;#$%&f()*e3ekEh445|<r:ZHE6~ETE:916 January 2003 1 DESCRI PTION Device and
Met hod for Conveying and Hol ding Plate-like Menber 5 Technil€alanFaryl2008he

present invention relates to an apparatus and nmethod for conveying and
hol ding a plate-like nenber, wherein a carried-in plate-like nenber can be

hel d and, after prescribed operations sukth as printing, pr |

conponent nounting, and so forth, the held , plate-like n%ﬁ@@ﬂﬂﬁﬂﬁwwﬂﬁ
carried out. in particular, the present invention rel ates

appar atus such as a conponent nounting apparatus or the |ike téi¢ped with
a plate-like nenber conveyi ng/ hol dPAGCHEPTEENf avorabl e as a board 15
conveyi ng/ hol di ng device for hold=ng a board when the board or to which
conponent s ar e ewlirktedrnids MsEthdsfan examplenal zadpHatletir ked nender i aad
conponents are nmounted on the board. Background Art 20 In recent years,
whil e el egkmbBaiCc circuit boards vary in sizes widely froma small size type
including a portable tel ephone to a large size board such as a server
conputer or the like, it is being required to produce their, nost
efficiently in a mninmumprocess tine. As a formof a 25 nounting

appas at uste @n 0881 - FYpegnounti ng apparatus, in 16 January 2003 -, which
a working :head for sucking electronic conponents is noved by using an XY

P12 T oo BECPEASEECOARALS, L5, DEEOT 028 ERLE: RSN
apparatuqnééhggplggpeq:gﬁggyiggerggge ﬂBlEEEg 3?' plate-like member,
wherein a carried-in plate-like member can be held and,
after prescribed operations such as printing, prccessing,
10 component mounting, and so forth, the held plate-like
membef can bé carried 'out: in. particular, the present
inventioﬁ relates to a work apparatus such as a component .
nounting apparatus or the like egquipred with a plate-like
member conveying/holding device favorable as a board
15 ~conveying/holding device for holding a board when the board

cnto which components are mounted is used as an example of

2 plate-like member and components are mounted on the board.

Background Art

20 In recent years, while electronic circuit boards

vary in sizes widely from a smell size type including a

=
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portable telephone to =& e size board such as & server
computer or the like, it is being reguired to produce them

most efficiently in a minimum process time. As a form of a

25 mounting apparatus, a robot-type mounting appearatus, in
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In the figure, reference nunerals 1201, 1202 and 1203 denote conponent feed
units for taping conponents. Reference nuneral 1204 denotes conp t
feed unit for 10 components housed on a tray. Reference nuﬁ@ﬁé?@”iggéyand
1206 denote recognition. canmeras for picking up an inmage of a suction
attitude of an electronic conponent in & working head before nounted.

Ref erence nuneral 1207 denotes a nozzle station for housing a plurality of
ki nds of nozzles 15 suitable for a plurality of kinds of electronic
conmponents. Reverence nuneral '208 denotes a |eader for carrying an

el ectroni shichcw twhoat g 122k d nMaxr ascorpngeril sanmdriing sonkoaeeds is

Ref erence nuneral 1209 denotes a board conveyi ng/ hol di ng devi ce conposed of
support rabledl2g9a, u3Qnk208m f orv supest | ngo anmel.@et r eAkC eilketirbridgard
1212. The board conveyi ng/ hol di ng device 1209 is constituted such that one

support rabhpd288bkscan sbeevathfs iadsstardogi tion. 1210 according to the
maxi mum si ze of the electronic circuit board to be applied. Reference

numeral 25 1213 , depgies 3R -Unl oader foraGard yi ngetheyel ecbrgnhe; onlé
. 2

January 2003 3 circuit board 1211 out of the conponent nounting worKking

areas Operptippsnip thy L&Q{é\fﬁptﬁgﬁﬁlciﬁlgecatpftpcg&é%@”%%nge{]}ofg)i%d NQith |

apparatus a=a explained wth reference’to Fig. ectronic circuit

board 1211} pported.5 byc-support rails 1209a, 1209b via a | oader 12C8.
A morkind%%fgﬁégﬁgtEéhgﬁﬁf ?S'nnved by an XY robot along a path shown with

Ain Fig. 35 nn elegctronic.c oneg%;' ked by _a _c nen];,9 Lictign
;nozzle attached to ?ﬁetwgrgfﬁgﬁﬁﬁad“ T%ﬁ?%&%aﬁ?ﬁ%‘@gﬁpg%g rf é@'uﬁ?g i 201.
The wor Ki ﬁg% i§ 10 nmoved and a syction attitude of the . sucked
conponentﬂ$%§ SYt 59m8°P8@5gnF??gnlﬂﬁwﬁ?af%§b58aﬂfP8r THEO AT REF at i on
for a posjtion correction, tgg gu%ked and recogni zed copponent is pounted
ont o t he R FOTE ¢ SEMFCH DO dOEDPE Sy o ORERESSH (RS oM kitng: Pead
while its 15($ositio is corrected. Meanwhile, a_ conponen reed unit for
ferdl ng SIFRIBALES cBAPSAENCE i3 BFEY-di FLIGTE t RETRESF Sofl 4% ¥ffponen
~mounting work area of the nopunting apparatus as, shown with-reference_. :
nuner al s 1243 dpe§2ogecognition Tameras Ior picking up an image of
a suction attitude of an electronic component in a working
head before mounted. Reference numeral 1207 denotes a
nozzle station for housing a plurality of kinds of nozzles
15 suitable for a plurality of kinds of electronic components.
Reference numeral 1208 denotes a loader for carrying an
electronic circuit board 1211 into a ccmponent mounting
work area. Reference numeral 1209 denotes a board
conveying/holding device composed of support rails 120%a,
20 1209b for supporting an electronic circuit board 1212. The
board conveying/holding device 1209 1is constituted such
that one support rail 1209 can be moved as far as a
position 1210 according to the maximum size of the

electronic circuit board to be applied. Reference numeral

25 1213 .denotes an unloader <for carrying the electronic



An i mage of an el ectronic conponent sucked fromthe taping 20 conponent
feed unit 1203 or the conponents housed on a tray 1204 is al so picked up by
a recognition canera i 206 so that its attitude at a sucti on gckintayrRd0S
recogni zed. Rfter the calculation. for a position correction, the sucked
and recogni zed conponent is nmounted onto the electronic circuit 25 board
1212 by a nozzle. This path is shown with3B. 16~ January 2003 4 In recent
years, electronic circuit boards vary fromof a small size type to of a
| arge size type. In an electronic conponent nounting apparatus, support
rails 1209a, 1209b are designed in a size in which a boa=d of up 5 to the
maxi mum si ze £an: Pebsapgored. otherdf ate ddheaupportotatl 5¢1209a, =3289b
are constituted such that the support rail 1209a on the front side of the
nmounting apparatus isobexgdivhisl e tihe support d@id=120901n theskreaenean be
noved depending on the board size. Consequently, 10 the ccnponent feed
uni ts 1203,c.12(4 d 0 thguhearh Are-dh spesed - thes: behiad Lhe furtbest crear
position. 1210 of the support rail 1209b. I'n a small size board, this '
seriously inders reducthon of.cx st i ng.LLIE 8hace uhe maul ng,distange of
e e

t he working read from suction o ectroni c conponen tO'WDunflng

t hrough re Ifionds. incre r i int i.qn ving, 1] as
shovvngvvi t h%%g'[;h fﬁo‘é WﬁélTie:ét ;28%%(”] ?Eggt p%eg r%eé%%oted g’?orsrer'guéi;%cg%&%ﬂuce

costs of untjn |l ectronjc. co nenis, .the. di stances between three
processes, ﬁlﬁf[ (I%?% f“s%“(":ﬂ on° Zlggg?%cégs,anr ggogﬁ’i%toitoﬁ‘ﬁln@c@ss?até%f%"i’fhti ng
Tount i ng tFREE fo TR T 2600he. dToERE B et A NS hr 88 BPOCESs8Y T here
is a method of integrally noving support rails 1209a, 1209b, sugporgj i ns
whi ch ar o BPEBGSEA halisit B3 t RE2E POt 54s HO05  M356banACSAnEcHA™ t he
el ectronic 16 January 2003 S

a taping component feed unit 1201. The working head is
10 moved and a suction attitude. of the .sucked component is
measured by a recognition camera 1205. After the

calculation for a position correction, the sucked and
recogﬁized component 1s mounted onto the electronic circuit

board 1212 by movement of the working head while its

15 position 1is corrected. Meanwhile, a component feed unit
for feeding electronic compcnents is also disposed in the

} rear of the componant mounting work area of the mounting
apparatus as shown with reference numerals 1203 and 1204.

