl SeRiBlbdias 8 fFPofn BFECH BP tnb PrebRin” |,

this case, the present inveption is also chﬁr terized in that, in,cases 15
where a prS‘B‘F‘E?rﬁEBFrpBﬁ@ﬁ?s?éEgi GeRveYem fHe iﬁﬁ?ﬁl ?i ABaRCatCr sTPEPH¥EL Ehan
a reference conponent, the anount of conveyance i s _increases by an integral
factor corkbepba¥tnglestrenigj cempanent hsrpEpvidedorandgthe preblem

af orenenti oned construction, if there 20 occurs a conponent causing an

i nst al | at i companentsront bhe problemscompenenheprosessinggcbpueyos being
successi vely picking up supplied el ectronic conponents of various types and

i nstal |5 ngppesessed aahisl By | 8bkore@depclispbeal| hos €RapLiRE) is
di scharged onto a probl em conponent processing 25 conveyor |located in a

prescri bedapest8iRg, tb"ener PELEELLivE OBBRPSAEALEE NEn CERYSYELEs8] aveRi form
pitch by the probl@m conponent” processing conveyor such that a space for
FECEIVING jf the components handled by the installing head are of
various different sizes, since the problem component
processing conveyor is transported intermittently by an
10 amount corresponding to the size of the component discharged
on the problem component processing conveyor, it is possible
to prevent situations where two discharged components overlap
and interfere with each other, causing mutual damage or
causing a component or components to slide off the conveyor.
15 Furthermore, since the conveyance distance is reduced for
small problem components, it is also possible to prevent
situations where the whole problem component processing
conveyor is transported further than necessary, the
discharged electronic components are transported too rapidly,
20 and hence the staff responsible do not have the opportunity
to process these problem components correctly.
Moreover, in order to achieve the aforementioned objects,
the component supply device according to the present

invention is characterized in that it comprises: a plurality

25 of adjacently provided tray cbmponent supply mechanisms for



the next electronic conponent is provided, and the problem conponents on

t he probl em conponent processi ng conveyor being 5 processed manual |y for
reuse, disposal, or the |ike, according to the respective conponents. In
this case, even if the conponents handl gg by the installing head are of
various different sizes, since the problem conponent processing conveyor is
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conrponent di scharged on the pr e processing conveyor, it is
possible tg ?nevent.aiﬁuatio s _where, two dischatged ﬁongonents overl ap and
interfere WPYHPEaEAL0: hEAYS LHRNY REPLAPEGBARLEIBR EQugi AGMRORSRBonent or
conponents to slide off the conveyor. 15 Furthernore, since _the conveyance
di st ance i SUPR¥icRESLbioBpRFCREdBNgnteoRpedentBerebyi Bravidingsthel e to
prevent situations where the whol e probl em conponent processing conveyor is
t ransport egonpenentst Agpompedatedytheheini fehauges 2l pturahitycofiponents
are transported too rapidly, 20 and hence the staff responsible do not have

t he oppor t shutylées, pwhiehspehesempredbiprocalpooesihentoinestutl. aMaagaeer, in
order to achieve the aforenenti oned objects, the conponent supply device

accordi ng tRatNEheyeReve AN¥ENEEE8di Er&fasRAchRE S8LhE f@éﬁe&ﬁi@;@”@f&fes: a
plurality 25 of adjacently provided tray conponent supply nechanisns Tor
component supply mechanisms from the storage position to the
component supply position thereof and then return same to
said storage position; componént holding sections, provided
10 on at least one of said shuttles, for holding components in a
prescribed alignment direction and at a prescribed alignment
lpitch and for providing same for use; and a component
transfer head for picking up components accommodated in a
tray that has been moved to a component supply position of a
15 tray component supply mechanism and for loading these
components onto said component holding sections; wherein said .
tray component supply mechanisms have a first component
supply mode, whereby respective selected trays are moved
simultaneously to component supply positions, thereby
20 providing the components accommodated in the respective trays
for use, and a second component supply mode, whereby
components accommodated in a tray located at a component
supply position of a tray component supply mechanism are

loaded onto the component holding sections of the same



12 selecting trays accommodati ng prescribed conponents and noving said
trays froma storage position to a conponent supply position, according to
need, thereby providing the conponents accommobdat ed therein for use; a
plurality of 5 shuttles, which performygci procal novenent in such a
manner that they nove a selected tray of one of the respective tray

component _giptyeNBehABAALTOE! Pilk! BEmBbREARCLPAREELA EAA! NEnGRERgNENt

supply position thefeof and then refufn same to sald storagé position;
conponent hal di sectiQns roviged .10 on at | east one of said shuttles,
for ho|din5988ﬁ§3ﬂ8anlancgmg?BSBEFb£8raPF§nnent direction and at a
prescribed alignnent pitch and for providing same for use; and_ a conponent
transfer head fGFcﬁFékPﬂgtBptESnﬁﬁﬂgﬁFECEEEgnﬂﬁﬁﬁféBeﬂnaHOYFaylPhEFehas
been noved to a conponent supply position of a 15 tray conponent supply
mechani sm afaresent sanedgfingtcconppnenht supply ®meade, cehpsasnt hol di ng
sections; wherein said tray conponent supply nmechani sns have a first
conponént regpeégtively sbteebgdrtsapstare mevedt simtlbyneauslyoted

si mul t aneously to conponent supply positions, thereby 20 providing the

conponent scefip6BREasePplY pOSiteSRETt tHe plavaliey gEcadjadentspcond
conponent supply node, whereby conponents accommobdated in a tray |ocated at

ko o REaRELN PO EoReBict Ayt ADREL #HRPh Ko EEANS b5 Er} 020
and provide for use, simultaneously or sequentially, a number
of types of components corresponding to the number of

10 adjacently provided tray component supply mechanisms, at the
maximum, and therefore the efficiency of supplying electronic
components of plural types is improved.

Moreover, in the second component supply mode, wherein
components accommodated in a tray which has been moved to a

15 component supply position of a tray component supply
mechanism are loaded onto component holding sections of the
same shuttle by means of a component transfer head,_thereby
providing the components for use, a plurality of components
held in the respective holding sections of the shuttle can be

20 picked up and provided for use simultaneously, and hence the
number of operations and the amount of time involved in
picking up components for use can be reduced. Moreover, by
performing the loading of the aforementioned components in

parallel with the operation of supplying components from

25 further component supply sections, comprising a further tray



13 shuttle by neans of the conponent transfer head, thereby providing said
conponents for use. According to the construction described above, in the

af orenmentioned first conponent supply node, wherein 5 respectively

sel ected trays are noved sinultaneously jgp conponent supply positions, the
plurality of adjacently provided tray conponent supply mechani sns are able

o supply 8BloBhaiEdgubBly|ABcnEhTkh RAOUERK: OboRBOHERL! Bhblay? nuTDer of

types of conponents corfesponding to € nunber o y provided
.therefore

tray conpopnent _supply wechani sns t the.nmaxinu nd th
eff?ciezgymSthﬂbgﬁ§fnggngc??ﬁﬁ%gigoﬁﬁoﬁ@RFQVSPLS?ﬁFéFnF¥p gri§a§§ﬁroved.
Moreover, ip the second conponent supply node, wherein conponents
acconnodat@EeFﬁlﬁ ﬁrayeﬁﬁrgﬁeﬂaguwheﬁ ﬂ%v@ﬁmPBnﬁnEQ aggnpaRdiedsipppy
position of a tray conponent supply mechanism are | oaded onto conponent
hol di ng se&imdharomannersane shuttle by means of a conponent transfer head,
t hereby providing the conponents for use, a plurality of conponents held in
the respective Mordowgrsetheocempbneht stpplyedeaicbeadBopiitigdtopthad
provi ded for use sinultaneously, and hence the nunber of operations and the

anount of EkéﬁehﬁvﬂhVéﬁtiBnpiﬁkbﬂﬂrﬂ@té@ﬂﬁé&eﬂhstﬁaf_Hﬁé &afipbfengduced.
Mor eover, by perform ng the |oading of the aforenentioned conponents in
transfer head comprises a component transfer tool for picking
up components accommodated in a tray located at a component
supply position and loading same onto the component holding
10 sections of a shuttle, by means of upward and downward motion,
and an area senéor for detecting at which component supply
position of the respective tray component supply mechanisms
the component transfer head is located, movement of the tray
being prohibited at the component supply position where the
15 area sensor detects the component transfer head to be located.
According to the construction described above, tray
movement is permitted at the component supply position where
the component transferlhead is not located and tray movement
is prohibited at the component supply position where the
20 component transfer head is not located. The component
transfer tool provided on the component transfer head moves
upwards and downwards in order to pick up and load components,
but since the trays cannot move at the component supply

position where the component transfer head is located, it is

25 possible to perform the operations of picking up components



parallel with the operation of supplying conponents from25 further
conponent supply sections, conprising a further tray 14 conponent supply
mechani sm and ot her conponent supply nechanisns, it is possible to inprove
efficiency for tasks wherein a prescribqﬁ;nunber of conponents are handl ed
in a simlar manner. 5 Mor eover, the conponent supply device

[ ans or nedaoRinBeFad te’ A ERhkcApr1EHEIAS" EhbTBRckd; B sbuBahRER oo <

dated, i t I ted at co nent supply.position apd. | gadi ng
came onto PRECCHRBORENPERELNENGORBORERE| BALAIRd,BERELDRE. OF,a BARETOF,

upward and downward notion, and an area sensor for detecting at which
conponent #Bpfl §afesMaNBATof Wikhoukspreblemst pfiyinbapsbasanceugpnsed by
mechani sms t he conponent transfer head is | ocated, novenent of the tray
bei ng prohabcidentalt mevemepbnefit thepprayppsdueohovimel funbtidh, arebheensor
detects the conponent transfer head to be | ocated. According to the

constr gt i DikdescohbeHeabtler haay, Me¥&yeinbvetent! ikt pedmattbAcatognanent
supply position where the conponent transfer head is not |ocated and tray

movenent iéoﬂb@ﬁéﬁftQﬂpﬁlytBssEQEBR“ﬁﬁéréUEHEYcBQEBﬁéHE ¥hehsrePenéla
conponent transfer head is not |ocated. The conponent
is not located, and therefore a tray accommodating prescribed
components can be moved into position, or a positioned tray
can be exchanged for another tray, whilst the component
10 transfer head is picking up and loading components at the
other component supply position, without fear of interfering
with the component transfer head. Consequently, supply of
components can be performed in a safe manner, including the
operation of loading components accommodated in a tray onto
15 component holding sections on a shuttle by means of a
component transfer head.

The component supply device according to the present
invention is also characterized in that the component
transfer head is prohibited from moving to another component

20 supply position, when the component transfer tool of the
component transfer head is lowered at the component supply
position where the area sensor detects the component transfer
head to be located.

According to the construction described above, it is

25 possible to prevent the component transfer tool of the



transfer tool provided on the conponent transfer head noves upwards and
downwards in order to pick up and | oad conponents, but since the trays
cannot nove at the conponent supply position where the conponent transfer
head is located, it is 25 possible to pggformthe operations of picking up
conponent s 15 accomodated in a tray and | oadi ng the picked up

conponent s ' \% n e n e, in
R e T T R e P o
novenent of the trays, due to malfunction,_or the 5 |like _gh t he ot her

hand, trayPHoleHERg f’%t\ﬁ‘é??ri EPRRCRENE HEURBIBORRRLLIOREI YhLEFt ibnifhiPe ¢ he
conponent transfer head is not |ocated, and therefore a tray accommodati ng

prescri bedachoyered: stata, bandpthereferepinterfareneeacavsedi B¥ed tray can

be exchanged for another tray, whilst the conponent 10 transfer head is

pi cki ng upaenildéntal movempnheofsthe cowponént tvapshent heagpdyepbeiti on,

w thout fear of interfering with the conponent transfer head. Consequently,

suppl y 50f malpenetionsadr behgelikeedannbe paéeendeder, including the
operation of |oading conponents acconmpdated in a tray onto 15 conponent

hol di ng secti ongoPBoPes NULE! €n8YcORBOARE §u§§]]?08§'{?§.cérééé$f&iﬂﬁaﬁo The
conponent supply device according to the presen
the present invention is constituted in such a manner that
the area sensor is provided on a fixed section and detectsha
long member connected to'the component transfer head and
10 moving in conjunction with same, then the wiring required for
detection is simplified and the location of the component
transfer head can be detected between a plurality of
component supply positions.
Furthermore, in order to achieve the aforementioned
15 objects, the component installation method according to the
present invention is characterized in that components
transported from a tray component supply section comprising a
plurality of adjacently provided tray component supply
mechanisms for storing trays accommodating prescribed
20 components in a plurality of levels and moving a selected
tray from a storage position to a component supply position,
according to need, thereby providing the components
accommodated therein for use, and components transported from

a cassette component supply section comprising a plurality of

25 aligned component supply cassettes for holding components in



I nvention is also characterized in that the conponent transfer head is
prohi bited from noving to another conponent 20 supply position, when the
conponent transfer tool of the conmponent transfer head is | owered at the
conponent supply position where the areg-sensor detects the conponent
transfer head to be |ocated. According to the construction described above,

it is 25 ] t t 16

corponent Fr SaBRcSapEstEE BE o BiLEOREREELe) MARCEEARbBGLE Eh Picee o

bet ween conponent g%pggy posi tions, whi n alowred state, and
c

st it is, i
t her ef ore FHTRPRER 03u§8ﬂ989e850?583iglPﬁﬁ%ﬁﬁ%ﬂt 8Ret AE BohpBRent

transfer head due to 5 malfunction, or the |like, can be prevented.
Mor eover, Fhergby BrpBEEARIsthe| GomROneRtEcEQE (RAE, t Brehbigkededp aRdenti on
is constituted in such a manner that the area sensor is provided on a fixed

secti on aningtatied at|pngseoribed posibtions op ahcinshtabhehionrahjéet head
and 10 noving in conjunction wth sane, then the wiring required for
det ecti5on bg meansi bfednainstitlingahead, odctbedingpooenéedt ansfer head can
be detected between a plurality of conponent supply positions. Furthernore,
in order to achuey¥eovee, atRecEBIHbOAERE supply method according to the
present invention is a component supply method for selecting
a tray accommodating prescribed components in one of a
plurality of adjacently provided tray component supply
10 mechanisms, and moving the tray from the étorage'position
thereof to a component supply position, thereby providing the
components accommodated therein for use, characterized in
that, in a first component supply mode, respective selected
trays of the jointly provided tray component supply
15 mechanisms are moved simultaneously to a component supply
position, thereby providing the components accommodated in
the respective trays for use, by means of shuttles which
perform reciprocal movement in such a manner that they move
selected trays from the storége position thereof to a
20 component supply position and then return same to the storage
position, and in a second component supply mode, components
accommodated in a tray located at a component supply position
of é tray component supply mechanism are loaded onto

component holding sections provided on at least one of the

25 shuttles for holding components in a prescribed alignment



15 objects, the conponent installation nethod according to the present

I nvention is characterized in that conponents transported froma tray
conponent supply section conprising a plurality of adjacently provided tray
conmponent supply mechani sns for storing {gays accommodating prescribed 20
conponents in a plurality of levels and nDV|ng a selected tray froma

st orage po onponent. su Ltion acc I n eed, thereby
provi di ng ah% ggﬁ%ﬁ gﬂﬁ cgoﬁﬁ8§§?ghgg égﬂmFBF B% g h@ﬁﬁggnents
transported fr2n1a cassette conRonent suppl y. section conpr|3|ng a %Iurality
of 25 al i GABBL¥dRPoRBR: COMBRRE E§s§9FtE§efoPYhBFGPﬁg°§oﬁp69EBP§eP 17 a
tape cassette or a bulk cassette and transporting these conponents to a
conponent tuppsfepsobeafoforopécking upnandt headbpgpeompdnegtshe conponent s
for use, are picked up and installed at prescribed positions on an

i nstal | ati ancominedatéd lip aetmayoloeatedsatl hi agmpenadntasappllynposatiiead.
Mor eover, the conponent supply nethod according to the present invention is

a Coanhenbeupﬁkaynebﬁpdnéﬁt 88ppLYi MechahlisM.accomodating prescri bed
conmponents in one of a plurality of adjacently provided tray conmponent

supply 10 ”EChﬁBbéﬂalnénéo”QHéngo ?Snéﬁéylﬁé Mnibeis Qéﬂaeﬁgﬁﬁi&'on

thereof to a conponent Supply posit ere y providing t
methods described above, the supply rate of special types of

components from trays can be doubled by supplying special
components in an alternating fashion from a plurality of