Bn image of an electronic component sucked from the taping

20 component feed unit 1203 or the components housad on a tray
1204 is also picked up by a recognition camera 1206 so that

its attitude at a suction position 1s recognized. After

the calculation for a position correction, the sucked and
recognized component is mounted onto the electronic circuit

25 board 1212 by a nozzle. This path is shown with B.



circuit board from downward, and a support plate, on which the support pins
are di sposed, depending on the electronic conponent to be fed. Ho , a
mechani sm for noving the support pins and the support platé8ﬂ§”W%£§¥&%d and
the 5 novenent anmount of these nenbers itself is little. Thus, this nethod
is not very effective. In view of the mBunting quality noving the

el ectronic circuit board nore than necessary during conponent nount=ng is
not a good net hod. Accordingly,the object of the present invention |Ois to
provi de an apparatus and net hod for conveying and holding a plate-Ilike
menber, wherein thelpl ateedritkeyaenber elagctyeocar r cédcun tt do@a xdnvericng
position and then noved to a desired work position to performa desired
work effitdentdy whishe lldeeni hel dyper espect ivelatgbéheiskeze afe t heId5an

pl ate-1i ke nenber and, after the desired work, can be roved to a conveying
posi ti on angtegiied wkpsAethat rbhe tpinat elddte meebe) 1sugaprtedrinishel d,
and ca=rigid out efficiently and rapidly, and thus the above issue is

sol ved. Rurdder mregn t Qeep%%qr@tnédwie:nlté 09i PEOYHAES idn2 0 KoRONeAt 11y

nmounting apparatus equi pped wi th the plate-like nenber conveying/holding

devize asa boar dngenuewi ngihal ding dayvi eRogiherli n torADYLRg di stanges of

a conponent voi di ng nenber between conponent hol di ng, conponent

recogni ti Fd nenisdmpunt bRg.can be 1 [ spegti-v t he

si ze of _tsﬁ{ebpboar deQngho*r"tCegng_)’ Eé@?é}nﬁg?%/) Eégitgqpﬁgqm%%ﬁng%htngtgéd

thereby imraue muni ng il cighoy, D selgsure; & | gvention Lnorder to
h ol'T'™oW ng

. 4 O L
yachi eve the above object, the present 57inventron has the'i .
const ! UELS s ARCUAG.49 1 Lo, 2sREEb oL LAS1PHSRY VAN 0y L he=a

i s provi 364 4 “devi ¢& for ¢
can be moved depending on the board size. Consequently,
10 the compornent feed units 1203, 1204 in the rear are

disposed further behind the furthest rear positién 1210 of
the support rail 1209Db. In a small size board, this
seriously hinders reduction of a mounting time since the
moviﬁg distance of the working head from suction of the
15 electronic component to mounting through recognition is
increased, resulting in the longer moving time as shown
with path B. While the mounting time needs to be reduced
to reduce costs of mounting electronic components, the
distances Dpetween three processes, that 1is, a suction
20 process, recognition process, and mounting process of
electronic components neads to be minimized to reduce this
mounting time. To minimize the distances between the three
processes, there is a method of integrally moving support
rails 120%a, 1209b, support pins which are disposed below

25 the support rails 120%a, 1209 and support the electronic



hol ding a plate-like nenber conprising a first rail-Iike holding nenber and
a second 10 rail-1like holding nenber, each including conveying nenber for
conveying the plate-like nenber so that the plate-Iike nenbdf fsanatye2003
carried in and out arid held; a ball screw shaft which is disposed to
extend in a direction perpendicular to a |longitudinal direction of 15 the

first rail-like holding nmenber and the sécond rail-1ike holding nenber and
noves the second rail-Ilike holding nenber or noves the first rail-Ilike
hol di ng menber and second rail-1like holding nenber in parallel; a rotation

drive unit which drives rotation of 20 the ball screw shaft; a first nut

which is atjtached yoiasabhy elaidiwe d0 the B sipdeadd -bi @ehobdl RGh ire{rber
and screm#threaded with the screM/shaft a second nut which is fixedly

attached Sc p‘io»sfecgmqsrw Ia@o&@é&' NG -FRABenL AN sgn@Wﬁheeza@aquth
t he anuar 2003 scre~~ shaf™ t; and a sel ecti ve lock nec:na nlsm

whi ch canc%Lpto%r‘ a.tlelgl %esa%t aapgggra.tl Cé:'l Qi -£0ga hngowb;%}f.e ofLRS

nut of the f- rail -1'" . oer t S tot rotatlon of

the flrst nut Qnd an opgr ti g.t.he; en
first nut ~6F°Che 778 ra|$ '8ﬂi ﬁ%ﬁﬁSQ§ lE)l"‘}abejr'g ‘Eg%her¥|rsf“ ut

to rptate relatlleuﬁ to the,flrst rall-J~k~ hal dir: qger“ wher gin after
the Rel ecPPVETESE KW hafitsm 10§ e 85885 S tHe é?‘gagenent ﬂﬁtklfhé first

r_ut of the1é‘5e%nod is not very effective. 1In view of the mounting

quality, moving the electronic circuit board more than
necessary dufing component mounting is not a good method.

Accordingly, the object of the present invention

10 is to'provide an apparatus and method for conveying and

holding a plate-like member, whereir the plate-like member

can be carried in to a conveving position and then moved to

a desired work position to perform a desired work

efficiently while been held irrespective of the sizs of the

[
[8)]

plate-like member and, after the desired work, can be noved
to a conveying position and carried out so that the plate-
like member 1s <carried 1in, held, and carried out
efficiently and rapidly, and thus the above issue is solved.
Furthermore, the present invention provides a