10 adjacently provided tray component supply mechanisms in a
tray component supply section, whilst components having a
high frequency of use are supplied and installed from a
cassette component supply section. Therefore time lag in
component supply can be eliminated and increased speed in

15 component installation can be achieved. Furthermore, in the
second component supply méde of the tray component supply
mechanisms, since a plurality of components held on the
component holding sections of a shuttle are picked up and
provided for use simultaneously, it is possible to raise

20 installation efficiency by reducing the number of tasks and

the required time involved in handling components.



conponents accomodated therein for use, characterized in that, in a first
conponent supply node, respective selected trays of the jointly provided
tray conponent supply 15 nechanisns are noved sinultaneously to a :
conponent supply position, thereby provid ng the conponents accommodated in
the respective trays for use, by neans of shuttles which performreciprocal

novenment | Rfﬂthggagfgﬁioﬁhaf &ﬁﬁyDﬁR%fyégleCted trays fromthe storage

posi tion thereof cofponent “supp position and then return sane to
the storage posjition, and in a second conponent supply node, copponents
accommodated | nFager hyif 0B PEESBECEIRE HORENENCHLBDy thESPERERAEAC t ray
conponent supply nmechani sm are | oaded onto conponent hol ding sections

provi ded oficBstragtionnefop eempomenthinetailing deviragaceapdinattoia a
prescri bed alignnent 18 direction and at a prescribed alignment pitch,

t her eby supebyesgntativengmhedimentrofisthebpresent dfiventdapgnent transfer
head for picking up and | oadi ng conponents accommobdated in a tray | ocated

at a c@wponent Bigply pesat pefspedtite! vagwCONOWIARG! tREPHEHeBERSNT SM
According to the conponent installation and supply nethods descri bed above,

the suppl ycbaker@ét$68CHR! al ¥PEY CémBORNBRECEAPp iy OSEL YA 68Nthe doubl ed by
suppl yi ng speci al
' component installing device in Fig. 1;
Fig. 3 is a perspective view showing an overall
construction including a Y direction movement mechanism for a
10 position registering support platform in the component
installing device shown in Fig. 1;
Fig. 4 is a plan view showing one example of a circuit
board on which electronic components are installed;
Fig. 5 is an explanatory diagram illustrating the
15 positional relationships between the position registering
support platform in Fig. 3, a cassette component supply
section and tray component supply section located on either
side thereof, and an installing head;
Fig. 6 is an explanatory diagram illustrating the
20 pnsitional relationships between trays located in respective
component supply positions of adjacently provided tray
component supply mechanisms, and a component transfer head;
and
Fig. 7 is a block diagram of a control device for the

25 component installing device in Fig. 1.



conmponents in an alternating fashion froma plurality of 10 adjacently
provi ded tray conponent supply nechanisns in a tray conponent supply
section, whilst conmponents having a high frequency of use are supplied and
installed froma cassette conponent supplgy section. Therefore tine lag in
conponent supply can be elimnated and increased speed in 15 conponent
installation can be achieved. Furthernore, in the second conponent supply
node of the tray conmponent supply nechanisns since a plurality of
conponents_hel d on_the conponent hol d sections of a shuttle are picked

up and proBEEEMPBE FQR G V?gﬁeBHEI?H i INYENELQY pl e to raise 20
installation efficiency by reducing the nunber of tasks and the required
time invol ved |Hrﬁ§ﬁuredgembq¢bnents of the presenbrbaoveption wkllHbe
DRAWNGS Fig. 1 is a perspective view show ng the schematic construction of
a conponenhereihaftengddsuribedcinrdetgil owhithepeferenhaéi te theodi nent of
the present invention; 5 Fig. 2 is a perspective view show ng the

schenaty ¢ ggagﬁpgﬁyiﬁg gfaalﬁg y conponent supply section of the conponent
installing device 1n Fi ig. 3 is a perspective view show ng an

overal | Constr Ugk | GRoiACkHORD. 31 Y €heCEELoBn FOURBEALnERE NAB) SELL 00

component installing device for manufacturing an electronic
circuit board 3 by installing electronic components 2 of
various types, such as a coﬁnector in this example, to

10 circuit board, which is the installation object in this
example. However, the present invention is not limited to
this, and may also be applied to the assembly, manufacture or
fabrication of various types of item, wherein various types
of components are installed on various types of installation

15 object. |

In Fig. 1, in order to handle electronic components 2 of

various types, there are provided: a tray component supply
section 8 comprising a plurality of adjacently provided tray
component supply mechanisms 7 for selecting a tray 4

20 accommodating a prescribed component and moving same from its
accommodation position 5 to a componeﬁt supply position 6, as
and when necessary, thereby supplying the electronic
components 2 accommodated therein for use, as illustrated in
Fig. 2; and a cassette component supply section 13 comprising

25 a plurality of adjacently located component supply cassettes



10 position registering support platformin the conponent installing device
showmn in Fig. 1; Fig. 4 is a plan view show ng one exanple of a circuit
board on which el ectronic conponents are installed; Fig. 5is an

expl anatory diagramillustrating the 159g0sitional relationships between
the position registering support platformin Fig. 3, a cassette conponent

supply secijo . C | y..secfl ofn..eLt si de
Choreof . ot Eof  BibE o GPTCBRBbyoHER In ACLARD FREBLECC Ry Ty Bl
illustrating the 20 positional .relationshi ps between frays located in
respectivecgﬁﬁﬁﬁﬁﬁht£§§p5?9vﬁ%§P9i%%gc Fou 'aﬁ%ﬂ??9eﬁﬁﬁv¥deﬂn?r3§ Ronponent
supply mechani sns, and a conponent transfer head; and Fif. 7 is a block
di agr am of tiM@ontP o SRWPeRERE SUPRLYsPogLEiORch] - | nAR seTeRET@RIFCce in Fig.
1. 20 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Preferred enbodi nents of
t he preseneirenihiboardi 3| ipcnaputactired byspichingiwpdelectronih
reference to the 5 acconpanying drawi ngs. As shown in Fig. 1, the present
enbodi Bent compahents 02 aof ovapicus typéal suppliediby the adovémehtiongdan
el ectronic

tray component supply mechanisms 7 and cassette component

supply section 13, as and when required, by an installing
head 21, which is movable in mutually orthogonal X and Y
directions, as observed in plan view, for example, and by

10 installing them at prescribed positions on a circuit board 1.

As illustrated in Fig. 2, the tray component supply

mechanisms 7 each comprise a raiéing and lowering platform 16
which is raised and lowered by means of a screw axle 14 being
caused to rotate in forward and_reverse directions by a motor

15 15. A tray magazine 17 accommodating a plurality of trays 4

| is mounted and registered in a prescribed position on the top
of each raising and lowering platform 16, in such a manner
that it is prevented from falling off accidentally by means
of a locking member (not illustrated), which locks it in

20 place. Each tray magazine 17 accommodates a plurality of
trays 4 accommodating electronic components 2 of various
types in plural stages, in suéh a manner that they can be
removed and inserted individually by separating them in a
vertical direction by means of a lateral rail (not

25 1illustrated).



circuit board 3 by installing el ectronic conponents 2 of various types,
such as a connector in this exanple, to 10 circuit board, which is the
installation object in this exanple. However, the present invention is not
limted to this, and may al so be appliedg4o0 the assenbly, manufacture or
fabrication of various types of item wherein various types of conponents

o e o oA B OHBONPEARSE 18h! LALLANChI RPRgE s pRe hlauw ol?

order to handle electron I'C conpo var i ous

géfgégﬁ?|yaﬁﬁég¥ﬁé§ § %B gﬁﬂﬁ?ggﬁ ngpﬁﬁghgﬁrLﬁiga ?ogegeg %ﬁﬁg a tray

4 20 accommodating a prescrlbed conponent and_noving sane fromits
acconnndatﬁBﬁnEoggtFBﬁ raigingcando ewgrsnappiapégrm|éﬁ ef BBeah¥awhen
necessary, thereby supplying the electronic conponents 2 acconmodat ed
therein fomagagingslv|| gcommandy forFegch2ofahbieatrayseomponenposepplyuppl y
section 13 conprising 25 a plurality of adjacently |ocated conponent supply
casset t'es mecHanigméov . pi RkshgttpecR6pisepiovided daptopassethe or a bul k
cassette, and conveying el ectronic conponents 2, one at atine, to a

conponent gx¥peh¥iBASthbPa 18. £68 aksﬁiﬁgnbﬁtcaﬁaurétbaétﬂné hStpapupact ured
by picking up electronic
located in an opposing position inside the tray magazine 17,
by driving same reciprocally in the Y direction by means of a
timing belt 19 provided in such a manner that it passes
10 through the central portion of the extension table 18. The
tray magazine 17 is controlled by the raising and lowering of
the raising and lowering platform 16, in such a manner that a
tray 4 accommodating electronic components 2 to be supplied
is positioned at a height at which it can be removed onto the
15 extension table-18, so that the tray 4 is pulled out by the
shuttle 26 to the component supply position 6 on the
extension table'is, whereby a prescribed electronic component
2 can be supplied. When an electronic component 2
accommodated on a separate tray 4 is to be supplied, the tray
20 4 pulled out to the component supply position 6 is pushed
back to the original height position corresponding to the
tray magazine 17, whereupon the height of the tray magazine
17 is controlled by the raising and lowering platform 16 in

such a manner that a tray 4 accommodating an electronic

25 component 2 to be supplied is subsequently positioned at the



5 conponents 2 of various types supplied by the aforementioned tray
conponent supply nechani sns 7 and cassette conponent supply section-13, as
and when required, by an installing head 21, which is novable in nutually
orthogonal X and Y directions, as observed in plan view, for exanple, and
by 10 installing themat prescribed positions on a circuit board 1. As

I 11 ustratedyi ' 2 h G S I S 7,.8a conpri se
a raising gﬁsefg§gPFn8n%Ig?#%?%?%gaaﬁggﬂthgﬁgiéggsggggP0§EFe 8b§ﬂﬁeans of
a screw axl.e 14 bejing _caused to notaée in forward and -reverse directions by
a ot or 1503%P°3FP#a§uﬁﬁ ¥-PRELE#O8cBonmpdating a plurality ?f trﬁys 4is
mounted and registered in a_prescribed position on the top _of each raising
and | oweri ng pPQPPoFHFEE}ei% shes & ﬁﬁﬁﬁéﬁgtﬂﬁﬁbPF 23 fexvdrawingr eut
falling off accidentally by neans of a | ocking nenber (not illustrated),

whi ch | ockandi rehractipgagaid tuay ¢ragndathei hénkingcmembeda22sia
plurality of trays 4 acconmmodati ng el ectroni c conponents 2 of various types

In plusal epeged, and elobed byprmeanshef ahesctaatde (noevellastrated)ted
i ndividually by separating themin a vertical direction by neans of a

lateral rapy h88hs26f bpbh$hyahRd)closing, AheX1eARIAY helber 18208aihheh
the trays 4 are drawn out
coupled with a linking section 4b of the tray 4 in the
direction in which the tray 4 is removed, for example, and
can be disengaged therefrom. When the linked member 22 is in
10 a linked state with the tray 4, the tray 4 can be extracted
or retracted with respect to the tray magazine 17. On the
other hand, in a state where the tray 4 and linking member 22
are not coupled, since the linking member 22 is separated
from the tray, it does not impede the movement of the tray 4
15 associated with raising or lowering of the tray magazine 17
and it can also be withdrawn to a position wherein it does
not cause an impediment of this kind.
Recesses 4a are formed separately in a matrix fashion on
the tray 4, in accordance with the shape and size of the
20 electronic components 2 accommodated therein, and the tray 4
accommodates and handles the electronic components 2 in these
respective recesses 4a in the form of an array wherein the
corresponding electronic components 2 are held in a

prescribed orientation. The tray 4 is suitable for handling

25 flat electronic components 2, and flat, large-sized and



I's provided at the conponent supply position 6 set to the front of the
raising and |owering platform 16 of the tray nagazine 17, commonly for each
of the tray conponent supply 5 mechanisnms 7. A shuttle 26 is provided on
top of the extension table 18 for drawi g out and retracting a tray 4

| ocated in an opposing position inside the tray nmagazine 17, by driving

sane recip L, i | gﬁﬂ? I g RY I | ded
in such a %g%%é#i?ESY ??a%ggségé%sf§ﬂ$%ug ﬁgeég%t?a go??ﬁoﬁoég ?Egﬁ
extension table 18. The tra gazine, 17 is.contcoll by.the raising and
ower ng oPLEREZPRAS: REmRRRERERSZ WEEHE sppEifianin EReR)1h Ranner har o
tray 4 accommodating el ectronic conponents 2 to be supplied is positioned
at a hei ghPrgechibef direghiem Pﬁngﬁﬁdrﬁﬁﬁﬁstﬁé 98 thechia¥n4tabl e 18, so
that the tray 4 is pulled out by the shuttle 26 to the conponent supply
position 6 on t@® Eﬁ?eﬂth@ﬁ hande the gpopenent pupplyi Gagsettesrdai are
conponent 2 can be supplied. Wen an el ectroni c conponent 2 acconmpdat ed on
a separsat estitgbllei forohdndlipgl ekdectrbritr agm@oéndnps| | sdchuast vetpe
conponent supply position 6 is pushed back to the original height position

correspondsfgliochip tolponieaesi 68 many Wef eoaseNtypesheaadt tRé Lirelray
magazine 17 is controlled by the raising and |lowering platform 16 in such a

Tt o nIchTBNE SOARTTONSLADD REcSBGLy “BECudd ERNRORER' ofebbclic
components 2 handled by the trays 4. A plurality of these
component supply cassettes 12 are provided in an array in the

10 cassette domponent supply section 13, in such a manner that a
large number of electronic components 2 can be supplied
thereby.

Essentially, the tray component supply section 8 and
cassette component supply section 13 can be arranged in any

15 configuration which makes it possible for electronic
components 2 supplied by relative movement thereof with
respect to the installing head 21 to be picked up by the
installing head 21, as and when necessary, and installed at
prescribed positions on the circuit board 1, by relative

20 movement of the electronic components 2 picked up by the
installing head 21 with respect to the circuit board 1.

For example, high-speed component installation can be
achieved by the following construction. The cassette

component supply section 13 handles small electronic

25 componehts 2 of many various types which have a high



23 extracting and retracting height and is pulled out to the conponent
supply position 6. The shuttle 26 has a |inking nenber 22 for draw ng out
and retracting said tray 4, and the |inking nmenber 22 is 5 opened and

cl osed by neans of an actuator (not illuysfrated). By neans of opening and
closing, the |inking menber 22 can be coupled with a Iinking section 4b of

the tray 4¢] C n h £X

and can befgegéﬁgggeéf ﬁggéf%gﬁ¥@ IE §°ﬁﬁgxﬁﬂgé ggy 1ggRt8 ]
i nked state with.the tra he be e tra te or retracte Wi t
respect to® Fﬂéﬁf?gylﬂaﬁa§¥ﬂ3éﬁgla%h%?%E18Fagy ﬂaﬂﬁurﬁilﬁys?gt8°WB8P§the
tray 4 and |inking nenber 22 are not coupled, since the Iinking nenber 22
i s separ at 88PPL¥nCangetEey, 121 andethase Fﬁ%ﬁﬁ@eﬂﬁé kedegehandiednbyt thg 4
15 associated with raising or lowering of the tray magazine 17 and it can
al so be wi ihatahbhing hepds2li in aheoptinuousofashioncupstoaa numbdinent of
this kind. Recesses 4a are forned separately in a matrix fashion on the

tray 4,5 i ncaczesgandénygi tb theishfpeqaeficgi 3¢ aset 4rd2OnsehETEdONi C
conponents 2 accomodated therein, and the tray 4 accommodates and handl es

the el ect r gpé€es80PEIGNLA gregcfhsé& f>6§ﬂ€£éh§eoﬁe€ﬁé5é‘§réﬁ1t“béQfdfPr m of
an array wherein the correspondi ng el'éctronic conponents 2 are ld Ina

prescri bedy@hhGRi2E] Ofhe TREa}' B¥mfohént UshBPlE é@étf@ﬂdh'ggpplles

special types of electronic components 2 in alternating
fashion, by means of a plurality of jointly provided tray

10 component supplj mechanisms 7. In this manner, even if the
handling time for supplying individual electronic components
2 is long, it is possible to reduce by half the time required
to supply special electronic components 2 in a sequential
fashion, and hence the supply rate of electronic components 2

15 of different types from the trays 4 can bé doubled, making it
easier for the supply of electronic components 2 of different
types from the trays 4 to be completed in time, whilst the
installing head 21 is handling and installing electronic
components 2 supplied from the cassette component supply

20 section 13, in a continuous manner. The overall consequence
of this is that it becomes possible to handle a larger number
of different types of electronic éomponents 2, and moreover,
the time lag for supplying components can be reduced fo a
very short time or zero, thefeby enabling high-speed

25 component installation to be achieved.