20 component mounting aoparaﬁus equipped with the plate-like
member conveying/holding device as a board
conveying/holding device, wherein the moving distances cf a

component holding member between component holding,

component recognition, and <component mounting can Dbe

- 25 reduced irrespective of the size of the board to shorten



rai 1-1 i ke :zolding nmenber to a lowthe first nut to rotate relatively
to the first rail-like holding nenber, only the second rail-1like hol ding
menber is noved by rotating the screw shaft, and a positionléflapkary@088cond
rail-like rolding I'5 nenber relative to the first rail-1like holding nmenber
is changed, while, after the selective | ock nechanismis ' engaged with the
first nut of the first rail-like holdingénenber, the first rail-Ilike
hol di ng menber and the second rail-like holding ne:-aber are irLtegrally
noved in parallel 20 by rotating the straw shaft. According to a second
aspect of t:~e present invention, the=a is provided a device for conveying
an d hol didy@ aplratierd i kenseartioeheaeer dirrdue theufitisty aspéctanwelrer ein
the rotation drive unit is or:e notor for driving 25 forward and reverse
rotation of the screw shaft. 16 January 2003 ccording to a thud aspect O
t."_e preSe:lt invention, there i s nrcvided a device for CC:|veylng and
hA di ng a.plate,~s ke [4,80b2r ,dCCOrding t0 the first aspect, We;e7.:1

t he SeCOn l%séfggtféﬁfiriﬁﬁggédosw th the SC=ctrl Shaft i~*1~cnr 1 i~
‘drn 5is no a,.t_cre ol Y10t he 8o o Al 'k%*‘é(f" hol . i gepber,
but attached rotat ag‘?qyd?];ecféa(‘fi*\:/oe %{Sgt‘ﬁggsg?cmﬁﬁr%ai 9% hol d?dﬁ% E’qggr“clber,
whil ¢ the sel ective, | ock, mechani_ sm can se .alternatively an operation of
engaging %Pyﬁ“fﬁ8ns883nd“ﬁu?°§$ofﬁgLsézgg%gﬁééﬁ "' ke zol di ng nenber to
stop '10 rotation of, th. e second nut or.an_operatiQn of-releasing .. .
engager!ent witr: tRESESRE nut® ofathg*ggéongs%&cﬁ-l i%e ﬁéok}egi FHetiber to
allow the second nut to rotate;, and.the sel ective lock r.echar. ism

rel eases LhECBAGRFemerte Rt B3 hBEAESE U d?eeflh%efi‘rosrt FRIFEVRE 15 %0l
ding :~eznber to allowthe first rut to rotate.relati vely-to the first
rail-1ikerRSRLAEr 2agPhefSer faifd MIMREL1 FOFBF &S PHe. ' screw shaft to nove

only the second rail-like rolding nenber relatively to the first rail-Iike
hol di ng member, or ehef5EFEctiaiel ThEKS MMM $r R dasésd e eiffgshent
with 20 the second r_ut ef th a second rail -like rolding nenber to allow
t hel @econdzhlit1i ser b Nde MEFInAY v 3CE : L2ckiédbRE. RaiCViskd Mo IREE
me_-,~aer a nd then rotates the screw shaft to nove only the fi rst

rail -1i kefbol dongeyengbdme epbatoeliiet seme rsaondha ki }F/hlei Ré S dilrg

menber so that a gap 25 distance between the first rail-?i ke hol di ng nenber
and the mndfbdanoanybg063rgisscdm dndidutirdhoedirg nenber is
changed, whi | et hesel ect =ve | ock ":echan_snengages wit h the firstnut
oft:zefirst ra_1-1ikebhaldisngmenisra & (whide Secdhspagedotphessesd: dn
rail-1like holdingnmeri~~er and then rotatesthe screws shart so that the f i
rstrail-iai dkechalider Lgerpendiced aar : to hesetongi tadinkilkedod i hgmentier are
i ntegral |l ynovedi nparallel. According to a fourth aspect of the present inv
er tgon, thenfarss paovilded aocdetilicendmivecavdyimg aadodd heldrhgke 'p 1
ate-like. nenber according to ary~ one of the first to third aspects,
further ces1@IASi NBedbét Nearic guhdee sechhsi sspcwhidchradldispesedotdinrgt end
in parallel to the screw shaft in a direction perpendicular to an axial
directi ony&fp&ach of mbResr athel | Rerbol diagl Aenber hiclnding member and

second rail-like holding member in parallel;
a rotation drive unit which drives rotation of
20 the ball screw shaft;

a first nut which is attached rotatably relative
to the first rail-like holding member and screw-threaded
with the screw shaft;

a second nut which 1is fixedly attached to the

second rail-like holding member and screw-threadsd with the

3]
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15 gui des parallel novenent of the two rail-1like holding menbers. According
to a fifth aspect of the present invention, thers is provided a device for

conveying and holdir_g a plate-like nmenber according to any % Januafy 2008 20

first to fourth aspects, wherein the selective |oc'.~c nmechani smengages

with the first nut of the first rail-like holding nenber to rotate the
sc=ew shaft and then the first rail-like hol di ng nenber and the second
ra=1-1i ke holding nenber are integrally noved in parallel so that, first,
the 2 5 first rail-like holding nmenber is positioned at a reference 16

January 2003 10 L'"GCsl~ICn a="s~~. t::C "1 t' "~ ~ sc..™i2Cx? ve | OC~~C
i.:.eC':a%creSdiaie; easdS ti.e e_ngagemant w, ==r~ the first r.ut cf the
f rst _ai'-'"_i ke holcing :~;e~~~e; to allowthe first nut tO rotaye relati
vi.ly to t"~e first rail-kd1dewed di ng gk r bemnenddingn rotaties thecan

screw shaft so t'~Lat only th a seccnd rail -' i~:2 hol di::g nenber is

noved and @)1pesidz-arofy t e sacondraidoddke i’ of nanfahey rgkaki venko t
he ~irst rail-like ~:ol ding nenter at the reference positicn is char:gzd

to adjust thesgap,betweensra":8i £d ¢ Stahailrdis kgothidhy NeedBst ~ e Ys a5
tle 10 secondsrail Zlike holedi ng mer~: l%er, aned .O. thgn, t eesel'gct?gépl ock

nechae.is idh.the-first, nut_of the first.rail-dike holdinhg. .nenber
and t%en %?gggg%ﬁ b ’tzc“eéghclrfe%/vés%% tagé tgﬁaffptek%ttﬁo?lsto”r ai ‘-%%(%l"ﬂgtf%lgng

menber and_the second (ailk-' ', ~&; = rare integral,y mpved
in parall elea\%%fjgé‘“gﬁe E?'fdj"tl}st e ega?ﬁqgt:dr g%ngfa@%edﬁe A(]:%oér%# ngr ‘O ESIXth
aspec~ of th resent .i.”~.venticr., Qpreyia_provigedra d..vice far ..
conveyi ng gﬂngBPdPﬁq%fxnzﬁe?¥$%8 Eéﬁbéﬁ?ﬁﬁxﬁ%?n Otooﬁﬁfy 5é§§5quk¥20
first to fifth aspects, further ¢ rising a stopper which 's brcugr:t into
cont act mﬁFﬂ.EHE praﬁg-tﬁ%& geﬁbegﬂ¥5ﬁbb%i‘?%ﬂeand hold the plate-Iike
menber at the prescriRed position when . the plate.like r,~ enber is conveyed
between the first ralPSERRE hotdF g nefer ARASEhdVEecotRF ¥ ai FechRE 1353

hol di ng nmenber: by the conveying nmeT:ber. , _
10 releasés the engagehent with the first nut of the first

rail-like holding member to allow the first nut to rotate
relatively to the first rail—like holding member, only the
second rail-like holding member is moved by rotating ﬁhe
screw shaft, and a position cf the second rail-like holding
15  member relative to the first rail-like holding member is
changed, while, eafter the selective lock mechanism is
’ engaged with the first nut of the first rail-like holding
member, the first rail-like holding member and the second
rail-like holdirg member are integrally moved in parallel

20 by rotating the screw shaft.

According to a second aspect of the present
invention, there is provided a device for conveying and
holding a plate-like member according to the first aspect,
wherein the rotation drive unit is one motor for driving

25 forward and reverse rotation of the screw shaft.