25 flat electronic conponents 2, and flat, |arge-sized and 24
irregularly shaped el ectronic components 2 and can hol d such el ectronic
conmponents 2 while positioning themin a prescribed direction by the recess
4a on the tray 4. On the other hand, theggonponent supply cassettes 12 are
5 suitable for handling electronic conponents, such as very small chip

ng el nts, su chi
Frequoncy of ucenbnieERLTLhIRBaa"2S hofen KBe1bPbEIIE T e lHCR, AT,

I i f_th | tt 12 are provided_.in an array
Pnu{ﬁela% @agégf?éngg gﬂgﬁiu§ﬁ§§F§dggﬁf§bﬂ?ié; iﬁnsﬂgheﬁ vwerder thaisa

| arge nunber of el ectronic conponents 2 can be suppl i ed thereby.

Essenti al | UPPRELeda9n cehpdndhregtippnytable; 24 8ndnéscasueedeteompuaent
supply section 13 can be arranged in any 15 configuration which makes it
possi bl e fpeciprecabhycinobbengndirectippl bpdfbywardasndereveesent ther eof
with respect to the installing head 21 to be picked up by the installing
head 25, asotatiisheofnacsssewyaxbad23asdpivend By {rm6€6rbed, positions on

the circuit board 1, by relative 20 novenent of the el ectronic conponents 2
pi cked up Birthermeséfl bbtl E8a0redidht Nof CERECK APrébeish' €abiePoRr Srd-
supported by Y direction tables 29, 31, and are caused to
move reciprocally in the Y direction by forward and reverse
rotation of screw axles 25a, 26a, provided respgctively to
10 the Y direction tables 29, 31 and operated by synchronously
driven motors 25, 26. On the other hand, the circuit board 1
is conveyed in the X direction and supplied for component
installation by the installing head 21. The circuit board 1
is supplied for component installation by being passed
15 through a loading section 32 comprising a pair of conveyor
rails 32a and transported to a component installation
position 33, and after component installation at the
component installation position 33, the electronic circuit
board 3 is conveyed via an unloading section 34 comprising a
20 pair of conveyor rails 34a. In combination, this loading
section 32, component installation position 33, and unloading
section 34 constitute a conveyance path 30 for the circuit
board 1 and electronic circuit boardl3.
As shown in Fig. 1 and Fig. 3, a pair of conveyor rails

25 35 for importing the circuit board 1 and exporting the



For exanpl e, high-speed conponent installation can be achieved by the
foll ow ng construction. The cassette conponent supply section 13 handles
smal| electronic 25 conponents 2 of many various types which have a high
25 frequency of use, electronic conponenips 2 of nany types being supplied
in a sequential fashion by a plurality of conponent supply cassettes 12 and

these compgpentsoiehng:paagtelobial be LAS'3! bhBYc IRl bRepifgnt | nUoUS

fashi on up correspon err frequency o e and
install ed sdcces I n_prescribed tions, on,the circuit

Veanahi | e, SURBSEE B LRt AREREAT Lo PYPBOTEIDA Bhe,sBPPEbed Hiranit, beardy

el ectroni c_cagnponents 2 in alternating fashion, by nmeans of a pIurallty of
jointly prévfyel peigwibetwrpnnthe Eéﬁﬁl9an€HKﬁY§ﬁBr¢11$n3§hﬁ§ nmanner ,
even if the handling tine for supplying individual electronic conponents 2
is long, iregéspesingl theopeeiitienbyheueofy harei providedrat thesupply

speci al electronlc conponents 2 in a sequential fashion, and hence the

suppl y 5 at eomponentt instaltatponepositioh 38f dSﬁﬁpoeatpinsesstraﬁuthﬁe
trays 4 can be doubled, making it easier.for the supply of electronic

AT TheL St ShAer athab toradr CmAtes enuEu S0, BOIPAT, Bichout ™
interfering with electronic components 2 installed on the
downward-facing supported side of the circuit board 1, in the
case of a double-sided circuit board 1, for example, are

10 provided on the position registering support platform 37.

The tray component supply section 8 and the cassette
component supply section 13 are disposed in such a manner
that they lie on either side of the aforementioned conveyance
path 30 for the circuit board 1 and electronic circuit board

15 3, as illustrated in Fig. 1. When disposed in this manner,
the length in the X direction of the space required to
position the :espective tray component supply mechanisms 7
and component supply cassettes 12 adjacentlj in the X
direction is halved. However, the positional configuration

20 may be adapted freely, and in the present embodiment, a
cassette component suppiy section 13, wherein a small number
of component supply cassettes 12 are arfanged in the X
direction, is also provided to the side of the tray component

supply section 8. In other words, by increasing the number

25 of aligned component supply cassettes 12, the overall length



conponents 2 supplied fromthe cassette conponent supply 20 section 13, in
a continuous manner. The overall consequence of this is that it becones
possi ble to handle a | arger nunber of different types of electronic
conponents 2, and noreover, the tine |aggor supplying conponents can be
reduced to a very short tinme or zero, thereby enabling high-speed 25

conponent Lnstallgti,en to.he achieved. 26 The i.nstalling head 21 noves
rengrocaIF9 %ﬁetgedkrgﬁ 19nd9?etﬁFoﬁ§?c§sOFFPﬁéFFaﬁgdkbﬁ gPﬂP°??n n ot her
words, it is sugported on an X direction table 24 and is caused to nove

r eci pr ocal BYPPAYt RECKIQPEPEroMesy aPBERELNALRAY eduAd 0B betht pddesf of
screw axl e 23a driven by a notor 23. Furthernore, both end regions of the X
directi on thgl eonyeyanceuppbht 88,bgnd beneet tbe wholescopyegancenpathe
caused to nove reciprocally in the Y direction by forward and reverse

rotation o80stheonghl the2whplebdevicevidensr anpeffeveliyet spabe fbe Y
direction tables 29, 31 and operated by synchronously driven notors 25, 26.

On t he ot hperfepflingheofpbfieht B@ppllyl i s conveyed in the X direction and
supplied for conponent installation %y the installing head 21. The circuit

board 1 1S subbitegnb@iacBEPABEEA thHALALhE! hafbBY BE Bd;RBaRELy1S through
a |l oading section 32 conprising a palr of conveyor
positioned tray component supply mechanisms 7 in each tray
component supply section 8 and the number of tray component
supply sections 8 provided, and moreover, the number of

10 adjacently positioned component supply cassettes 12 in each
cassette component supply section 13 and the number of
cassette component supply sections 13 provided, as well as
the positional configuration of same, can be designed freely
in various different ways.

15 In the present embodiment, since the component supply
sections 8, 13 are disposed separately on either side of the
conveyance path 30, in order for the installing head 21 to
pick up electronic components 2 supplied respectively by the
tray component supply section 8 and the cassette component

20 supply section 13, the installing head 21 traverses the
aforementioned conveyance path 30 in the Y direction,
depending on the pick-up sequence for the electronic
components 2. The amount of movement of the installing head

21 in this case is large compared to cases where it does not

25 traverse the conveyance path 30, thereby causing the amount



rails 32a and transported to a conponent installation position 33, and
after conponent installation at the conponent installation position 33, the
electronic circuit board 3 is conveyed via an unloading section 34 _
conprising a 20 pair of conveyor rails gga. In conbination, this |oading
section 32, conponent installation position 33, and unl oadi ng section 34

. _ . b | :
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supporting the inported circuit board 1 from bel ow between the pair of
conveyor raPfsaBBURRJof ehiBecrraARirad FoLi eNeh Lnsrablatien ppevatiddnat the
5 conponent installation position 33. Support pins 36, and the |ike,

whi ch suppeausefelimitatiohsaed thérbnsbaldationt beguenoeefbdering with

el ectronic conponents 2 installed on the downward-facing supported side of

the cirkui electrdnic compbrentsecos§daffepbhe- typed, CincthbkBoahdrd, for
exanpl e, are 10 provided on the position registering support platform 37.

The tray celpebeshisUsshponehtsop SfoadribpehBSEphbs £PEPRALRG Supply
section 13 are disposed 1n such a manner
installed in a sequential fashion.
Therefore, in the present embodiment, the aforementioned
component installation position 33 is constructed to be
10 movable in the Y direction. Specifically, the pair of
conveyance rails 35 and the position registering support
platform 37 provided at the component installing position 33
are disposed on top of a Y direction table 41, as illustrated
in Fig. 3. The Y direction table 41 is moved reciprocally
15 along guide rails 49 in the Y direction, by means of forward
and reverse rotation of a screw axle 42a driven by a motor 42.
For example, there may be a case where the installing head 21
traverses the conveyance path 30 in order to pick up
electronic components 2 in the component supply section 8 or
20 13, for instance, by moving from above the circuit board 1
indicated by the solid lines in Fig. 5 to the cassette
component supply section 13. 1In such a case, the positing
registering support platform 37, in other words, the

component installing position 33, is also moved towards the

25 component supply section 8 or 13 on the side to which the



that they lie on either side of the aforenmentioned conveyance path 30 for
the circuit board 1 and electronic circuit board 15 3, as illustrated in
Fig. 1. Wien disposed in this manner, the length in the X direction of the
space required to position the respectiwgytray conponent supply nechani sns
7 and conponent supply cassettes 12 adjacently in the X direction is

hal ved. Ho 11k Gt hon L.gur ati y.pe adapte reely,
and i n t hothF caLkitg, Bag 287 es fGRihgy} %%ﬂs%ﬂxn‘ﬁgsagsl 91558#()&03559 .
wherein a snall .nu r.of co nent s |y cassettes 12 are arranged in e
X directioi,lpglﬁﬁ SSpPXVFﬁﬁngBnFﬂ@ iggggo¥ntﬁégtr§y cShpBnéft dengphd
section 8. In other words, by inc[easin%.the nunber 25 of aligned conponent
suppl y castBet8ameytimgethatr the Leagahling2Bead 2heix wovdngionroatt he
space occupi ed by the conponent supply sections becones approxi mtely equal
on both si deasbf befiereohheyanstapiing3headn2lhbeginshtowhnstaldnyhgance
path 30 through the whole device fornms an effective space for 5 performng

conponeént aeRrpl glettrohul dolponentd2t hathébebpuibeisopodsiBtentby
positioned tray conponent supply mechanisnms 7 1n each tray conponent supply

section 8 JROrtéR BHEDELsPAnéEAMoGEAPBYCLhe SYRPLY1 BBAY! RBSA82P" PY! §Fferand
~ noreover, the nunber of
to install the picked up electronic components 2 at
prescribed positions on the circuit board 1.
With the construction described above, it is possible to

10 reducé the difference in required time for installing
electronic componehts 2 at prescribed positions on a circuit
board 1 after picking up-same, between cases where the
installing head 21 picks up and installs electronic
components 2 of various types in a sequential fashion,

15 without traversing the conveyance path 30, and cases where
the installing head 21 picks up and installs electronic
components 2 of various types in a sequential fashion, whilst
traversing the conveyance path 30. Therefore, even if no
particular consideration is given to the installation

20 sequence for electronic components 2 when the installing head
21 is installing electronic components 2 of various tyées at
prescribed positions on a circuit board 1 in a sequential
fashion, it is still possible to adapt to high-speed

operation of component installation, without causing working



10 adjacently positioned conmponent supply cassettes 12 in each cassette
conponent supply section 13 and the nunber of cassette conponent supply
sections 13 provided, as well as the positional configuration of sane, can
be designed freely in various different gyays. 15 - I'n the present
enbodi nment , since t he conponent supply sections 8, 13 are disposed

separatel yg gié@@go 6d8 ilﬁQes£§H¥f¥éQﬁ€1 a&&e390 8v8ﬁ€8£ 6f" ¢hde

installing up €l ectronic co supp ed respectively

b he t t ti 3 dth t onent 20 supply
sgctign 23 fﬂgga?$?§p5xe%%EQ§QPF5928%%¥e§ﬂég§?§?éhe§$pgned conveyance

path 30 in the Y direction dependi ng on the pick-up sequence for the

el ectroni c conp¥PERPEED, h%euﬁh%b%%nﬁfth@vﬁﬂ%ﬁ?do?ftﬁbm?n§¥@mlth head 21
in this case is large conpared to cases where it does not 25 traverse the
conveyanceipstalBingtheadbdl cpickinggthp anoehectroric ofomporentqi untilo
pi ck up el ectronic conponents 2 and install same on a circuit board 1 to

increase. mstallimgi bttor eheucirehitibearédli fed the pueposassel | ation
operation causes limtations on the installation sequence for 5 electronic

conponent smeviflyf tRE SPbsi Y PER  r&§is 86k enyNOuSpET€CHL KPESR OFPOAERESs 2 Of
different types are being
the conveyance path 30 in accordance with the movement of the
installing head 21, it is not necessary to.provide a special
time period for moving the position registering support
10 platform 37, and therefore achievement of high-speed
component installation is not impeded thereby.
One of the pair of conveyance rails 35 is held fixedly
to the top of the Y direction table 41, whilst the other is
held movably along the guide rails 46 running in the Y
15 direction. These conveyance rails 35 are expanded and
contracted in terms of the interval therebetween by
synchronous forward and reverse rotation of screw axles 44a,
44b driven by a motor 43 via a belt and pulleys, in such a
manner that they can be adjusted to suit the width dimension
20 of the circuit bnard 1 onto which components are to be
installed, in the direction orthogonal to its direction of
conveyance. Moreover, simultaneously with this adjustment
process, the position registering support platform 37 is
caused to move reciprocally along a Y-direction quide rail 47

25 at 1/2 the speed of the movable conveyance rails 35, by means



installed in a sequential fashion. Therefore, in the present enbodinent,
the af orenenti oned conponent installation position 33 is constructed to be
10 novable in the Y direction. Specifically, the pair of conveyance rails
35 and the position registering support 3¢l atform 37 provided at the
conmponent installing position 33 are disposed on top of a Y direction table