16 January 2003 11 ACCordl”g tO a Se'Je.”.th aSL7eCt O t~:e p~2Sa:':t

| nventiOn, tile'=a iS prOVi~~ed a Co::'.pOn2nt nou~ting appcratl'.S

equi pped with a de'~1C2 fO Coi ?Ve | 7.rLg aid t?4Q d1=':g a ;WlJanuary Re03
ri.lemor~ ~ ~lhe=e' n ~Cler,late-1i oai Saboard... - Jn ...... .o
-~~~ . :leT" _~r tO5 which conponents are to be ~:ounted, two of the
dev i ces for convey ng and holding a pl &e-1ike nenber according to any
one of the first to sixth aspects are used as board co.rweyir~g/holdir_g
dev i ces for conveying and hol di ng the board in the conponent nountin~. ~
apparatus for r~ our.ting the 10 conponents onto the. board, G conpor.e:!t
mount : . ng work area Racbheirmeo~tqo": entthdud. t aspgca= pdratthe, igraddxch the
conponents are nmounted, is divided into a first nmounting area and a second
mounting afegeat0hg, t hendear d scopyeyitaddi £ ectddte oderofcdhesdevgcesmd or
conveying and told=ng a 15 plate-like nenbe r is used as a first board
conveyi ng/of g 09 g%'l%%éﬂ; tihe Fiksk - MRUBLIAAG nar 6% ke t Rergtharsdevi ce
for cor:veying/holding a plate-like nenber is used as a second board

conveyi f-%@;ldeﬁ'c)gwgs%;\éjingg d0-the secend mpun tir.g @fgas ak,d 8t

board conveéying dirng vice 1s Indeper:dently dryer: 1n each nounting

area.s Accardi ng.t o, a0, eholit iy Aspert o, tBELPrEselq | IaNUiGN.. { BBLE sk

provi-ded aZcohponent r-g app us “equi pped wi th™a device

conveyi ng_an hpl ing a_ Ia;eli&eh 1her. or.di I : t.h_ ect,
wher ei n a%"gf‘?‘r'sgb%‘gn%bﬁ%ﬁt'e%ﬁﬁt“ig%g‘%g'cfs%ceﬁoantdlo‘?@t“Qe{'??r%?(g%gér 633816
January 2QQ3 V2'Ti~ICU/h~-dinqi§ev.gz | r. tH:Q'Ll St Pou;%t:n? aéa;ea
ar-C a sedon® cHporiererREnnt g Spddi St S e Wb e pdara ©2
conveyir~g/ he=ding _device in ti a second r~.ou-~ti:.qg area are,.di5pose' ~ ;
n Zi g7,y 6185 0BETTIAGIRLY £ | OPETESAPT 0252 626G . " SBeotAPng 1o
a. r.int~~ aspect of the present invention, there is prcvided a conponent
mount i ng éﬁ&@ﬂﬁLﬁU%qQFpﬁéﬁamﬁ%%oﬁddéﬁkﬁihkﬁe(ﬁﬁﬂ%&?&gmémEQQﬂQﬁnﬁ*%p

pl atelike menber according to the se~enth or eighth.aspect, 10 wherein a
firdf conpon@wicreedfurite f 6econdedil e BBNMEHITETSIAD Be nRAERIL Bt 0
the board at~an end edge portion in the first r;ounti ng area or. an
opposi t e endagehertie wacdndthsunseagnadr it acdd Anei rgeceddporeht-11ke
recognition unit is disposed in the vicir_itY cf the first co:~poner~t 15
feed unithodndrg secdar corpohediy Feedsacond pBE ﬁ@eépﬁ@tﬁﬁea@éﬁponents to
‘be nmounted or_to the board at an end edge portion in the second nounting
area or. ar. oppositihesi desdfecthierd i r $ockountépyanien, arrilecsesondhe
ce~npor_e-~t recognition 20 unit is disposed ir: the vcin' _ty of the second
cenponer : gnfagdrenitt . wAcdor dilreg tfo st emtut asfectthef tfHe sir egeritl~like

15 holding member to allow the first nut to rotate relatively
to the first rail-like holding memker and then rotates the

‘ screw shaft to move only the second rail-like holding
member relatively to the first rail-like holding member, or
the selective lock mechanism releases the engageme;t with

20 the second nut of the second rail-like holding member tb
allow the second nut to rotate relatively to the second
rail-like holding member and then rotates the screw shaft
to move only the first rail-like holding member relativel
to the second rail-like holding member so that a gap

25 distance between the first rail-like holding member and the



invention, there is provided a conponent nounting apparatus equi pped with a
Devi ce for conveying and holding a plate 25 |i ke nenber accordirg to the
ninth aspect, wherein 'the 16 January 2003 13 |rSt C. A.r". D€ Jangart 2003 d
u:'?lt, ~fie LIrS~ CCmpCn2rwWr2COgu? L~O "L urL7.t, the s2COn ~ CC: ~, pGrent
feed un_t, a*d the second conpone:~t recogni tio.”. uni t are d-~.sposed
substantially paint-s~ netrically with réspect to a cen,.er o. the wole 5
conponent nounting word: area coining t~. e firs nounting area and the

seco: ~d nou: ~tir_g area. According to an 11th aspect of the present
invention, t~:ere is provided a cG “ponent nour_tir_g apparatus ea_ui oped
wth a deVéé:,eo.t@r £9onveying and1Bekhdi Neghapiar ) dnd&e;:rﬁa,nbArhiacgorglh@g
to' the' nir_th or tenth aspect, . wherein tze first conponent nounting

position af,the:fisst bearnd convey ngibekdingdevige i nitbe AlLkStoMOUREI ng
area is détermned in consideration to a di stance between. the first

component feed. UpLt )and Lhe,bikshy COERGLr LA6eOM | bLESAALS N be while

tire second cohponent Atunti ng position of e second board

corveyl ng/_hol di ng_deyi ¢e,in t C u ng..ar.ea. det e ned. i

cons' _der &5 f?o AL gr tkRcd bé}\/\?‘ei ﬁ%ggeghgd%&ﬁpon&eé? ?geeémﬁmes% aér}fj t he
second coLnpone. *. ~ recoggbtl Ghounit, 9 Ac orﬂh 410 awle’\th asgegt f t he
prese’ nt iSmAert i 8, Hieer eCrE d‘r‘dﬁ eb2atc =X5oreh T‘r%%nti app Fat Js

equi pped w th a deV|c for %ﬂo %ngL nd ho 1 din @te ge

accor di ng SEEAY bR L of IR rrijr o FERRSEspREts, 1) ee?’é‘f' ‘WEF
conponent fled un|t and the 25 second conponent feed unit are conponent
feed ur |P§rfao-r*e <16 January 2003 14 hQUS Ing tap in CJ CO SN 1O t
Stobe :VIO:'.'"? tcd On ~Ot h 2 bOa~ d, whl.Ch are t.'' e cor;: por e_aS
houjcd a::d hel d 1riAecenRéendt ~t@C@CI°urt§ t@saestStﬂTasE%t BX SERE T
p=2Sen | ~.v~="1t" ‘', there i S prop. & ri~ri a Cn:”p n~-an'~ no;,~_r7," ~i

, g ~r ?V1CZnFeeduiqipedtivetie alde =y ¥4 c@nv‘é?vthﬁeanﬁpmopepﬁﬁyd?ﬂ aBafi ke
menber according to any one of the sever_th to 12th aspects, ~/Vuerein the
firso corapddient apuitstw-bbkét membefr t&caorlise bear dnvorreyi 1aff : t8kdi ng
device in the first nount rg area C.r~d the second conpor.en~ noun~.ing
position @irk® tthe setedd dppect £o" feykhglhaladiowt devd ce ilinear ~geidecond
nounting area are disposed in zigzag so as to be d=agonally opposed to each
ot her, a heapahyipe,covipbaientsf ebddpoddd | howkixclend elmoppoadhes tip behe
mount ed onto the -board are housed on a tray, is disposed at a posi~ion

ot her t:: garkhe khaffitr stirconpordnteamium-i meposidionlar ~ tdie dinr saxnpalnti ng
area, and another tray-type conpo::ent feed unit in which the conponents ~o
be nount edierteibhe bgargdaahe dbused opadltldyke | soddspgsedemibetrhe sedond
conponent nounting posiL:~On in the second nounting area. 20 According to a
l4athsaspegt:igbst hgapragent inenidman, dthershd s goroovirded - iGenpdnreiding
nount i ng apparatus equi pped with a device for conveying a~:d hold" ng a pl
ateli ke ngahekraccording to any one cf the seventh to 13th aspects,
whereir_, when the board is conveyed between the 25 first rail-Ilike holding
menber and the secopgddddidd keco a fifth aspect of the present

invention, there is provided a device for conveying and
holding a plate-like member according to any cne of the
20 first to fourth aspects, wherein the. selective lock
mechanism engages with the first nut of the first rail-like
holding member to rotate the screw shaft and then the first
rail-like holding member and the seccnd rail-like holding
member are integrally moved in parallel so that, first, the