41, as 'llﬁftiéfﬁ 4"and9r éerggergﬁgfi8ﬁt £n §Q£8w4;xi§ ggvfgnked
reci procal ong gU| rarl’s I'n t rectron y neans of
forward and,reverse, ro tlon of scr e 42a [i nmot or. 42.  For
exanpl e, ﬁérﬁcﬁ;¥ 2 é Eaﬁgtﬂﬁeié *th n.ﬂ§%8F|Vﬂ ﬁeaa igtSEVéﬁggstﬁﬁE
conveyance path 30 in order to pick up electronlc conponents 2 in the
conponent EgﬁpP9SéEE?Poﬁegl§FeEGng1%uPPBFt Riakferm g? ADYRKE PAdALARBSe
the circuit board 1 indicated by the solid lines in Fig. 5 to the cassette
conponent 8uppegcrébedoposdtion betweenctbe, pake pbsconvigyangesrailag3s,
support platform 37, in other words, the conponent installing position 33,
i s al s& nofed enampﬁe,thecéﬁtranpposﬂtienpphgrebetween8 and1Bencet it $sde
to which the 30 installing head 21 is noving, simlarly to the circuit

board 1 ingbtated Bﬁ?ﬁbﬂtpﬁaéiﬁﬁhitnséatﬂ f'ﬁroﬁ beboilahd fegestért fResane
time that the installing head 21 is noving, or
position of same, in a state where the centre of the position
registering support platform 37 coincides with the centre of
the circuit boardll accommodated between the pair of
10 conveyance rails 35.
The installing head 21 comprises a plurality of
component installing tools 51 — 54 for installing components
‘aligned in the X direction which is also the direction in
which the component supply cassettes 12 and tray component
15 supply mechanisms 7 are adjacently positioned, and a
recognition camera 55 for identifying positions on the
circuit board 1 onto which the electronic components 2 picked
up by the various component installing tools 51 — 54 are to
be installed. The various component installing tools 51 — 54
20 and the recognition camera 55 are arranged respectively in a
linear configuration. The various component installing tools
51 — 54 correspond to the types of electronic components 2
that they respectively handle, and specifically, they

comprise, for example, a suction nozzle for sucking up and

25 holding an electronic component 2, a chuck for gripping an



| east before the installing head 21 begins to install the 5 next
el ectroni c conponent 2. Thereby it is possible to shorten the distance
noved by the installing head 21 in order to install the picked up
el ectroni c conponents 2 at prescribed pggtions on the circuit board 1.
Wth the construction described above, it is possible to 10 reduce the

difference L0 ] Lre | for,in | L] ctroni onen s 2 at
prescri bed %Sgﬁgﬁﬁﬁg %ﬂﬁggﬁepgu?{ %%g gh %%kg ?Ekﬁﬂé gg bet ween
cases where the,installi head 21 picks_up and installs electronlc
conponentseEbﬁﬁlwﬁPFouEh?yE$§PFﬁtéV§eﬁﬂgﬁF|éFefﬁgﬁFbﬂn B8ZZ LB out
traversing the conveyance path 30, and cases where the installing head 21
pi cks up and |n%ﬂa?PBJEnGE@ﬂnnwetboﬁbgnenstaklengvhﬁﬂdug1t9§e§hlﬁ kind,
sequential fashion, whilst traversing the conveyance path 30. Therefore,
even if nocpmponentaholdesteationsi§1g+vém avet provided| bat abnléfst
sequence for electronic conmponents 2 when the installing head 21 is

i nstal I3 ngofke6fr BRECsEAtRREENRE6 PepforMingua F¥Oeprotalr M6€ibhewh8pELYi ONS
on acircuit board 1 in a sequential fashion, it is still possible to adapt

to high- spseerape&aisogeﬂécﬁeapffeﬂtthesaahsééheﬂy pobiieybneguekag vorking
31 efficiency to decline significantly due”to novenent of
component supply mechanisms 7, moved from its storage
position 5 to a component supply position 6, and then stored
back in its storage position 5, (in the present embodiment,
10 one of the shuttles 26). The compoﬁent holding sections 61 —
64 hold electronic components 2 in a direction and at a pitch
which correspond to the alignment direction and pitch of the
component installing tools 51 — 54. Moreover, a component
transfer head 65 is also provided for bicking up electronic
15 components 2 accommodated in a tréy 4 which has been moved to
a component supply position 6 of a respective tray component
supply mechanism 7, and transferring same to said component
holding sections 61 — 64, where they are held. The
installing head 21 picks up the electronic components 2 held
20 by the component holding sections 61 — 64 and insta;ls them
at prescribed positions on the circuit board 1.
The component holding sections 61 — 64 should correspond
to the types of electronic components respectively handled

thereby and the electronic components 2 held thereby should

25 be capable of being picked up by the component installing



instal ling head 21 across the conveyance path 30. Mreover, by utilizing
the period of time fromthe installing head 21 picking up an electronic
component 2 until 5 installing it on the circuit board 1 for the purpose
of noving the position registering suppgg platform37 across the
conveyance path 30 in accordance wth the novenent of the installing head

21, it i S Vi i i perio o] | pg the
i ST P B
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41, whilst the other is held npvably along the guide rails 46 running in

the Y 15 @PFEesPeRd tonglat sheclEanic gPmponents o2 cwhighecaranhandhedact ed
in terms of the interval therebetween by synchronous forward and reverse
rotation obyseeéngagteemnmadatadbinrtyayshd.a Bbeorompgonent athahsfand
pul l eys, in such a manner that they can be adjusted to suit the wdth

di mensiSon Réado65t aksci compriseara domponenbi thansofPpNEsdT 67 ewhiche
installed, in the direction orthogonal to its direction of conveyance.

Moreover, SortbspoRAsIStY thé htypé SoRlbLEEERSHiE’ O6RSSnehPC2 PREAG] S

regi stering support platform37 is caused to nove reciprocally along a

Y-directiophgrene, 'shd i €Re Bredért !&fbS@HRnE! 1LCMBYSPS €2 CORYEYSRCE
rails 35, by nmeahs
nozzle, which corresponds to flat electronic components 2
handled by being accommodated in trays 4.

10 The comﬁonént transfer head 65 is supported by an X
table 68 and moves reciprocally adlong the X table 68 by means
of forward and reverse rotation of a screw axle 68b driven by
a motor 68a. The X table 68 is fixed directly on a cabinet
66, which covers all of the tray component supply mechanisms

15 7 jointly provided in the tray component supply section 8,
above the portion thereof where exit and entry holes 66a for
the trays 4 moved by the shuttles 26 are provided. The range
of reciprocal movement of thé component transfer head 65 is a
range which allows it to pass between both of the respective

20 component supply positions 6 of the adjacently positioned
tray component supply mechanisms 7. In order to pick up
electronic components 2 from each tray 4 by means of the
component transfer head 65 and load the picked up electronic

components 2 onto the component holding sections 61 — 64, a

25 movement of each tray 4 in the extract/retract direction by



32 of forward and reverse rotation of a screw axle 45 linked directly to
the notor 43. In other words, it is devised that the position registering
support platform 37 always naintains a prescribed position between the pair
of conveyance rails 35, 5 for exanple, g central position therebetween,
and hence it is able to support a circuit board 1 from bel ow and regi ster

the positi ' o take; cen th Qsition
registeringggﬁ%pé?ng?gﬁFg%%1gé %%?ﬁ%?%égg%ﬁth&ﬁﬁggéghtE%QSir?ﬂéccircuit
board 1 acconnndatgd ggtﬁeen t he gglr of 10 conve%an e rai]l]s 35. The

i nst al | i ngCRBRANSHLE oApRT SRRY (PRPLFLPR: R oPACRBER¥NE FARt BE| PAGkedonB, 51 -
54 for installing conponents aligned in the X direction which is also the
di recti on PRAwARERheRBOESpBARNPigked| ypcateetrenig ocemponenyscanpanche 15
supply mechani snms 7 are adjacently positioned, and a recognition canera 55
for identityangfeoredi basany ohe ofrthetcomponentohobdihgchethiorse6lronic
conponents 2 picked up by the various conponent installing tools 51 - 54

are toshe 6ast aibwdverhetharcomporenpobeahs o6t Réad NG5t 88hSabdo-be4 20 and
the recognition canera 55 are arranged respectively in a |inear

ConfiQUFatﬂ@ﬁiséhesﬁéﬁi@H&tcﬂﬂpﬂgeéépéﬂféa$fiﬂ@viﬂgl§n5ﬂoF§5ﬁa§§§rfSpond to

the types of electronic conponents that they respective e, and
speci fical §yrebPgynsonpri se, for exanple, a suction nozzle for sucking up
and

With the foregoing construction, when supplying

electronic components 2 of special types by means of a

10 plurality of adjacently positioned tray component supply
mechanisms 7, whilst an installing head 21 handles electronic
components 2 supplied by a cassette component supply section
13, in a continuous fashion corresponding to the frequency of
use thereof, if there is surplus time until the next

15 electronié component 2 from a tray 4 is used, this time
period is utilized to load a prescribed number of electronic
components 2 onto a plurality of component holding sections
61 — 64 provided on one of the shuttles 26 used to extract
and retract the trays 4 in the adjacently positioned tray

20 component supply mechanisms 7, by means of a component
transfer head 65. Thereupon, the loaded prescribed number of
electronic components 2 are picked up in one operation at the
required time by means of the component installing tools 51 —
54 in the installing head 21, which match the alignment

25 direction and pitch of the component holding sections 61 — 64,



25 holding an el ectronic conmponent 2, a chuck for gripping an 33

el ectronic conponent 2, and the like. In the present enbodi nent, the
respective tools are suction nozzles. In conjunction with the installing
head 21 of this kind, conponent holdingsgections 61 - 64 are provided on at
| east 5 one of the shuttles 26 performng a reciprocal notion whereby a

t 4 i d he adj [ 1 co |y
rechani st b6 i b ATk, Fad hAFERLILI O Y| BAREOLATY  TOORBRERbEBERY.
position 6, and,then stored back in (ts s or&ge gﬁsition o, (in_ the present
enbodi nent VR LReCAFES NENEEG: f| BRTSEYN 9hetRENGORRARCAD) 4NEEaLLiRTons 61 -

64 hold electronic conponents 2 in a direction and at a pitch which
correspondt?@1$h51a+igznbhvedpléheﬂoﬁpaﬁheﬁtréhléfC@MEOEGnt%néndlIQGtéYling
tools 51 - 54. Mreover, a conponent transfer head 65 is al so provided for
pi cki ng upfrémcthentrays 4cbopabedtat2theccomponert supplyrpgsitivnshépas
been noved to a conponent supply position 6 of a respective tray conponent

suppl y snecthei sistfal Bation assf eciengy S6Fethe éﬁé&ﬁéﬂﬁ@n@m%bﬂéﬂtﬁgz
sections 61 - 64, where they are held. The installing head 21 picks up the

et RETa TEOTRESEO0S SoBckenf Coootofc OB beleldh1d SEt! ppedie o
by double the number of electronic components 2 which are
picked up simultaneously, and hence very significant
increases in component installation speed can be achieved.

10 Therefore, appropriately, the component holding sections 61 —
64 should be provided in equal number to the component
installing tools 51 — 54 of the installing head 21, as in the
present embodiment.

The simultaneous handling of a plurality of electronic

15 componehts 2 by the installing head 21 employing component
holding sections 61 — 64 is especiaily effective in cases
where the same electronic components 2 are installed
simultaneously onto a plurality of circuit boards 1 which
have been unified, in order to manufacture a so-called

20 ‘'split' board wherein a plurality of circuit boards 1 are
unified into one body and electronic components 2 are
installed thereon to form a prescribed electronic circuit
board 3, which is then split into individual electronic

circuit boards 3. In a case of this kind, it is also

25 possible to pick up a plurality of the same electronic



The conponent hol di ng sections 61 - 64 should correspond to the types of

el ectroni c conponents respectively handl ed thereby and the el ectronic
conponents 2 held thereby should 25 be capable of being picked up by the
conponent installing 34 tools 51 - 54of the installing head 21. In the
present enbodi nent, these respective tools are suction nozzles, which

correspond | g&C i o) ' r I ek kg
acconﬁgdat%%B?éh?ég§s§4££§ﬂee%%n%%%§§€£§réﬂs %ﬁgge %%ggfg5§§?g%°§ohgfises a
conponent transfer tool 67 ich corresponds to the type of _electronjc
coggonent ﬁlﬂgi%?%ﬁ°?ﬁ eb?ﬁgaﬁﬂ +ﬂs£ﬂi£ng§§ﬁtséHB%H¥ Apsly;orkg| the a
suction nozzle, which corresponds to flat el ectronic conponents 2 handl ed
by being aRtBRAbHEY @fiwnifhed @irgyit boardsel ¢ohpepestivelyisf eEnhthiis65
I's supported by an X table 68 and noves reciprocally along the X table 68

by neans otasejwitdisnnecessary tbatttbe alignmentvwpiktk Bebweenven by a
notor 68a. The X table 68 is fixed directly on a cabinet 66, which covers

al | of 5 hecompynentpsupply seapsstt@shapi snsthé dasoebtéyconpohdre i n the
tray conponent supply section 8, above the portion thereof where exit and

‘entry holeéuﬁﬁﬁyfgéctb@ntIﬁyswﬂiaﬁvsﬂebda§§81éhaftéﬁﬁpfﬁiﬂéetﬂé9¥£ﬂéd- The
range of reciprocal novenent of the conponent transfer head 65 is a
electronic components 2 simultaneously, matches the alignment
pitch between the plurality of component installing tools 51
— 54 in the installing head 21 for picking up the electronic
10 components 2 simultaneously.

Furthermore, in the present embodiment, the trays 4 in -
the right-hand tray component supply mechanism 7 having
component.holding sections 61 — 64 are retracted to the
storage position 5 by means of the shuttle 26, as illustrated

15 in Fig. 1, and a tray 4 in the left-hand tray coméonent
supply mechanism 7 is extracted to the component supply
position 6 by means of the shuttle 26, whereupoﬁ electronic
components 2 accommodated in the tray 4 extracted to the
left-hand component supply position 6 are loaded onto the

20 component holding sections 61 — 64 on the shuttle 26 holding
the right-hand tray 4 in the storage position. Thereby the
operation of handling the aforementioned plurality of
electronic components 2 simultaneously by means of the

installing head 21 can be carried out in a simple and time-

25 efficient manner. It is also possible for both right and



range which allows it to pass between both of the respective 20 conponent
supply positions 6 of the adjacently positioned tray conponent supply
mechanisnms 7. In order to pick up electronic conponents 2 fromeach tray 4
by means of the conponent transfer head £5 and | oad the picked up

el ectroni c conponents 2 onto the conponent hol ding sections 61 - 64, a 25

novenent o C LaY.4. i hg_extract/rete direction b 35 .aeans of
nshuttl o seEFERabar¥bintich o’ BR REPEIAEE RhEE ERRE8%ar BATATHE L) on
on each tray 4,can pi cked up,. and furthernore, the picked_up el ectronic
conponentssécEéﬂnﬁegiangﬂerWEchocéﬂybGnEsﬁﬂ pRLeCHAPEA¥nt KBl Bhi§
sections 61 - 5 64. However, the conponent transfer head 65 can al so be
devi sed sue@dsenawhen tBeclpefibrhand sburhiei A6bdshmxdentiovretraeti the. Wth
t he foregoing construction, when supplying electronic conponents 2 of

speci al typrayby4ntanthef stotligel poalitignob, adpavenseyypteoi thened tray
conponent supply nechanisns 7, whilst an installing head 21 handl es

el ectr @i cfepagenngt examplep! iedibypessapset ¥6rcerveneshisueshponieatsop 13,
in a continuous fashion corresponding to the frequency of use thereof, if

there is sycebmiolhfBdURhi h £P&y"gXbxiPactbqCLEOPhE £9GREORRRG2 froma tray
4 is used, this tine -
component supply_position 6 to be loaded onto the component
holding sections 61 — 64 provided on the left-hand shuttle
and to be handled and supplied for use simultaneously by the
10 installing head 21, thereby providing a merit in that various
types of electronic components 2 can be handled
simultaneously, in a sequential fashion.
Moreover, regardless of whether or not component holding
sections 61 — 64 are provided on the shuttles 26 of the tray
15 component supply mechanisms 7, the installing head 21 is
still capable of picking up e;ectronic components from
respective trays 4 extracted from both the left and right-
hand tray component supply mechanisms 7, as illustrated in
Fig. 2, in a continuous fashion corresponding to the required
20 number of components, whereupon it can install these
components simultaneously at prescribed positions. on the
circuit board 1. In this case, electronic components 2
picked up from one or both of the left and/or right-hand

trays 4 and electronic components 2. picked up from the

25 component holding sections 61 — 64 can be handled



period is utilized to |oad a prescribed nunber of electronic conponents 2
onto a plurality of conponent holding sections 61 - 64 provided on one of
the shuttles 26 used to extract and retract the trays 4 in the adjacently
positioned tray 20 conponent supply nmegwani sns 7, by neans of a conponent
transfer head 65. Thereupon, the | oaded prescribed nunber of electronic

component Se m@i £afibolisty Pahd GBR ggeiﬁéggg%égh&ﬁﬁuiggﬁ§5&91ge by means

of the component 1ns ng f ehlns 'ng e Id21 whi ch
match the ali t 25 djrection t he .conponent hol di ng
sections 6&re§%£1 ed pgs hﬂoﬁ?eoﬁaﬁﬁ?eglﬁ gng?ﬁfﬁeﬁ *si mul t aneousl y.
Consequently, even in cases where a portion of the conponent installing
tools 51 - 54 hHEYEtherReEeyplR| therpEeseRbpBbedinent (i thet compepanthe
trays 4 located at the conponent supply positions 6, 5 the installation
eff|C|encytbansﬁeret@@lréﬁlEscdﬁwbﬁedtsnzssuppalmdnbgrthhat;abefonponent
supply section 8 will inprove by double the nunber of electronic conponents

2 whi clb arbepngkhdldpbgi thét aomponent holdbrgCcseveiyns| 98lécEpshisNncr eases
in conponent installation speed can be achieved. 10 Therefore,

appr opri at@bﬁpoﬁéﬁt§0ﬁppﬂéﬁédh@bdff&n5€ﬁé'@f§y§14 aPé pbextdgbe provided in
equal nunber to the conponent installing tools 51 - 54 of the installing
head 21, asréiihifarily in a direction corresponding to their
orientation when installed on the circuit board 1 by the
installing head 21, on the basis of the fact that they are
10 stored in the trays 4 in é prescribed orientation.
The electronic components 2 are thus rotated
preliminarily without needing to provide a special time
period for same, during the component supply operation
performed by the tray component supply section 8 whilst
15 electronic components 2 supplied from the casseﬁte component
supply section 13 are being installed by the aforementioned
installing head 21. Therefore, the time period required for
verifying the image of electronic components 2 after they
have been picked up by the installing head 21, and rotatihg
20 same to a prescribed orientation, is eliminated, and hence
electronic components 2 can be installed immediately after
they have been picked up, thereby making it possible to
achieve further increases in component installation speed.