25 first rail-like holding member is positicned at a reference



16 January 2003 15 'r~o' ding nmex..ne= by the co:~Veyirg .re yer eac' . "_
board corva,.~i:.g/nol di~~g devrce rur then conp=ises a sto ﬁf ~~rzic:z
is brought into contact with to board and pcsitions and _~; 6%“@ﬁe2%5hrd
ina_vi cinity of a center of the wzcle 5 CO :LpOneilt I'IOI ntl.lg wor '
a'_"2a CCrbl.ni r_g the first nOUnting area and the second r~ou::ting area.
F ccording to a |5tr: aspect of the presehf ~. t- ; inv-. on, these IS
provi ded a cc:nponer.~. nounting apparatus eaui pped with a devi ce for
conveyi ng/ holding a plate-like 10 nenber acco=ding to . any ~on~ ~of the
sevent:~~ to 14t~ aspects, wherein, when the first board conveyi ng/ hol di ng
devi ce and il sienonehd oz en cohwegieng/dtal vl Ngpdeviae an ésposkt cased adje
acent to eac:~ other inons 1 i r_e, the board can be conveyed fromt~"_e
first boardreenrdeyg/ heldengevi £6rdS tavwer ds:t hensecondsboardil-1ike
conveyi ng/ hol'ding device. F~ccording to a 16th aspect of the present ,1

i nvention, nb1@rgy inferOVi dedad ieemonenti ApenhiiRg tappAs B4 s equbppedI i th
a device for conveyrng and holding a platelike nmenber accordi=~g to any

or.e of th%osec\@gﬂrfso: 1450120 ; aepect:siiddrbes. soppyi %&A@ad@g £RE

carrying the boar nto each board conveying/ hol di ng devrce an ar:

unloager fgr %%rr HBFQ t?g bga;d 0311@r091 er{Fggﬁgd xgpveyrpglh@gdhr

d~vl Ce, who=éin t e first board” conveyi ng/ hol device and thé second
board 25 conve i_.ng/ hol di_ng, de |ce o penden p - J ry
2003 1G Caf T§/* §ots -‘% o o8 g"slpﬂsro&e Ehé 15%15%? 4= glﬁlclf%

' QLit,.th. rd to aAIoadar reSpeCt \ y 2¢co;.ding. to a
I7tr aspeE?HS% ‘E: Am% eseh?i?ﬁ% trbﬂ Fh%re ﬁ%ﬁ &VF%ed’h(e S ?cn
conveyi ng and, 5 hal Iate-

Conveying a0d.2,hold g 2 plal e e JETbEL ierelihsdben o . seew
direction. of a first rarI-Ilke hol d~.. %g ne, |be and a second rail-1 ? ke
hol ding :%@Rbdte TR eSS TdT5mat 85 1% e Mfe: if Qrpgcn‘{"/?“PP* - HholdT _a
devrce equrpped with the 10 first rail-like holding nenber and t he second
rai 1LQi ke poFenAgrfelnbeke WRIlEH Caf¥H ¢y iFand out and rlold a |
pl ate-1i ke ne: . nber, rotatron of a nut which is screwthreaded to the bal
screw shaft and attabhea. t G-RRachSSLCLAY S | $3FX r BEFNRIKSThob Y #ge freBER and
the second rail-like I5 holding ne::~ber is requlated so that the first
rill-like ot difdgsrener ®fd the sEeostdredil-liidee holding memhry ané
integrally noved in parallel to convey the plate-like nenber, and
regul ati ortlodn =graeites ofe hechew ofhafEtheo oiw20theai IL15ke hakdrhgke
r'e~nber of the first rail-Ilike holding nea-~ber and the second rail-Ilike
hol d_ng nembering mehkasedrsb tHetsehendutais -fokat dub tdiges eemot hathe
ball screw shaft upon rotation. of the ba' _1 screw shaft, novenent cf the
one 1iGai | - |irkes dvod Ui ng merdsr iins pegelldedd andile. "hee otamiEru 25 aighpl | ke
hol d_ng menber of the first rail-lice holding

maintained.

: According to a sixth aspect of the present
inventicn, there 1s provided &a device for conveying and
holding a plate-like member according to any one cf the

20 first to fifth aspects,.further comprising a stopper which
is brought into contact with the plate-liike member to
position and hold the plate~like member at the prescribed
pesition when the plate-like member is conveyed between the

first rail-like holding member and the second rail-like

25 holding member by the conveying member.



16 January 2003 17 nenber and the second rail-iil:e holding nenber, of
which rotation of the r _ut is regu' _ated, is noved during rotation o the

ball screw s::aft so that only the ot:~er rail-Iike hol di ng16ehearyi2008oved
in parallel with respect to the one 5 rail-like holding nenber to adjust a
gap between the first rail-Ilike holding nmenber and the second rail-Ilike

hol di ng nenber. Accordir:g to an |ath aspeet of the present invention,
there is provided a nethod for nmounting 10 conponents, conprising: carrying
in a~ board froma |oader to a first conveying/holdir:g device by the
| oader and the first conveying/ hol ding device; noving the first boa=d
conve~. ~i ng/ hol di ng deyl 2. holding the carried-in board tg _a side of. one
conponent feed unit;qgfﬁ%gﬁgrﬁg Egnﬁ%néﬁsggfﬁgt%%ﬂ%%épcg%boﬁéf% %é%&%%ﬁt
onto the baard hel d byf%geafgrstquarq conxngn /npldinﬁﬁdevch- 20,
carrying t HEWSHPTr oM the fPr BECB6ErE o é‘éhﬁ?ﬁﬂ%? Q- HeY' SERBAFG RS
second board conveying/hol di ng device by the first Qonxgxing/holdinghdevice
and the sefGYd diebivéyiTigi Hot dFRg GG I HOVRRG e Yeordi Bodrd™
conveyi ng/ hol ding device 25 holding the carried-in board to a side of the
other  16li&fudsroain3 1TReE6APorém Fedt® Thi £ FARGEL: tiShg dohePRES i : ~
t'r_e other conp orient feed unit or_to the board held by the second board
conve$i ng/ hblidhnFarmarzentandrs &&r BF M wheeBeakdof PEmtee d¥dorrs bbard
conveyi ng/ hol di ng device to an unl cader by the second board
conveyi ng/ bolndieyg nde\drod haddinhg anlcdader—1ykAcoendeng acsogditly aspeanyof
the present invention, t'.:ere is provided a nethod for nountir_g 10
conponent soaecoofi nghto fhest8t hoaspieth whepethst hareonpesd@ntaso-eLaedidg in
the first board cor_veyir~g/ hol di ng device and the conponent nounting in
t he secondcbaaeg:iegrineyfidigidholddivigsdevifoe acensemihiganends|yo peétfor nede
According to a 20th aspect of the present 15 invention, here is provided a
met hod f orppgaEat iiAg CoNPesEpbSeacCabdinng i ddres A8t bs Gspectpunhidng rchavhi | e
t he board conveyance fromtre | oader to the first board conveyi ng/ hol di ng
devige, theohgaheneanayaCentr eddr f4 r sbmboaks -cameyt 119 hebdkna deyi ce
to the second board 20 conveying/holdir_g device, and the board conveyance
from the segondhoar dosgpwewicng/ hehdt nggdeviLim o dde unhoadesi @K e the
performed on a board conveyance path in one line, and the one conponent
feed unit @&QpéH@nEEheéréoﬁBgﬂQ@H,feﬁéj dRkdi gale oppesed tp-Lachoohhend n a
direction perpendicular to : :

area and a second mounting area along the bcard conveying

difection, one of the devices for conveying and holding a
lS plate-like menber  1is used as a first board
conveying/holding device in the first mounting area and the
other device for conveying/holding a plate-like member 1is
used és a second board conveying and holding device in the
second mounting area, and each Dboard conveying/holding