Corresponding to the fact that the installing head 21

25 installs electronic components 2 supplied from component



present enbodi ment. The-simultaneous handling of a plurality of electronic
15 conponents 2 by the installing head 21 enpl oyi ng conponent hol di ng .
sections 61.- 64 is especially effective in cases where the sanme el ectronic

conmponents 2 are installed sinmultaneouslggonto a plurality of circuit
boards 1 which have been unified; in order to manufacture a so-called 20

split' e | yrak 4t r i . ds.1 ar ified into one
bogy and e?ﬁnggn%gbgéﬁﬁgng t%EZYagétgﬁs % gﬂgﬁegééﬁ g #gfn}a Prefcribed
el ectronic_circuit i nto- individual  ,electronic
circuit boGPR¥CEANFH Baggsﬁoo?stﬁthﬁé gngllQtaP§659§156§sPBPét%Bn§|ck up
a plurality of the sane electronic 37 components 2 fromthe cassette
conponent ?Bpdl §iseritohoard ij regishesed| jn anprescribed| positien on

si mul taneously onto the plurality of unified circuit boards 1,

respecti vethe convéeyancespatht30s huoeseaognihﬁonth&meragnmhnt72|aré
between 5 conponent supply cassettes 12 in the cassette conponent supply

sectiors 13probidbdast esphéleendl 68PPhei PEn§EcosABvENERL! PR €neogponents 2
si mul t aneously, matches the alignnment pitch between the plurality of

conponent §9péatibhJot0Phé pdsitPdni PebiiBréPshd! shpFobeafiddsbohn By Ckhing up

the electronic
the conveyance path 30. Of these recognition cameras 71, 72,

the camera located in the path of travel of the installing
head 21 when picking up a supplied electronic component 2 and
10 'moving over the circuit board 1 identifies the positions and
orientations of the electronic components 2 held by the
component installing tools 51 - 54 of the installing head 21.
On the basis of image data from the identification image, the
amount of movement required for the electronic components 2
15 to be installed in prescribed positions on the circuit board
1 is determined and the amount of correction required in the
orientation of the electronic components 2 which have been
picked up and held is also determined from same. Thereupon
the orientation of the electronic components 2 is corrected
20 by rotating the component installing tools 51 - 54 holding
the electronic components 2 by the determined amount of
correction, and the electronic components 2 are then
installed in prescribed positions on the circuit board 1.
According to the foregoing construction, since the

25 electronic components 2 held by the respective component



10 conponents 2 simultaneously. Furthermore, in the present enbodinent,
the trays 4 in the right-hand tray conponent supply mechanism 7 having
conponent hol ding sections 61 - 64 are retracted to the storage position 5
by nmeans of the shuttle 26, as illustratgd 15 in Fig. 1, and a tray 4 in
the left-hand tray conponent supply mechanism7 is extracted to the

ent Y 6 ng., O h 2 e n
ol oot oni ciBCaLLERS to8Te sty RE EnPknt, EngEll 1 1fig Realt 21 RERT
| eft-hand ¢ onen uppl osition 6 are | paded onto.ihe 20 conponent
hol di ng se%ﬁggﬁgggé Eoggm%ﬂgtﬁﬁréﬁﬁ??F%°§6 h Iﬂ?n@°?ﬁé££?gﬁ?-ﬁiﬁgEP?E? 4 in
t he storage gosition. Thereby the operation of handling the aforenentioned
plural ity Wfstetel dapblingpbacktBovenenty) t andotBeylibyeeafisthe t he
installing head 21 can be carried out in a sinple and tine- 25 efficient
manner. |ingtablingpheadb2t, f andbhencei this addes n@8 prévidenanshutt!| es 26
to be provided with conponent hol ding sections 61 - 64, which can be used

sel ect iSvel impedimént taskighkspeédecompondénbdingtaligt2énis nade to retract
the trays 4 to the storage position 5, conversely to the 5 foregoing

exanple, it is PREStALR bPrikbe411 DRy CtROODESHESN 2o AESRPIRERES U2 | ReBal I aY
4 extracted to the right-hand
by the respective component installing tools 51 - 54 of the
installing head 21, after correction of their orientation, is
carried out once the overall position of the circuit board 1
10 as indicated by the recognition camera 55 attached to the
installing head 21, and the compdnent installation positions
on the circuit board 1, have been verified by imaging.
Specifically, in order to pick up and install electronic
components 2 from the component supply section 8 or 13 on the
15 other side of the conveyance path 30 from the installing head
21, the position registering support platform 37 is moved in
the Y direction towards the component supply section 8 or 13
where electronic components 2 are to be picked up, and said
electronic components are duly installed. Therefore, since
20- the position registering support platform 37 is moved in an
opposite direction to its previous direction of movement such
that it reaches a prescribed position immediately before the
electronic components 2 are installed, it may occur that the

platform 37 does not arrive at the prescribed position

25 accurately, due to control errors, the effects of back lash



conponent supply position 6 to be | oaded onto the conponent hol di ng
sections 61 - 64 provided on the left-hand shuttle and to be handl ed and
supplied for use sinultaneously by the 10 installing head 21, thereby
providing a nmerit in that various types 4f electronic conponents 2 can be
handl ed sinultaneously, In a sequential fashion. Mreover, regardless of

whether or 40kngORPLOEHl ﬂgéﬂbﬂgsﬁecafogﬁ?6i1Ke64 BhfisBGRLhESY Ofe'pRe

shuttles 2 oneht “su mechan f

head 21 is_sti capab) e of ectro co ents from

respecti ve® Y?5§il4p St éﬂ?eﬂg gﬁ %b?ﬁu%k g?@Fa gnﬂnapﬁﬁ?-cﬂﬁﬂﬂn?PEy
conponent sup nmechanisnms 7, as illustrated in Fig. 2, in a continuous
fashi on co%?%gﬁi%ﬂFhﬁntBoﬁhﬁl?EﬁU|?%dVQDlﬁhﬁéebYo%m@§ﬁ§oﬁ§ﬂmsanmhereupon it
can install these conmponents simnultaneously at prescribed positions on the
circuit boredognithonhtamenses5eirnctheninstahpingnhsad p1gckadeupakenmasne
or both of the left and/or right-hand trays 4 and el ectroni c conponents

2. pi ck&d upefepentes, 2disorppantiesoadenyiabléi bosoédur 64 €n8 be handl ed
39 sinmultaneously, and can be installed simultaneously at prescribed

posi tions eompoReit' thstalPat fod . pbsitiiGhore, in the present enbodi nent,

t he conponent _ _

Therefore, in the present embodiment, each time the
position registering support platform 37 is moved towards the
component supply sedtion 8 or 13 where electronic components

10 2 are to be picked up by means of the installing head 21
traversing the conveyance path 30, and halts its movement,
the overall position of the circuit board 1 is subjected to
image verification by the recognition camera 55 in the
installing head 21, by means of the overall position marks 81,

15 82 illustrated in Fig. 4, and the installation position 80 of
the electronic component 2 on this circuit board 1 is
subjected to image verification by means of the instaliation
position marks 83, 84. The electronic component 2 picked up
from the component supply section 8 or 13 by means of the

20 installing head 21 moving across the conveyance path 30 on
the basis of this image verification is installed at a
prescribed position on the circuit board 1 supported on the
position registering support platform 37, which has moved to
and halted in a prescribed position on the side adjacent to

25 the component supply section 8 or 13 from which the



transfer tool 67 is devised in such a manner that, before 5 being held by
the conponent hol di ng sections, electronic conponents 2 picked up fromthe
trays 4 are rotated prelimnarily in a direction corresponding to their
orientation when installed on the circuigz board 1 by the installing head
21, on the basis of the fact that they are 10 stored in the trays 4 in a

rescrj bed | . 1,0 egt i S ar S t
b o1 i m nar CroC e PRoC: Compdfielt 3" AR, BeERTBILRANC RS, [ BehlH? BY BbYing,
during the,conponent suppl,y_operation rformed b he tray conponent
supplg sec%POEBB°RBPF%#glgerEE%?Poﬁ?cgﬁﬁnﬁﬁﬁgﬁ?ggZhéﬁﬁﬁFFéH Pfom t he
cassette conponent supply section 13 are being installed by the

af or enent | BAEEMERE: ATmedyakely beforgetheopdectranicngoBepnedts qéired for
verifying the inage of electronic conponents 2 after they have been picked
up by the installedg htads2posaibleotat ingtadl theeelectirpnésccoimpdnent
orientation, is elimnated, and hence el ectronic conponents 2 can be

i nstal 1%d Rnaeduzbdekyyalhea pbegchibedbpesipiochednuphet beretytnBsarg i}
possi ble to achieve further increases in conponent installation speed.

Cor r espondigighbatt Béiﬁgchfféé\te& heyi 8y avhi 14t D8AwRicKSmayN8tahkSin
el ectroni ¢ conponents supplied from conponent 40
the position at which the position registering support
platform 37 halts, due to controi error, the effects of back
lash in the driving mechanism, or the like.

10 Each of the component installing tools 51 — 54 in.the
installiﬁg head 21 and the component transfer tool 67 in the
component transfer head 65 are provided with a downward
stroke S, as illustrated in Fig. 5 and Fig. 6. This downward

~stroke S interferes with the circuit board 1, tray 4, or the

15 1like, which is the object being handled by the tool, in such
a manner that the 6perations of picking up, installing and
loading the electronic components 2 can be performed by the
component installing tools 51 — 54 and component transfer
tool 67 in an accurate manner. Therefore, if either one or

20 both of the installing head 21 and/or the position
registering support platform 37 move(s) in a direction
approaching the other thereof, or if either one or both of

the component transfer head 65 and/or the tray 4 move(s) in a

direction approaching the other thereof, when the component



supply sections 8, 13 located on either side of the conveyance path 30 as
stated above, at prescribed positions on a circuit board 1 registered in a
prescri bed position on the conveyance path 30, two recognition canmeras 71,
72 are 5 provided at either end of the rgnge of novenent in the Y direction
of the position registering support platform 37 in the conveyance path 30.

O th gk 71, 42 h | 4 Of
Cravel of TRECRRetan) FOOFREE Brodranc pin dnioderaacheRsy BRI .

conmponent 2 and_10 mnoyjng over the circyit board 1 identifies the
positi ons i eBFFEﬁtgi¥%ngaﬁ? A2 cPBEE, OAFR9Bonponents 2 held by the

conponent installing tools 51 - 54 of the installing head 21. On the basis
of inmge data fFBf PRErRELRY| PregraBniprathe contEadudevicenmystehe
required for the el ectronic conponents 2 15 to be installed in prescribed
posi ti ons @devisedcincsuchbaasmannersthateani operahiionad abateatobfthibsrecti on
required in the orientation of the electronic conponents 2 which have been
pi cked 5up kindhisdaveidédo drowevenpdihradopbirg dheoeuwanet hespohsat 8fi on
of the el-ectronic conmponents 2 is corrected 20 by rotating the conmponent

instal lingthool Rikd, -thd peksipslibe €hLEIMRDEGnELIBRREY Sodch¥ AHE to
determ ned anount of correction, and the el ectronic conponents 2 are then

o oot o MOI88FSGE) Re GERLE OPSagi] FoSALEY Lo "G o tor RERLIDRRY,©
respectivebfggf@megf interference, cannot be discounted.
Therefore, in the present embodiment, an area sensor 86

10 as illustrated in Fig. 5 is provided to prevent interference
between the installing head 21 and the position registering
support platform 37, and an area sensor 87 as illustrated in
Fig. 6 is provided to prevent interference between the
componenf transfer head 65 and the trays 4 or shuttle 26.

15 The area sensor 86 detects whether one or more of the
component installing tools 51 — 54 in the installing head 21
lies inside the positional range corresponding to the circuit
board 1 on the position registering support platform 37, and
in the present embodiment a photosensor is used. The area

20 sensor 86 is attached, for example, to the installing head 21,
and corresponding to this, a light shielding plate 88 having
a length corresponding to the Y dimension of a circuit board
1 of maximum size is provided on the position registering
support platform 37, in such a manner that it moves

25 integrally with the circuit board 1 and hence enables the



41 installing tools 51 - 54 in the installing head 21 are subjected to
I mge verification, it is possible to elimnate wasteful doubling-back
novenent, and the like, of the installing head 21, and hence this does not
provide an 5 inpedinent to high-speed ggrponent installation. The task of
installing the electronic conponents 2 held by the respective conponent

instaIIingﬁggQ£§oﬁ1rég§§t8£i§89sﬁﬁ€6f£'%Egtfgfﬂ ??’téfﬁ Fm89é§e§hi9” of

their orientation, 1s”carried”out”once e overa posifion o e‘circuit

- board 1 10 Lndi d he recognifion camera 55 attrached to th
installingwﬁgédtg%,ggég f%ﬁséﬁn%énéﬁ?e?ﬁgtgp?aﬂﬁgﬁtpﬁg+?igﬁ§goﬂi?ﬁg g?rcuit
board 1, have been verified by imging. Specifically, in order to pick up
and install eIe@??ﬁﬁ?X'c%ﬁ%%néﬂtgage?rUh?FﬁeacﬁﬂBBﬁ%¥te§H%5ky section 8 or
13 on the 15 other side of the conveyance path 30 fromthe installing head
21, the posalfwenctiensteri bheshpherthas oeounred, i §tnbsestiblt pesyible
direction towards the conponent supply section 8 or 13 where el ectronic
conponént st@ detecb decurakellyuby hardward méansrusingcthpoaesisssensodul y
install ed. Therefore, since 20 the position registering support platform

37 is novegei Of abh@PPAStAEL $hgchéadn2i Oist foPieibREE SutS£déopnef novenent
such that it reaches a prescribed position i medi ately before the
el ectroni Co6RPBRERE! Sndt AL LingSt#hyEovet €RY P5EYE1ENYefiStering
support platform 37, and to prohibit movement of the position
registering support platform 37 in such a case, thereby
10 making it possible reliably to prevent mutual interference
and damage if the position registering support platform 37
moves towards the installing head 21 when the component
installing tools 51 — 54 are in a lowered state whilst the
installing head 21 is at a position outside the component
15 installing range on the position registering support platform
37. Moreover, since the light shielding plate 88 corresponds
to the size of a circuit board 1 of maximum size, no problems
occur even if the size of the circuit board 1 changes.
However, the length of the light shielding plate 88 should be
20 adjusted,.or should be capable of being adjusted, in
accordance with adjustment of the interval between the
conveyance rails 35 correéponding to the size of the circuit
board 1. The light shielding plate 88 can also be replaced

according to circumstances. Furthermore, besides the

25 combination of a photosensor and light shielding plate



platform 37 does not arrive at the prescribed position 25 accurately, due
to control errors, the effects of back |ash 42 in the driving nmechani sm
or the like. Consequently, if the overall position of the circuit board 1
and the conponent installation positiongeg as verified by inmages from an
recognition canera 55 in the installing head 21, are taken as 5 references,

di scr epanc} i o r o404t ent . i agt t] Ltian.
Ther ef or 6. M acE haey 2958, FroShE akfa’ SEngBETRE L %%Sf{t%%nbﬁéa?@iér#ﬁ%
support plagform 37 is ved towards the conponent su ect|on or
mhgpe elgc? 8n?9ycB¥Bgn§ﬁtEaﬁéwirﬁr@e?ﬁsbﬁaggﬁﬂeﬁ ﬁbmggaﬁeiﬂgctfoPhe
installing head_21 traversing the conveyance path 30, _and halts its
movenent, the o¥RrEPf FRege; ¥here the area sensesr, 86 1deessnefedetacto i nage
verification by the recognition canera 55 in the installing head 21, by
nmeans of thbeoi;éghmslpbg ding phake 88, asyscomponentaimstablétiond, and
the installation position 80 of the electronic conponent 2 on this circuit
board 5 i sopebatiordbyoloweninygethéi canponehy ImataldinghtooDstsllat5on
position marks 83, 84. The el ectronic conponent 2 picked up fromthe
conponent 6Epghy $REtaDNiNgOhedd PV 1BaPEoRibiPEd20 TASESHjaAGE I6R%dn

n

nnving across the conveyance path 30 or
this, if one or more of the component installing tools 51 —
54 is in a lowered position and the area sensor 86 is not
detecting the light shielding plate 88, then the position
10 registering support platform 37 is prohibited from moving in
the Y direction.