20 device is independently driven in each mounting area.
According to an eighth aspect of the present
invention, there is provided a component mounting apparatus
equipped with a device for conveying and holding a plate-
like member according to the seventh aspect, wherein a

25 first component mounting position of the first board



25 an extending direction of the board conveyance path, the 16 January
2003 19 ccnper:ents are nour_ted cn a half area of the beard cr_ a side of
the one conponent feed unit in tie first beard conveyi ng/ holi fangatye2l03e
and t”: e conmponents are nounted on a half area of the board on a side of
t he ot her conponent 5 feed unit in the second board conveyi ng/ hol di ng
devi ce. According to a 21st aspect of thezpresent invention, there is
provi ded a nethod for nounting conponents according to the 18th aspect,
W ~:erein the board conveyance fromthe |oader to the first board 10
corweyi ng/ hol di ng device, the board conveyance fromthe first board
conveyi ng/haed di [ =9, deviies ot udihes secer g, boa ds eomparingldol deagdevice,
n

and the board ctonveyance fromthe second board conveyi ng/ hol di ng device to

the unl oader_ are sinultaneously.perforr; ed. ;15 Aceording 40 4, 2nggspect
or the pré?%ﬁfnanéﬁ%f%ﬁT‘fhéf%hﬁé‘%?ov1%%H a work device for a plate-like
menmber, conprising: a first plate-li nepper. conveyi.nglholdi ng, devi

4~hi ch carf 'H‘r?%/l’?‘?/‘?mddoﬁg a Pl AT e- Ilil(?‘ke“r're_r?b‘e“%r}ﬁe %Bgﬁbpf' tegﬂgke a(}'rrilgenber
conveying position. and . hold the carriedin plate-Li nber ; . a,_secqond

pl at e- | i ~E¥ERI2 ceRvEVFTFhot Ui 7§ dﬁbﬂ%% @thﬂnégﬁibgag{%ﬁ nFSt%%?ﬁé
first plate-1like nenber conveying/holdirg device at the plate-like nme_~er
conveéyi ng dBg¥osition, carry in the plate-like nmenber by the first 16

January 2003 ~C plate-' ike nme:zber convey=ng/ho 1 di ng dev i ce via t":e
firs plate-1i'.:e noubeer@dideyiP: geholFdittd dAARSET hoPd t heSpl BFEFFRE

~"Le:N. ~"JE~ Carried in by the first plate-1=ke ne_nber convey ng/ hol di ng
devi ce, arthweartricrouttitéeshébdepPateed ke SNROASETS FOYHe TI| aPRFRKES
r~. enber conveying posi tion; a first noving device for nmoving the first
plate | i kequemerd conveyiangl#iol ¢k n§ode AW IH e B RechPdfiEdossi Ry ERE
plate-li ke nme_;~.ber conveying direction between the plate-1 ike ne:r.~er
cor: veyi ng ipesi hieobeandaachbrdsngwotk lOh@osiaviastrat owhi eighihpreseefbed
work is, perforned for the plate-like nme~Wer held by the first plate-1like
menber cokmeding/ rol df tgs devicepoardta feednd umovi nf aevi teed ong noviiag t he -
S2COnd pl ate-;i ke nmenber conveyi ng/ hol ding device in a direction 15
crossing theraiad i ke meabenweameybagodi tlest bor it meerery ehel ptdge- | i ke
menber conveying position and a second work position at w.~ic:~ a
prescri bedwarilod Sipether mad Sforns et phat erkakemesbeophekdthy site setond
pl ate-1iré menber conveyi ng/rol ding device, _ :

the second mounting area, and a first component recognition

unit is disposed in the vicinity cof the first component

15 feed unit, and
a second component feed unit for feeding the
/ components to be mounted onto the board at an end edge
portion in the second mounting area on an opposite side of
the first mounting area, and a second ccmporent recognition
20 unit is disposed ir the vicinity of the second component

feed unit.

Bccording to a tenth 'aspect of the present
invention, there is provided a component mounting apparatus
equipped with a device for conveying and holding a plate-

25 like member according to the ninth aspect, wherein the



20 wherein the plate-like menber is carried in a*~d he' _d by the first

pl ate-1i ke nmenber ccnveyi ng/ hol di ng device positioned at the plate-Iike
menber co:”_veying/ holdi:~g posi tion by the first plate-IiKé Jaaodgr2003
conveyi ng/ hol di ng device, the first pla~e-like nenber 25 conveyi ng/ hol di ng
device is noved to the first work 16 January 2003 21 position by the
=first noving crevice, and the prescribedaork is perfornmed for the

p-ate-1ike nmenber held by the first plate-li~:e me~er cenvey_::g/hol ding
device, the pla~e-like nenber held by the first plates |ike nmenber
corve~ring/holding device is carried i r. fromthe fi =st plate-li~:e

menber conye s gl.hol di deyLge Rosi ti.gn, ed; at.thg., el ke Jmnber o,
conveying/hb¥§%n%“&%%ﬁ%%§1f%é?hé"§ééoﬁgq%léfé%TiEe”%%%%ef e dBPe on
cor _veyi ng/ ho| di na_devi ce positione t. a posi =i on .adj acent 19 t LSt
pl ate-1i ke“1b rrengfé'r cﬁ?&@ﬁcﬁgfﬁépggﬁgi“dev‘i'ceed b&%’r&e f‘T'ngt ‘Pl at gs-eef%i%a
r:~enber conveying/hol . ding device and _the second_pl - menher
conveying/%ﬁ$ﬂ¥?fgtdeﬁ%ﬁ? hrd- het d b?‘Fhe%ﬂﬁxw%‘b?%gégliﬁg%ﬁé Jert @ity
conveying/r:ol ding device, the second plate-like nenber conveyjr.g/holding
devi ce i s TRVRE-EERRE T153dedont® Wor K 556 orf by £17é -$dcohu ﬁ'h\?i r%_‘goole
device, and the prescribed work is performed to the plate-like :, enber held
by tHe secaTPPRaRE- Fod Teihel CE5nvdAThgF REPUPREIdévicel Lafd Fiventing
pl ate-li ke nme:nbe~ held by the second pl ate20 |ice nmenber conveyi ng/ hol di ng
devi ce i s axeziaudothef semorite MLAEERA*DIAER31 i ke r: enber cor: veying/ hol di ng
device at the plate-like nenber conveying/hol ding position by the second
pl ate-1i ke menber cohuepicnghigol diong adevillesh P:azordingofo BN23r@rasped of
the present 25 it:vention, there is prov' _ded a werk device for a
pl at e- | i keinvd:et Januatze2603 s2@rostisEd & GO onetd nhenkend aspagactus
wherein a ~or~: area of the w-~rk device is divided ir~t~ two, a first work
area and a@eoonsd witth ar edevassuifiong ¢drevglate- bike halddmgera cphagging
direction at the plate-like nenber conveying 5 position as a border, and
duriing a worke fsrdde pkaoteihg to: &menterch the fensh asweny, deveceimpves
the first plate-like nmenber ccnve_,rinc/holding de-rice to the first work
posi tion ighd heifkeStcomsdnanearriountiirah bbeipteacrdtbetdhaorfirsts peatadr ned
10 for the plate-like menber held b~ the first plate-like nenber
cor veyi r ~g/gxal fi g/ wieviscag Wekl ecéhei secondd mivist grdevitdegnogesat hes
“second pl ate-1ike menber cor_veyi ng/ hol ding device to the second work
]posi {ihon :aétéer@nﬁ%ﬂmgnweeks@aeaait@owt%h 4 he 080 ithedsaed kehs peréer ned
or e plate

component feed unit and the first component recognition
15 unit, while the second component mounting position of the
second board <conveying/holding davice in the second

’ mounting area is determined in consideration to a distance
between the second component feed unit and the second
component recognition unit.