The area sensor 87 detects whether or not the component
transfer head 65 is in a position whereby it will interfere
with the tray 4 of either one of the tray component supply

15 mechanisms 7, and in the present embodiment, a photosénsor is
employed for this area sensor 87. Utilizing the fact that
the U-bend section 85a of. the air tube 85 connected to the
suction nozzle, which forms the component transfer tool 67 of
the component transfer head 65, moves with any movement of

20 the component transfer head 65, at 1/2 the speed thereof, the
length L of the air tube 85 extending along the tube guide
126 varying accordingly, the area sensor 87 is ;ttached to a
fixed member, such as the tube guide 126, 6r the like, and

detects which of the tray component supply mechanisms 7 the

25 component transfer head 65 is located next to, by means of



the basis of this image verification is installed at a prescribed position
on the circuit board 1 supported on the position registering support
platform 37, which has noved to and halted in a prescribed position on the
si de adjacent to 25 the conmponent supplyssection 8 or 13 from which the

43 el ectroni c conmponent 2 has been picked up. Hence, by noving in an

opposite C o] r o] £c ' nt,.J dj ately.before
the el ect ?%%?é%%%%n%%?@ 8 Uit 45 é*t—’gr.@i%g“%i%ﬁ Phé“*ﬁgbslﬁ uifig t
el ectronic ent cu in a prescribed position on the circui
board 1, w}§§0ut£5%?ﬁ 1%?ft¥ ghb£¥5n he 4 F%?l%ﬁnﬁﬁFc%7nﬁ§ detartindt he
p05|t|on at_which the position registering support platform 37 halts, due
to controltheratr twkec$’cassindigated| bxhthe Ph@nﬁﬁmvlhgeﬁethaﬂiSH]50r t he
l'i ke. 10 Each of the conponent installing tools 51 - 54 in the

instal i ngitetsl Judged that ctheoremponenbsteansbetr B&adn65 his chopatedt
transfer head 65 are provided with a downward stroke S, as illustrated in

Fi g. 55andorri the 6sidéi of dBN\@V\ﬁiﬁhﬁ-th@Kd—‘ Erayt eompdREn Y é%@? fiééRahishoard
1, tray 4, or the 15 like, which is the object bei ng ha by the tool,

in such a yapwerighag. t hen OpRiStégss, oénf'ektmcefng'&ftfé{w&tfﬂe | oadi ng

the el ectronic conponents 2 can be per med by t
operation of the trays 4 in the right-hand tray component

supply mechanism 7 is prohibited, and the component transfer
tool 67 is permitted to be lowered. However, the component

10 transfer head 65 is prohibited from moving towards the left-
hand tray component supply mechanism 7 whilst the component
transfer tool 67 is in a lowered state. At the same time,
extracting or retracting operation of the trays 4 in the
left-hand tray component supply mechanism 7 is permitted. On

15 the other hand, whilst the area sensor 87 is not detecting
the air tube 85 as indicated by the solid lines in Fig. 6, it
is judged that the component transfer head 65 is located on
the side of the left-hand tray component supply mechanism 7
in Fig. 6. 1In this case, any extracting or retracting

20 operation of the trays 4 in the ieft-hand tray component
supply mechanism 7 is prohibited, and the component transfer
tool 67 is permitted to be lowered. However, the component
transfer head 65 is prohibited from moving towards the right-
hand tray component supply mechanism 7 whilst the component

25 transfer tool 67 is in a lowered state. At the same time,



conponent installing tools 51 - 54 and conponent transfer tool 67 in an
accurate manner. Therefore, if either one or 20 both of the installing head
21 and/or the position registering support platform 37 nove(s) in a
direction approaching the other thereof 4gr if either one or both of the
conponent transfer head 65 and/or the tray 4 nove(s) in a direction

appr oachi ngyt pg.pif oLhféﬁ?écﬁ@@&R??QE?EEHHOBE”£hetEéé%%gﬁt%ﬁ'£H8 tools 51

;
- 54 are in a ?omergd state, ‘ t nterfere w and cause
damage. The.operating, programfor fhe control device st be deyjised in
cacn s ankadRERaRnd e BAEERRbRAFnt (SpEBTY BrebSHLER T BEHREEESI ovover
I n adoptingta_softmare response of this kind, the possibility that

mal f unct i oAtnd§ BEEBLPYBLPuRS; ARY BYPCORE B?ﬁ@WaFﬁagﬁﬂPslgﬁHiFBetérFﬂe

af orenenti oned probl em of interference, cannot be di scounted. Therefore, in
t he presensepadtdBiehaving areimibaxofuBetion, sbesidest theecomhipatyion is
provided to prevent interference between the installing head 21 and the
positi & refi at phobgsenpppr andl i §ht nsRieldingaplateadesosibed ’'hase.
illustrated in Fig. 6 is provided to prevent interference between the

conponent f#6Ra¢éL; Bendeb8t0886hiNg theY&réaOsenboiti8? £6-albixed medberar ea
sensor 86 detects whether one or nore of the

also enables electrical detection wiring to be fixed, this

allows relatively simple installation compared to a case

where the sensor is attached to a moving member.

10 It should be noted that the object of the area sensor 87
is to detect which component supply position 6 the component
transfer head 65 is located in, and it may be composed in
many different ways. For instance, besides detecting
elements resembling the air tube 85, such as electrical

15 wiring paths, or the like, it is also possible to detect a
long member which is connected to the component transfer head
65 and moves in conjunction w;th same, the cﬁrrent location
of the'component transfer head 65 being detected between a
plurality of component supply positions 6 according to the

20 movement of the long member coupled to the component transfer
head 65. However, by using a previously installed member,
such as the air tube 85, it is not necessary to provide a.

special member for this purpose, and hence low costs can be

achieved.



conponent installing tools 51 - 54 in the installing head 21 lies inside
the positional range corresponding to the circuit board 1 on the position
regi stering support platform 37, and in the present enbodi nent a
photosensor is used. The area 20 sensorg6 is attached, for exanple, to
the installing head 21, and corresponding to this, a light shielding plate

33 having a | englhacore Raedhade! Onp ool IRESLANS RLoREELERKL! DOTd L of

maxi mum si ze i s provi i on regls ering suppor atforn137,
in such a manner.that it ane Hte ra I with th gIFCUIt boargd 1 and
hence. enanPBeEeknd TagioBobeturencbhe: thetaliihgoneag 411 ahh Bosthin
moved only when the area sensor_86 detects the |ight shielding plate 88.
Thereby, ebeaisheringssyuppeEtptakiesn 37rand an| inkerferenee eperatkng has
occurred, it is still possible 5 to detect accurately by hardware neans

usi ng t he zegionchetvween thet hinstallihgi hgadedll andi s boaytiooedsbuttlee
the conponent installing range over the position registering support

pl at f oim 326, abg har@wabebhéansyefienis opossebPestél DAbI¢OL6t préventupport
platform 37 in such a case, thereby 10 making it possible reliably to

prevent nuiﬂﬂérféféﬁéérgﬁcguééﬂngaﬂﬁﬂérféréﬂéep@éh&i@ﬂoﬁggéé&SfHﬂﬂ?SHBport
pl at form 37 noves towar he“inStalling head 21 wh conponen
the positional relationships based on the actual movements
performed, regardless of the operating program in the control
device and the control performed on the basis of same.

10 Moreover, it is also suitable to make combined use of
interference prevention by hardware means of this kind and
interference prevention by software as described previously.

Moreover, in the present embodiment, the installing head
21 is devised in such a manner that, when a problem occurs

15 with the electronic component 2 being handled, due to an
installation fault or other ﬁroblem, the installing head 21
discharges the problem component onto one of two problem
component processing conveyors 91 located in prescribed
positions on either side of the cabinet 66 of the tray

20 component supply section 8 illustrated in Fig. 2, for example.
The problem component processing conveyor 91 is driven
intermittently by a prescribed amount by means of a motor 92,
whenever it receives a problem component, and the received

components are thus conveyed in a uniform direction at a

25 uniform pitch P and supplied for reinstallation, disposal, or



installing tools 51 - 54 are in a lowered state whilst the installing head
21 is at a position outside the conponent 15 installing range on the
position registering support platform 37. Mreover, since the |ight
shielding plate 88 corresponds to the sigz¢ of a circuit board 1 of maxi num
size, no problens occur even if the size of the circuit board 1 changes.

However, the length of the light shielding,plate 83 should be 20 adjusted,
or shoul d BE*¢h ¥F%F%§l%%Tng9%ﬁf€§F% ,efnlgcg%?dgﬁwgn%}?ﬂsd%fu%?ﬁgé € of
the interval between the conveyance rails 35 corresponding to the size of
the circuiaredaPf the Tproblem: Campenent gthns Eegelved areolaederpthrR
according to circunstances. Furthernore, besides the 25 conbination of a
phot osensostandiatd ghomponent; ngheh atke conveyance i dtstance isrintreased
sensor 86, it is also possible to use any type of hardware neans having a

simlar fusgtannintegtd®: factger WRr¥ hhecoreespending 86o doke sibtededeid the
| i ght shielding plate 88, any conponent installation 5 operation by

| overi iy tHRepeOIPONCThe i PEtELEAEE EORPSNERL -cRE Bé $8€ apsiabridtelpats 21
o

is prohibited. In conjunction with this, if one or nore t’he conponent
o Set b 46 B of oYt SeRoErke 5 bRt possensor 90 1o
| instance, a particular size of flat package component, or the
like.
Thereby, if there occurs a component causing an

10 installation fault or other problems, when the installing
head 21 is successively picking up supplied electronic
components 2 of various types and installing same on a
circuit board 1, then this component is discharged onto a
problem component processing conveyor 91 located in a

15 ©prescribed position. These components are conveyed at a
uniform pitch P by the problem component processing conveyor
91 such that a space for receiving the next electromnic
component 2 is provided, and the problem components on the
problem component processing conveyor 91 are processed

20 manually for reuse, disposal, or the like, according to their
respective states. Even if the electronic components 2
handled by the installing head 21 are of various different
sizes, since each problem component processing convéyor 91 is
transported intermittently by the motor 92, by an amount (P X

25 n) corresponding to the size of the electronic component 2



10 registering support platform37 is prohibited fromnoving in the Y
direction. The area sensor 87 detects whether or not the conponent transfer
head 65 is in a position whereby it will interfere with the tray 4 of

ei ther one of the tray conponent supply535 mechani snms 7, and in the
present enbodi nent, a photosensor is enployed for this area sensor 87.
Uilizing the fact that the Lkggﬂ%nsection 85a of the.air tube 85 g nnect ed

to the sucti8rhargeq on Hhep¥ t FRIPORSBH AT OTEEHLRY  CPRBLYRY Dt 7t he
conponent transfer head 65, noves with any novenent of 20  the conponent
transfer hthdigspogsible tecprpeent tstteationpavherngttwe diseharged tube 85
extendi ng al ong the tube guide 126 varying accordingly, the area sensor 87
i s attachedléctronicecompobents s2ictweslapeandbinger fieré 28ithreatk other, and
detects which of the tray conponent supply nechanisns 7 the 25 conponent

transfer hesdsbhgimutesht ddmaget ot ccalyingadscofiponedt! dhecompehén®s the
air tube 85 extending along the tube guide 126. Specifically, whilst the

area sensogy Bde! SEECERE! EABvEYSr &1 TFiPRefRoPE, | §PhEE! €l DYohVEy BRGEL OM

lines in Fig. 6, it Is judged that the conponent transfer head 5 Is
oot ed S algtifcd’ 8 ookl Lo ARmU YLCOMEESL SRR YpFBEDER! ™ 7
components, it is also possible to prevent situations where
the whole problem component processing conveyor 91 is
transported further than necessary, the discharged electronic
10 components 2 are transported too rapidly, and hence the staff
responsible do not have the opportunity to process these
probiem components corfectly.
In the present embodiment, a tool stocker 128 for
stocking a variety of component installing tools which can be
15 exchanged variously with the component installing tools 51 —
54 is also provided within the movement range of the
installing head 21, so that electronic components 2 of
various types can be handléd as appropriate. If necessary,
it is also possible to devise the component transfer tool 67
20 in such a manner that it can be exchanged for a tool of this
kind.
The operational control of the aforementioned component
installing device is carried out by means of a control device

102 provided inside the device main unit 101 illustrated in

25 Fig. 1. The control device 102 may, suitably, employ a



operation of the trays 4 in the right-hand tray conponent supply mechani sm
7 is prohibited, and the conponent transfer tool 67 is permtted to be

| ower ed. However, the conponent 10 transfer head 65 is prohibited from
novi ng towar ds the left- hand tray conpggent supply nechanism 7 whilst the
conponent transfer tool 67 is in a lowered state. At -the sane tine,

component BEEEPEORBEHERT ARG Fhe Birat’%tt“e RN R Rt e
the area sensor 87 is not detect the air tube 85 as indicated_ by th

solid |ineQrder Ftg perioym;the q fat1Pned c%ﬂ%%%ﬁ?nﬂaﬁ%?@%eaﬁh% i s

| ocated on the side of the left-hand tray conponent supply nmechanism?7 in
Fig. 6. |nbasic comstruehienteficthagcontrel rdevieg 202operaechntbattae
trays 4 in the left-hand tray conponent supply mechanism 7 is prohibited,
and t he coimputhdutpansperttbhérédfi is peomméctedt o ban| operatiingiopanel, the
conponent transfer head 65 is prohibited fromnoving towards the right-

hand tsay rEIPPAGVidEdPRh YtHEBCASWiSE Y0 Yhas sshéve £ANPOGeny. 25 transfer
tool 67 is in a lowred state. At the sane tineg, 48 extracting or

:TSELZ?J'quggéxl?gffééﬁ’ﬂoﬂfcif'éuifé‘yfoﬁ '”}ég'efétgé%tgfﬂﬂn rf‘é!c];& pFpgnent supply
permtted IS possible to use any type war e neans
for the ar§851t10na1 information by image processing of inputs from the
area sensors 86, 87 and the various recognition cameras 55,
71, 72, are connected to an input port. An output port is
10 connected to the objects under operational control, namely, a
driver 107 for the cassette component supply section 13, a
driver 108 for the tray component supply section 8, a driver
109 for the component transfer head 65, a driver 110 for the
component installing head 21, a driver 111 for the Y
15 direction table 41, and a driver 112 for the problem
component processing conveyors 91, in such a manner that
signals designating the operational status of each object
under control can be input respectively in real time.
The operational control of the problem component
20 processing conveyors 91 described above is performed by Sixth
control means 127 forming an internal function of the control
device 102. The operational restriction of the trays 4
according to the area sensor 86 is carrted out by first

control means 121 forming an internal function of the control

25 device 102. The operational restriction of the trays 4 and



sensor 87 having a simlar function, besides the conbination 5 of a

phot osensor and |ight shielding plate described here. However, since
attaching the area sensor 87 to a fixed nenber also enabl es el ectri cal
detection wiring to be fixed, this allowgrelatively sinple installation
conpared to a case where the sensor is attached to a noving nenber.