20 According to a 12th aspect of the Dpresent
invention, there is provided a ccmponent mounting apparatus
equipped with a device for conveying and holding a plate-
1ike member according to any one of the ninth to 1llth
aspects, wherein the £irst component feed unit and the

25 second component feed unit are component feed units for



15 I'i ke menber held by the second pl ate-li ke nmenber conveyi ng/ hol di ng
device. According to a 24th aspect of the present invention, there is
provi ded a work device for a plate-like nenber according to a3
23rd aspect, wherein the 20 plate-like nenber is a board onto which
conponents are to be nounted, the work device for performng t~_e work for
the plate-like nenber is a conponent nouating apparatus for nounting the
conpcner _ts onto the board and the first and second plate-I|ike nenber
conveyi ng/: ~ol ding devices are 25 first ar_d second board conveyi ng/ hol di ng
devi ce; and 16 January 2003 23 a COmpOnerit mJunting work area in the
COmpCnenty, Noun, Li g APRAT abhb®nant it Cpd hBencedt ~éhes' xS abearaynt ed,
15 divided into’a firrst” nounfing area arid a second nounting area along a

board conyeying, di regti on,-bhe frisr $i20ar &5 conveyingsr:obding device can
be anedQﬁf%ff??%t“%bn%gﬁg%?%ﬁbjn?ing position as the first :pork position

| Lhe Tirst mountingakgachy the U1 ompmyi goderi oo WL |becgesscond

board conveyir g/ hof 0€vi ce can be nbved to a second conpohent nounting

position as t' ' ".e_second, work position ir__. . second Junti kg a=ea
by ~he secoreHIfovi ng GV ce® grfch 't‘hf‘{e‘%o??po#leéf;’gc 8’%{% ?lﬁdglp'??é'gdg%{ F’?g
mount ed onto a board held by each_board cor .veyinglhgl ding devi Ln_each
nouﬁting%%ukﬁﬁeQm%bFﬂiﬁg%%gtf%559x_9%ﬂﬁﬁﬁi%%’?‘% %ngéﬁg 15 g%%%tion
there is provided a work deyjce for a plate-like genbervacherng1fg‘the
24th aspddie wheRBRA ®IFFEIITOMSOnetY f 8&8F un t '8, FRET g The <"
conponents to be nmounted onto the board is disposed at an end edge portion
in the fiaspeattu=stiageaned et , LS BpFOSNE UVt hRS 28 OSedaiit! Mdint i ng
area, a first co:~.ponent recognition unit is disposed in-auvicipjtg;of t he
f rst COmeneﬁursgedhmﬁqdE“qpnveylng/nolalng device in the fir

[
mounting area and the sscond component mounting position of

10 the second board conveying/holding devibe in- the second
mounting area are disposed in zigzag so as to be diagonally
opposed to each other, a tray-type component feed unit in
which the components to be mounted bnto the board are
housed on a tray, 1s disposed at a position other than the

15 first component mounting positidn in the first mounting
area, and another tray-type component feed unit in which
the components o be mounted onto the board are housed ox a
tray, is disposed at the second component mounting position
in the second mounting area.

20 According to a 1l4th aspect of the present
invention, there is provided a compornent mounting apparatus
equipped with a device for conveying and holding a plate-
l1ike member according to any one of the seventh to 13th
aspects, wherein, when the board is conveyed between the

25 first rail-like holding member and the seccnd rail-like



on a side of the first work posit=on, and the work device further conprises
a c~~orlL;ing head which can nove in the first nounting area, holds the
conmponents fromthe first 25 conponent feed unit, and nount <5tle8ugdmis8ent s
onto the 16 January 2003 7 ,1 board held by the first beard co
nveyi ng/i ~ol di ng device positio::ed at the first conponent nounting
position after the conponents are recognized by the first conponent recogn
Lion uni t, ar:d S a second conmponent feed unit for feeding the conponents
to be nounted onto the beard is disposed at an end edge portion in the
seco.”.d nmounti r~g area on an cpposi to side of the first nounting area, a
second compgnRant, o ecRophtionyni trps dicspeeed Hgn andtheeRl ty eefcrt hecsgeand
10 conpcng??f Pegg uni t a__Afg on a side'Cf' Eﬂe second work position, and
the work dexhge, fUclhen SOIPrisesca wrldng Neatuhieh sandmed nihe
second nounting-“aré€a, hol'ds’the conponents fromthe second co“ponert feed
a-nit, and, moynts the ¢oz=:. ~poner_is gntq the b dghel.d: by the.second, board
15 conveyi hg/ Wity dégfge(%ggT?éTiHéd%atbfﬁeggéégn éonpgﬁeﬁf ﬁougg?ng
position aft r.t copgponeras_are [e ni.zed by _th on o] ner

h ?Fl“_t hﬁ‘ﬁccggﬁ‘ﬁg 5 £ 28 %9%1.-1 op 2 ceelgm?& %fC.FIRQ GMcle

recogniti onu th aspéct” o~"thé présent inveéention,

there_is provided a work nethod for a plate-l-lke 20.:r,ember, conprising:
whil € a fi?%@pﬁPEPEJWQ&FH%%%ePOCGanfgﬁgFﬁgParrga 38V?C§*mﬁﬁcﬁégﬁg%? ry
ir. Gnd out and hold a plate-like nenber, and a second plate-liK e
‘1. er~ber @6RFeFNAgLR6! GO FeRTE WHEF LS carry in and out and hold a
plate-like 25 menber, are positioned adjacer:t to each otheyr at a plate
16 January 2003 L. ~RAEcR&E S ; ce&? c%nvgﬁﬁﬁg FS92qG er®t chAfyi PLGSERE
plate-1 i ke nmenber into the f-rst date-Ilike nR:aber con~eyig/ holdi ng
devi ce by ifresftisn, ptacsd ilce orsiieted ohveS R ol dRAgREend| 8BPaEAMY ng
_n and holdind the carried-in plate-like 5 ne;aber by the second .
tilate-|ikeynbnbed wormreyk ngeldlcgi nipHegPeEeyiady he liging 3| BE3TRI ke Xfenber
corweyi.”. g/ holding device by the first plate-li~: e nmenber
conveyi ng/derhise nga devrdéngarad @anr wngg ah whe-dseittrihgta shbseagearts,
pl ate-1ike nenber by the first plate-like nenber conveying/hol ding 10
devi ce by #Heréisstwhkat ecHd kii netrbeo acdnveyivey/img/daig dayidevieeveng t he
first plate-like nenber

tha second board conveying/holding device are positioned

adjacent to each other in one lirne, the Dboard can be

irst board conveying/holding device

th .