component SUBBTYSRbst P AL ELERebEtpsheAroOFaRL] PO nEag akSn SpBRbF: %6““' o
and it may be conposed in many different ways. For instance,_besides

detecti ng 8P¥nEhesopesaripnal ?E%tﬁfr°¥uBBe8§°mE%Bﬁn551E$E§l1¥ESItqglﬁnr|ng

paths, or the like, it is also possible to detect a |ong nenber which is
connected Bb +h§4c®ﬁpbn9ﬂt t@ah§¢e¢0hbﬁgl6€eﬁhgenb9%sl$npeﬁﬁ?nméﬂlbﬂ Wi th
same, the current |ocation of the conponent transfer head 65 being detected
bet ween a pécondli tgnvtfol ompansnl22upprmipgsani bntefnat cHunchijohoof hth@0
novenment of the |ong nenber coupled to the conponent transfer head 65

Howevers, byohitr6l depi€si pos|y Tﬁét@béﬁdtﬂeﬁmrreéﬂfbcaﬁohh@fatnetub
it is not necessary to provide a special nmenber for this purpose, hence

low costs gap-86rd¢hye¥6%the afda Aﬁeﬂ@éfrkf’eﬂs ape¥ form¥d U6y CERL PE an

interference
control means 123 formlng an internal function of the control

device 102, and the operational restriction of the trays 4
and component transfer head 65 according to the area sensor

10 87 and the operational status input to the contfol device 102
is performed by fourth control means 124 forming an internal
function of the control device 102. As described above, the
device is capable of performing component installing
operation in two different modes: in the first component

15 supply mode, respectively selected frays 4 in respective tray
component supply mechanisms 7 as described above are moved
simultaneously to component supply positions 6, as
illustrated in Fig. 2, thereby supplying the electronic
components 2 accommodated in the trays 4 for use; and in the

20 second component supply mode, electronic components 2
accommodated in a tray 4 moved to a component supply position
6 of a tray component supply mechanism 7 are loaded onto
component holding sections 61 — 64 of the same shuttle 26 by
means of a component transfer head 65, thereby supplying the

25 electronic components 2, for use. By means of a fifth control



operating region between the installing head 21 and position registering
support platform 37 and an interference operating region between the
installing head 21 and a tray 4 or shuttle 5 26, by hardware neans, it is
possible reliably to prevent interferen by judging interference
conditions according to the positional relationships based on the actual

novement s perfor , cregardl ess.of the.operaiin ogram.in,th ontro
devi ce andﬁ?ﬁgscgﬁgrs? P9 P het® ﬁrPﬂ% gg?él g §gngﬁelﬁ°nkﬁ?go§8Y}th S
al so suitable to make conbj ned use of interference prevention by hardware
means of thP3rkiholgnRossikliecte@nRRrEPERLERRT YnCoPEWERe BiTdEscri bed

previ ously. Moreover, in the present enbodinent, the installing head 21 is
devi sed i nconponentafnpply haedewpenthe psegpnd) cemperent Suphlyhwodeect ronic
conponent 2 being handl ed, due to an installation fault or other problem

t he i nst al bnby, hendt@lpedrfohmr betht demponéhtnsupppy modesntonjoinbdly wo

pr obl em conponent processi ng conveyors 91 | ocated in prescribed positions

on either gtdeapiotibetimbhgst aboPdih etérﬁé?aﬂreﬁéﬂﬁgpeﬂh SURPhNcEeshi On 8
illustrated in Fig. 2, for exanple. e problem conponent processing

conveyor 9litf Gﬁévéﬁ‘p' epfl L1 &B8tLInPY BolpSRERLEES YRt bysHeape of a
wi SippL BES Solibs Bt

not or 92, enever elves a problemc onent, e recel ved
COPnon: Seffbas, RIPFYSHobhon, Tyl oL bEaRaMRBeNuifn?d UOhEAREE' (<" °
installing program. Moreover, the second component supply
mode may also be controlled in such a manner that the supply
10 of electronic components 2 from the cassette component supply
section 13 is continued until there is a signal which
indicates that the'component installing head 21 has picked up
éll the electronic components 2 loaded on the component
holding sections 61 — 64, on the basis of information
15 indicating that electronic components 2 have been loaded to
all of, or the fequired ones of, component holding sections
61 — 64, and that subsequent installation has been performed
and loading of the electronic components 2 has ended.
In the first component supply mode described above, at
20 the maximum, electronic components 2 of a number of types
corresponding to the number of jointly provided tray
component supply mechanisms 7 can be supplied and provided
for use simultaneously, or successively, and therefore the

efficiency of supplying electronic components 2 of plural

25 types by means of tray component supply mechanisms 7 is



50 other processing. Furthernore, if the dinensions or surface area of the
probl em conponent thus received are | arger than a standard conponent, then
t he conveyance distance is increased by an integral factor (P X n)
corresponding to the size ratio 5 there%%. The reference conmponent can be
set appropriately to any desired size of a prescribed type of conponent,
for instance, a rticular size,of, flat package co et like.
Ther eby, iFm?ﬁ%Yg bc ?§e3V%5hpbﬂeB¥ec§ﬁ§?ﬂ ﬂmgﬂﬂgﬁgtgPPgﬁioﬁgggbl or

ot her problens,_when the installing head 21 i s successivel i ¢cking up
suppl i ed ePtB¥Fabit¥ %BnﬁbﬁGEFQnQCo?omﬁ?PBBESt%p@%lgnﬂniﬁ%?é?gFﬁﬁesane on a
circuit board 1, then this conponent is discharged onto a probl em conponent
processi nghebdirgosestiongabbd—i fdaofisa phuttlené pani beopickedeup and
conponents are conveyed at a uniformpitch P by the probl em conponent
processi ngpronidgdr £t asehsimaltanepastyfby meansvofigcomponent el ectronic
conponent 2 is provided, and the problem conponents on the problem

conponent PhreEsEsing €68YSYSL 2158[ opr €RESEERe 20in MBREahFyrément eohed
di sposal, or the like, according to their respective states. Even if the

e'ECtroniCc8ﬁg§ﬁgﬁﬂtingtgfﬁﬂggdB?thff,iﬂﬁiéh'hQGeh§ﬁdafi%ﬁﬁ§n€f various

different siz s nce eac obl em conponent processi ng tonveyor 91 is

transport ed; | BLEsgh! L84' b 1lpmbhe BRESH AArching"eABRY"En(Gadch the

plurality of electronic components 2 are held, and therefore
the number of operations and the time period required for the
10 electronic components 2 to be picked up and used can be
reduced. By performing the loading of the aforementioned
electronic components 2, and the like, in parallel with the
operation of supplying components from further component
supply sections, comprising a further tray component supply
15 mechanism 7, cassette component supply sections 13 having
component supply cassettes 12, and other such component
supply mechanisms, it is possible to improve efficiency for
tasks wherein a prescribed number of electronic components 2,
or the like, are handled in a similar manner, for example, a
20 task for installing the same component onto a split circuit

board, as described above.

INDUSTRIAL APPLICABILITY
According to the component installing device and

25 component supply device of the present invention, as



25 n) corresponding to the size of the electronic conponent 2 51

di scharged on the probl em conponent processing conveyor 91, it is possible
to prevent situations where two di scharged el ectroni c conponents 2 overl ap
and interfere with each other, causing rggual danmage or causing a conponent
or conponents to 5 slide off the conveyor. Furthernore, since the

conveyance gL st fics bBob8IUSEUsLOLa SbHLINERP! LEBoRy QL SRl poghl em

conponent s, 'S al S0 possi 0 prev Srtta s WHET e T he whol e

probl em coprponent processing conveyor 91 is transported further than
necessary,Hgﬂafﬂpgcﬁﬂ?gidc E%??Bﬁgcﬂﬁﬁlﬁgn%oﬁéﬂ?sgﬁeﬂP%n?Yaﬂ pBseedabdo

rapidly, and hence the staff responsible do not have the opportunity to
process t hasbray oBPBRPRENEOPEPPLY coeebion ycomprisingr aspharakbbyi afnt, a
tool stocker 128 for stocking a variety of conponent installing tools which
can be 15 jeinhhygprovideduttyywomnpohent ospppiytmeckanismegfonol s 51 - 54
is also provided within the novenent range of the installing head 21, so

that elsect handlifgnpangetsr 2iptey@lably ENAPE COOMPEnSADS | edréSused in
appropriate. If necessary, it is also possible to devise the conponent

g;a?ﬁggrk?ﬁgﬁjﬁﬁcgﬂoniﬁiﬁHCQaéh”@EHSf,t@@ﬁp&ﬁeﬁ@@ Béifky CEaPPLied 04nd t 00!
installed with good efficiency by means of various different
component supply modes. Therefore it is poséible to achieve
further increase in the speed of component installation,

10 thereby making the invention beneficially applicable to the

field of electronic cifcuit board manufacture, where high

productivity is sought.



The operational control of the aforenentioned conponent installing device
Is carried out by neans of a control device 102 provided inside the device

main unit 101 illustrated in 25 Fig. 1. The cont+eL~deng§N}9§~£Ezi{
suitably, enploy a 52 mcroconputer, saut the inveption i s no ed to
this. In order to performthe aforenentioned operatigwi W’”ﬂ ba5|c
construction of the control device 10% i ch that ﬂ ﬂ

thereof is connected to an operating pane 103 provi ded i n"the d

101 as shown in Fig. 7. Verification circuits 104 - 106 for obtalnlng
required positional information by imge processing of inputs fromthe area
sensors 86, 87 and t he vari ous recqgnltlon caneras 55, 71, 72, are

connected to anlt npuk GemPonent installing device eoMPEESLRdto the objects
under operational control, nanely, a driver 107 for the cassette conponent
supply section a3tray deompenens supplyesectijono(Ppneavingppl plecalibty 8, a
driver 109 for the conponent transfer head 65, a driver 110 for the

conponént ofistahioigtbpapratided deiragrcdiponent t $@pply Smechagtsnsn (v bl e
41, and a driver 112 for the probl em conponent processing conveyors 91, in

such a manpgf ééﬁéc@iﬂ@atﬁaﬁQS(gFaééGGmﬁa&a@Pﬁéaﬁt@@éilﬁééiéémﬁ&néﬁﬁg
obj ect under control can be input respectively in real
. (2), and moving said trays (4) from a storage position (5) to
a component supply position (6), according to need, thereby
providing the components (2) accommodated therein for uSe;

10 a cassette component supply section (13) having a
plurality of mutually aligned component supply cassettes (12)
for carrying components in a tape cassette or a bulk cassette,
and transporting said components to a component supply
position (11), one at a time, thereby providing said

15 components for use; and

an installing head (21) for picking up components (2)
accommodated in the respective trays (4’ located at the
componentlsupply positions (6) of the respective tray
component supply mechanisms (7) in the tray component supply

20 section (8), and components (2) transported to the component
supply positions (11) of the respective component supply
cassettés (12) in the cassette component supply section (13),

according to need, and installing the components (2) at

prescribed positions on an installation object (1).



The operational control of the probl em conponent 20 processing conveyors 91

descri bed above is perforned by sixth control neans er nal
function of the control device 102. The operational ]Iml“mﬂ"mmﬂ"tlma
trays 4 according to the area sensor 86 gg carried out* by fitrst cédnttol
means 121 formng an internal function of the control 25 device 102. The

21 aocording to’the. gﬁgagé@hgﬁsﬁé‘é‘@ﬁﬁa?E@ngpsggft%%”%?%?&&' §°5P ppala

conponent |nstallh % tool s, 5] - S |nRut tog the control, device 102 is
performed by £BESAG CSHPPSFSHBQné PIYrpL ity ngtaROMRPBLRYI iR§hadildAdof the 5
control device 102. The operational restriction of the trays 4 according to
the area stA9dF $71is Padfenneaidyinetadlingt herdnéaddy fox foskadding

i nternal function of the control device 102, and the operational

restricti onomponkatsr 423 AIigdedoipoaeprescaibbdrd&eedtﬁsnaccording to the
area sensor 10 87 and the operational status input to the control device

102 is perforned pyutrallity 6enshattiean$2434 whidhnpezforiit @eBaprbeagti on
of the control device 102. As descri bed above, the device is capabl e of

P Lo T puasasBengLal ELR! bAoA Shhfnehy! Movd R MotbclRteRay 1ah"e
respectivVesk 8e of the adjacently disposed tray component supply
mechanisms (7) from the storage position (5) to the component
supply position (6) thereof and then return same to said
10 storage position (5);
éomponent holding seqtions (61 — 64) for holding
components (2), provided on at least one of said shuttles
(26) and aligned in a direction-and at a pitch corresponding
to the alignment direction and alignment pitch of said
15 component installing tools (51 — 54); and
a component transfer head (65) for piqking up components
(2) accommodated in a tray (4) that has been moved to a
component supply position (6) of a tray component supply
mechanism (7) and for loading these components (2) onto said
20 component holding sectioné (61 — 64);
wherein said installing head (21) is able to pick up the
components (2) held on said component holding sections (61 —
64) and install same at prescribed positions of the

installation object (1).



conponent supply nmechani sns 7 as descri bed above are moved sinmultaneously

to conponent supply positions 6, as illustrated in Fi Hmm “lllmllfmu)“ll
supplying the el ectroni c conponents 2 accommodated in use;
and in the 20 second conponent supply ngpgle, el ectronit conponénts 2*
accomopdated in a tray 4 noved to a conponent supply position 6 of a tray

T84 of tho sank-snuthPeooBeRges tEeER1IthS, EREAR°RboREndnn BTE AT® O

th b lying the 25 el ectronic copponents 2.for use. By .neans of a
fifth cont Pol Wherein sald comppBeRt BOLHIRH: BPREAORENEBLom BRIt AZScont rol

device 102, it is possible_to performeither one of the first conponent
suppl y nodprevidpd inceduadonpmher: teupbpycemRensaty ingtaldipar tePASbot h
conponent supply nodes conjointly, 5 at various timngs according to
requi renmen{51 +n549npfintheonnstahlihg bepdl ¥2@f).el ectroni c conponents 2 by
the cassette conponent supply section 13, in accordance with a conponent

instal I3 ng progaam {rheeevmponthie $Aseallsngpaaditesappbydingetonylalimo be
controlled in such a manner that the supply 10 of electronic conponents 2

from the cg5sghteetRTBARANLOAPBRLINESEERNBReE3nEAICEBS) NYBIHEA! R e (19 2

signal which indicates that the conponent installing head 21 has picked up

such a manner that components (2) picked up from a tray (4)
are rotated preliminarily in a direction corresponding to
their orientation for installation on the installation object
10 (1) by the installing head (21), before being held by the
component holding sections (61 — 64).
5. The component installing device according to claim
2, wherein, in cases where a component (2) being handled is a
problem cbmponent which causes an installation fault or other
15 problem, the installing head (21) discharges said component
onto a problem component processing conveyor (91) located at
a prescribed position, said problem component processing
conveyor (91) being driven intermittently by a prescribed
amount, each time it receives a discharged problem component,
20 thereby conveying received problem cdmponents in a uniform
direction at a uniform pitch (P), in such a manner that they
can be supplied for processing, such as reinstallation,
disposal, or the 1ike.
6. The component installing device according to claim

25 5, wherein, in cases where a problem component received from



all the electronic conponents 2 | oaded on the conpon ns 61
- 64, on the basis of information 15 indicating thaﬁ] Hﬂ nents
2 have been | oaded to all of, or the required ones of' %

sections 61 - 64, and that subsequent ingfallation has been perforned and
| oadi ng of the electronic conponents 2 has ended In the first conponent

I d h 2 of

2 Ponbor oy SEE LTINS o) 1ALV o OB ©
t h b d f

ci ol ¢ ancottey, $eFveriiucthc cpbigs ?ﬁ@ﬁ@f’gp‘é??ﬁBQePF?gisﬂc§5{9§3§ﬁBB| ying

el ectronic conponents 2 of plural pes by neans of tray conponent

suppl y mecRRAFSAELRY| SONVERar; ﬁ%?bvéﬂcrﬁﬂﬁﬁﬁvéhe fMouRt §§c§ﬁ§V§Bﬁﬁﬁﬁent

supply node, a plurality of electronlc conponents 2 held in respective

hol di ng sebYj anfaetor earvespondimng| to2theanise patkedtherendl. provi ded for
use simultaneously by neans of conmponent 5 installing tools 51 - 54, or
the 1ile, in the.af ohecemponent suppibyedévice}atbmppibend: 21, which have an
alignment direction and alignnent pitch nmatching those in which the

plurality of el gchlepati€pnpengdjscentlp ﬁﬁbdldéﬂdtiQ?rééﬂﬁénéﬁﬁ Buppey of
operations and the tine period required for th
mechanlsms (7) for selecting trays (4) accommodating
prescribed components (2) and moving said trays (4) from a
storage position (5) to a component supply poéition (6),
10 according to need, thereby providing the components (2)
accommodated therein for use;
a plurality of shuttles (26), which perform reciprocal
movement in such a ménner that they move a selected tray (4)
of one of the respective tray component supply mechanisms (7)
15 from the storage position (5) to the component supply
position (6) thereof and then return same to said storage
position (5);
component holding sections (61 — 64), provided on at
least one of said shuttles (26), for holding components (2)
20 in a prescribed alignment direction and at a prescribed
alignment pitch and for providing same for use; and
a component transfer head (65) for picking up components

(2) accommodated in a tray (4) that has been moved to a

component supply position (6) of a tray component supply



10 el ectronic conponents 2 to be picked up and u

performng the |oading of the aforenentioned electr
the like, in parallel with the operation of suppl yllmlmclmmﬂmm
further conponent supply sections, conprdysing a further traymcosp
supply 15 nechani sm 7, cassette conponent suppl y' sections 13 havi ng

comPonent SHPRRISRSTT Sl For Lodihg! BUE0 SOHBRRRRt A LEE. EpFBCRRRST

of electronic conponents,2, or the like, are handled in a sim/lar manner,
for exanpl @mponent AR1AERT| REERLPNAg(She—s8Abi conponent onto a split
circuit board, as described above. | NDUSTRI AL APPLI CABI LI TY According to

t he conponent iwkereinngaidvirayapamponenhpaupplysugpghgniismscé? df hawe a
present invention, as 56 descri bed above, cassette conponent supply
sections fﬁirkandbmpgnenalSupphpomedes hhﬂregyarESQéctiequselgcbéduse, and
a tray conponent supply section conprising a plurality of jointly provided

tray copogeayssippl Xreeabeedssimbtaheotisf| t69cbipefient supplyl arly
shaped conponents, are used in conjunction with each other, conponents

3$;pgrzgfpbbsﬁtﬁaﬂs vésa'£ﬁér&b§hpﬂaeﬂdfﬁalEhéneamﬁanaﬁegs(ﬁs various
accommodated in the respective trays (4) for use, and a
second component supply mode, whereby components (2)
accommodated in a tray (4) located at a component supply
10 position (6) of a tray component supply mechanism (7) are
loaded onto ﬁhe component holding sections (61 — 64) of the
same shuttle (26) by means of the compdnent transfer head
(65), thereby providing'said components for use.
8. The component supply device adcording to claim 7,
15 wherein said component transfer head (65) comprises a
component transfer tool (67) for picking up components (2)
accommodated in a tray (4) located at a component supply
position (6) and loading same orito the component holding
sections (61 — 64) of a shuttle (26), and an area sensor (87)
20 for detecting at which component supply position (6) of the
respecfive tray component supply mechanisms (7) the component
transfer head (65) is located, movement of the tray (4) being
prohibited at the component supply position (6) where the

area sensor (87) detects the component transfer head (65) to

25 be located.



conponent supply nodes. Therefore it is possibl etoactimeve further

I ncrease in the speed of conponent installation, t he

i nvention beneficially applicable to the field of g“ﬂl“ﬂ"ﬁ“ﬂ"“ﬂ' boar d
manuf acture, where high productivity is ggought.

conponent installing device conprising: a tray conponent supply sectlon (8)

having a plural bty 53p§f?8@§agaﬂ£'¥?§§fggassi&§a§csafaeﬂ§n£osa

nmechani sms (7) c rays cono I'Ng pre crlbeggconpbnents

(2), and nDV|n Sald 4) froma tor p ion (5 . onent
suppl y posWF?B FG?al %?HéﬂénFotﬁéﬁﬁ thEgéﬂy?§$gv+ﬁ|§§gPﬁE g8ﬁp%ﬁ8ﬂts
(2) accomodat ed thereln for use; 10 a cassette conponent supply
section (1Bpviagi ke anﬁthﬁﬁl¢9¥P@neﬁﬁtﬁﬂPP}YaPPﬁhEHOBohﬁbneWheguEBPy
cassettes (12) for carrying conponents in a tape cassette or a bulk
cassette, aamponentpbranafiesatdotoffdheafsthe aompapentntrangfey peadti on
(11), one at a tinme, thereby providing said 15 conponents for use; and an

i nstal lg ng(bsqdis2ipweeedpatktne oemponeatesupply) pesieivndabgdwherehe

respectlve trays (4) located at the conponent supply positions (6) of the

respectiveghg@yrea sensor (87) detects the component transfer head (65)
to be located.

10; The component supply device according to claim 8,
wherein the area sensor (87) is prévided on a fixed section

10 and detects a long member connected to the component transfer
head (65) and_moving in conjunction with same.

11." A component installation method for installing
components supplied in a continuous fashion at prescribed
positions on an installation object (1) by means of an

15 installing head (21),

wherein components (2) transported from a tray component
supply section (8) comprising a plurality of adjacently
provided tray component supply mechanisms (7) for.storing
trays (4) accommodating prescribed components (2) in a.

20 plurality of levels and moving a selected tray (4) from a
storage position (5) to a component supply position (6),
according to need, thereby providing the components (2)
accommodated therein for use, and components (2) transported
from a cassette componentlsupply section (13) comprising a

25 plurality of aligned component supply cassettes (12) for



conponent supply nmechanisns (7) in the tray conponent l E H 20 section

(8), and conponents (2) transported to the corrponent m,ﬂmp(ll)
of the respective conmponent supply cassettes (12)° onent

supply section (13), according to need, ggd |nstaII|ng the conponents (2)
at prescribed positions on an |nstallat|on object (1). 58 2. The

conponent ﬁgf n% BQmﬂgﬂéﬁ? ?ﬁoédtgg? 8?§%Q£QE4?errBHf§ 8Qgpéﬂs'éngnﬁead

pIurallty 0 onent 1 NS I'ng on sald 1nst I ng
(21) for i stalllng cOnp nentsaﬁZ% tgng resc# I bed regtlg .5
a pIurallt TaRSBALE{NG S 5?%? PARSREP ¢ ?n?r%%? PBEAF RBPRI¥NPOPATLARN a
manner that they nove a selected tra g of one of ,the adjacently disposed
tray conpohbhisepsl §tndchimesnkhere YrBﬁ?Yh@lggoﬁﬂgé EBEP?PBHtF5¥°Fo t he
conponent supply position (6) thereof and then return sane to said 10
st orage pos$ejoarespickedpupeandhbhgtayledcatopreseribedsposiytinnsdpng
conponents (2), provided on at |east one of said shuttles (26) and aligned
in a digrectheninstailatipht objeotr ¢spobyi thet dnsbalalingnhead (d2Legti on and
al i gnment pitch of said 15 conponent installing tools (51 - 54); and a
conponent 4&86888hgheadné€q) for picking up conponents
12. A component supply method for selecting a tray (4)
accommodating prescribed components (2) in one of a plurality
of adjacently provided tray component supply mechanisms (7),

10 and moving said tray (4) from a storage position (5) thereof
to a component supply position (6), thereby providing the
components (2) accommodated therein for use,

wherein, in a first component supply mode, respective
selected trays (4) of the jointly provided tray component

15 supply mechanisms (7) are moved simultaneously to the
component supply position (6), thereby providing the
components (2) accommodated in the respective trays (4) for
use, by means of shuttles (26) which perform reciprocal
movement in such a manner that they move selected trays (4)

20 from the storage position (5) thereof to the component supply
position (6) and then return same to the storage position (5),
and

in a second component supply mode, components (2)

accommodated in a tray (4) located at the component supply

25 position (6) of a tray component supply mechanism (7) are



(2) accommpdated in a tray (4) that has been noved to a conponent supply
position (6) of a tray conponent supply nmechanisni ( rl“mgul‘mmm t hese
conponents (2) onto said 20 conponent hol di ng secti i IWREr ei n
said installing head (21) is able to pi up the conpbnehts (f) hel d on
sai d conmponent hol di ng sections (61 - and install same at prescribed

64
positions of the installation object. . 3, Th o]
instalIingfagéFgeoggg0F8W388?880b§?ﬂ%é% ﬁﬁ%F%?ﬁsséﬁé Eoﬁ%gnggggﬁgngﬁa
sections (61 - 64) are provided jn equal nunber t e _conponent installing
Cool s (51 8tskeast one Phobais AhuREAas  £25) Bor BoldinG ChRBSRERESneA)
instal l'ing device according to claim2, wherein said conponent transfer
head (65) ip depresgriheduahignmenhediragtiebnpbdeatsa(pregrerbadup from a
tray (4) are rotated prelimnarily in a direction corresponding to their
ori ent at i oalfignmenst pliteh obhenebhesupplylihgt the obinponends( fprbyuseheby
installing head (21), before being held by the conponent hol di ng sections
(61 - &}).mbéans dficacecmponshti BehabEepgheadi ¢653Cceordpigkingcupi and,
wherein, in cases where a conponent (2) being handled is a problem
conponent yghqRngaeefponBntBS|( 2! abtemmbadtedCinChNekay (4) located at

the component supply position (6) of a tray component supply

mechanism (7).

10



15 problem the installing head (21) discharges said conponent onto a

pr obl em conponent processi ng conveyor (91) |ocated at a prescribed
position, said problem conponent processing conveyor (91) being driven
intermttently by a prescribed amount, gach time it receives a discharged
probl em conponent, 20 thereby conveying received probl em conponents in a
uniformdirection at a unifornlpitchéggﬁ iqﬁsuch a manner that they can be
supplied for processing, such as rei %ﬁi on, disposal, or the like. 6
The conponent installing device according to claim?25 5, wherein, in cases
where a probl em conponent received from 60 the installing head (21) is

| arger than a reference conponent, when conveying the probl em conponent,

t he probl em conpoeempopenteinshglibngedeviceiFonprisasesat hta¥nount of
conveyance by a factor corresponding to the size ratio thereof. 5 7.
A conponentompppéntdsuppky secbioni (1§) haplingadi pyunalatiyaofntbnjpintiged
tray conponent supply nmechanisns (7) for selecting trays (4) acconmodati ng
pr escrigedpgedpasgnt faf 2¢ompenanyi §ﬂg€£9dmééﬁdﬁiérﬁé {r9nEarshevang position

(5) to a conponent supply position ( 10 according to need, thereby
providing LheeCPBRCOPERYS (4) Re6AHPHRLEHgENBE8iRiOAT (HF€to a component
supply position (6), according to need, thereby providing the
components (2) accommodated therein for use; and a cassette
component supply section (13) having a plurality of mutually
10 aligned component supply cassettes (12) for carrying
components in a tape cassette or a bulk cassette, and
transporting said components to a component supply position
(11), one at a time, thereby providing said components for_
use. Components (2) accommodated in the respective trays (4)
15 located at the component supply positions (6) of the
respective tray component supply mechanisms (7) in the tray
component supply section (8), and components (2) transported
to the component supply positions (11) of the respective
component supply cassettes (12) in the cassette component
20 supply section (13), are variously handled and installed at

prescribed positions on a circuit board (1) by means of an

installing head (21).



a plurality of shuttles (26), which performreciprocal novenent in such a
manner that they nove a selected tray (4) of one of the respective tray
conponent supply nmechanisns (7) 15 fromthe storage position (5) to the
conponent ‘supply position (6) thereof and then return sane to said storage
position (5); conponent hol ding secliprés (61 - 64), provided on at | east
one of said shuttles (26), for holding conponents (2) 20 in a prescribed
alignnment direction and at a prescribed alignnent pitch and for providing
sane for use; and a component transfer head (65) for picking up conponents
(2) accommpdated in a tray (4) that has been noved to a conponent supply
position (6) of a tray conponent fugpleg 6; mechani sm (7) and for | oading
t hese conponents (2) .onto said cOnmpon holdi ng sections (61 - 64);
wherein said tray conponent supply nechanisns (7) have a first conponent
supply node, whereby respective selected 57rays (4) are noved

si mul taneously to conponent supply positions (6 t h§eby providing the
conmponents (2) acconmodated in the rg cectiﬁg 4) for use, and a
second conponent supply node, whe =Dy GOUE axccoffmodated in a tray
(4) located at a conponent supp 63a




10 position (6) of a tray conponent supply nechanism (7) are | oaded onto

t he conponent hol'ding sections (61 - 64) of the sane shuttle (26) by neans
of the conponent transfer head (65), thereby providing said conponents for
use. 8. The conponent supply device according to claim7, 15 wherein said
conmponent transfer head (65) conpriskg & conponent transfer tool (67) for

pi cki ng up conmponents (2) accomodated in a tray (4) |ocated at a conponent
supply position (6) and | oading sane onto the conponent hol ding sections
(61 - 64) of a shuttle (26), and an area sensor (87) 20 for detecting at
whi ch conponent supply position (6) of the respective tray conponent supply
mechani sns (7) the conponent transfer head (65) is | ocated, novenent of the
tray (4) being prohibited at the conponent supply position (6) where the
area sensor (87) detects the conmponent transfer head (65) to 25 be

| ocat ed. 9. The conponent suppky «deyi ce cording to claim8, wherein
sai d conponent transfer head (65) Fs 6r | ©i 4d from noving to anot her
conponent supply position (6), when the conmponent transfer tool (67) of the
conmponent transfer head 5 (65) is |owered at the conponent supply position
(6) where the area sensor (87) detects thesconponent transfer head (65) to
be | ocat ed.

2




10. The conponent supply device according to claim8, wherein the area
sensor (87) is provided on a fixed section 10 and detects a | ong nenber
connected to the conponent transfer head (65) and noving in conjunction

wi th same.. 11. A conponent installation nmethod for installing conponents
supplied in a continuous fashion at3prescribed positions on an installation
object (1) by neans of an 15 installing head (21), wherein conponents (2)
transported froma tray conponent supply section (8) conprising a plurality
of adjacently provided tray conponent supply nechanisnms (7) for storing
trays (4) accommodating prescribed conponents (2) in a 20 plurality of

| evel s and noving a selected tray (4) froma storage position (5) to a
conponent supply position (6), according to need, thereby providing the
conponents (2) accommodated therein for use, and conponents (2) transported
froma cassette conponent supply section (13) conprising a 25 plurality of
al i gned conponent supply cassettes (12) for 63 hol di ng conponents in a
tape cassette or a bul k cassette and transportiig these conponents to a
conponent supply position (11), one at a_ting hereby providing said . .
conponents for use, are picked up and i prescri bed positions on




5 the installation object (1) - by the installing head (21), according to
need. 12. A conponent supply nethod for selecting a tray (4) accommodati ng
prescribed conponents (2) in one of a plurality of adjacently provided tray
conponent Supply nmechanisns (7), 10 and noving said tray (4) froma
storage position (5) thereof to a cdnpaohent supply position (6), thereby
provi ding the conponents (2) acconmodated therein for use, wherein, in a
first conponent supply node, respective selected trays (4) of the jointly
provi ded tray conponent 15 supply nmechanisns (7) are noved simultaneously
to the conponent supply position (6), thereby providing the conponents (2)
accommodated in the respective trays (4) for use, by neans of shuttles (26)
whi ch performreci procal novenent in such a manner that they nove sel ected
trays (4) 20 fromthe storage position (5) thereof to the conponent supply
position (6) and then return sane to the storage position (5), and in a
second conponent supply node, conponents (2) acconmobdated in a tray (4)

| ocated at the conponment supply 25 position (6) of a tray conponent supply
mechani sm (7) are 64 | oaded onto fanpogpn; hﬂhding sections (61 - 64).
provi ded on '
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at | east one of said shuttles (26) for holding conponents (2) in a

prescri bed alignnent direction and at a prescribed alignnent pitch, thereby
suppl yi ng the conmponents for use, by 5 nmeans of a conponent transfer head
(65) for picking up and | oadi ng conponents (2) acconmobdated in a tray (4)

| ocated at the -component supply posﬁt/dh (6) of a tray conponent supply
mechani sm (7). 10
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