cdnveyed from the

lS rowards the second board conveying/holding device.
According to a 16th aspect o¢f the present
invention, there is provided a component mounting apparatus
equipped with a device for conveying and holding a plate-
like member according to any one of the seventh to l4th
20 aspects, further comprising a loader for carrying the board

into each board conveying/holding device and an unloader

for carryin the board out from each board
conveying/holding device, wherein the first board
conveving/holding device and the second board

25 conveying/holding device can independently perform



con.reyyrg/ hol ding device fromthe plate-like nenoer cor:veying position to
a first work position in a direction 15 crossing a plate-1ike nenber
conveying direction, and noving t~.e second pl ate-1ike nmenbdgé January 2003
conveyi ng/ hol d~r~g device fromthe plate-like nmenber conveying position to
a second work position in a direction crossing the plate-Ilike nmenber
conveying direction; 20 perform ng a prés$cribed work for the pate-Ilike
menber held by the first plate-like mer~, ber conveyi ng/ hol di ng devi ce at
the first work position, and perform ng a prescribed work for the

pl ate-1ike ne:n_ber held by the second plate-li~:e nenber conveyi ng/ hol di ng
devi ce at. 25 -§he;Second WK peskhi Otor 1BeJabudler 2003 2aryorM mgdie
first plate-lITke :r,e:~. ber conveying/holding device fromt:~e first work
position. g 0l e plates ke Aeabel CGids ey f7eh, posi tion in a direction
crossir_if%c?%%@gb?%té#éi?:geggﬁber.céﬁvgiing d{rection,SmhiIe novi ng t he
second pIate-l'_~:%Mg$gb85ngon¥§yiQg/hgbghngggggg% from thg.segendzgorL
nesitionto the plat'é-TTkénerber conveying position in a direction, crossing
to theSplate-1jke menber conyeyi;”g. directigny.andwaile fiIsiq 3

el ate-| i é?‘e’%ﬁ%boer’log%mreeyi %/ -‘?%?‘grr%%ade“vi %Sr?g t‘:%‘secf:%g—?'dp?s"%t aP% e
menher conveyj.ng/ hol di devi ceare positione j.acent Lo gaghotiher _at the p’
at reTJ-gl i ké"oér‘:i.lé‘:%bér FE:JS ?\:/%;gli‘f'gaponéafr@f%‘n’, g’a%re%;a/eﬁﬁdou{‘}&teft?e %I %Fcei-ﬁ i Ee'%gnber
hel d by thesecond plate-like nber, cor veyi ngl hol di ngdevice §f_no

. t hesecofd3fitat et I7%EX nﬁﬁbég%ﬁﬁﬁﬁéﬁ?n%/q*%SFg?HBdgﬁ%éf%ﬂ}%qi%éeg%na

pl ate-1ikemenber conveying/::ol di ngdevice whilecarrying out, theplate-Ilike
nenber heéPaisy T ¥3 ] s bFﬁFééPPIQﬁaﬁmﬁ$ﬁ?toﬁ§é§rﬁjéﬁQ%Q§]' %e@F%@?rom
_.ie firstplate-like ne:~, berconveying/ hol ding deviceto tre

secondpl ate- 13 keegenBerZ2ddorVidia ng? hBEAENGdORcetR 88 iy & pPLREeTi ke
menber conveyi ng/ hol di ng devi ceand t:~? secondplate-lire , B

menber cohudp ngehokdi ngodein e IETOrH MY W7’ aTakpeetofWikR the
presentinvention, there is provided a ~,rork nethod for a , ,

pl afe- | i Ke25menbetlatibed hgldbnghe®masbadd Wher eF ACOWAerr & Wotkke 16
January 2003 27 ar2a O th2 'vJOr:: d2viCa 1S dlvided I: tO two, a flrsL
wor k crencaddna Se€fbad, Wvhiaheaxass'carrwr ig tande Pit=@nty koid a

i~ ~?i!.be" " conveyi ng direction a~ the p 1 ate-like me~. ber convey-ng
posi tiorplasealiGedeneabeat t heqiatiend i kef menbarus c8Mv@yi nigf hat@iawg
devices are noved to the wore: ‘positions; the first plate-li'.~e nmem'oer

cor: veyi pgkbakdid ng dericedlsl npyvedwt aHaf: famst awtrkchEssi to ogaich tde first
v~ork area, in which the prescribed work is perforned for the plate-Ilike
menber hehd BY rk'c. Yo 1HIriSte Hal®itd ~merBeenbed tBecsaweyicnglaidldiiig
~device, whi_a the Second plate-like ne_nber conveyi na/ ho~l ding device is
moyed t onheisecanskwerk iositiyalaited heosatmt dther ki areh, Hdai wliiste t e
prescribed work is perforned for the plats-1ike nmenber held by the sscond
pl at e- 1 i kg1 ARRBEMEOMEYARd Ot el dieagndeviid - ik Actolding  tembe28taireaspect
ofy the present i nvention, there is p=ovided a ~~~ork nethod for a

pl ate-| i#ﬁt@%%@@yacﬁ@&*éidng ir0 bhea2Bidl oro27thbnasgecthan ereita-luhen the
plate-lit:e menber is a board onto whicr. conponents are to be nounted, the
wor k devicenkor pgiformng the word: for 20 the plate-Iike nenber is a
conmponent nounfing apparatus for nmount-ng the ccnponents onto the board,
the first and secopd phate-dd ice wBRRenLcoveying/ Aokdidy devheesoaee first
and second board conveyir: g/ hol di ng devices, and a conmponent nounting work

arga in {he, compan tignor aRRAr ahHs, £ s hirgh Iconpanenbs dah
T ed TeEHFETREN L EOHY, ¢ January 2003 2771 8

member and the second rail-like holding member is released
so that the nut is rotated together with the ball screw
shaft upon rotation of the ball screw shaft, movement cf
the one rail-like holding member is regulated and the other

25 rail-like holding member of the <first railli-like holding



a first nounting area and a second ne unting area along a board conveyi.”. a
directi or.; the first board co::ve~:_ng/hol ding device caT$ge nnviﬂ%go a
first conponent mountng position as the first 5 word; posi FYery i rst
nounti::g area, while the second board conveyi ng/ hol di ng devi ce can be
noved to a second conponent nounting position as tie second work position
in,, the second ~~cunting area by the second novi ng device, and conponents
are independer:tly nounted onto a board held by 10 each board conveyi
r:g/holdir_g dev=ce i r. ,each nounting area. According to a 29th aspect of
t he preseRemPgv¥ernidnthehedecordprevilded ke wopkdapuhowkerirr a plfatwhidike
menber according to t~e 28th aspect, wherein, in the first nounting area,

t he ccnponetatgoar ethetlte byutn wer Kiegg leead!, 158 § roovadf dust ngomuarento:f eed
uni ~ installed at an end edge portion or, an opposite side of t=a second
nmount i ng afedhien bkl f iskcatewnosing £ ngsar ezhakir bngyt e gpr esies i bed Merk iand,
after the conponents held by the working head are recogni zed by a first
conponentheBE08Hi hk@BeNiils GicaReBeth 2h & BeVi 0L Bht Ye8bathe thi kSle GRYe ;
po_nent feed unit and or_ a side of the first work position, ~he

conp®r _e~r4s1hek debyoli e nepmkd g head aeﬁugﬁurat eth ot o hden f Lhst Moand
conveyi ng/ hol di ng devi ce positioned at the first conponent nounting

posi tion,r2b1 whi ke hdependenthyetr amd hen abgweseamonent) ;  d6xlapyary 2003
27/ 2 ho=di ng, conponen t recogr_i tion, -r:d cemonent nmounting, is the
second nopyMhhg area, t-~ze conpcne nts are r:eld by a working head froma
second conponent feed ur:it ins=alied at an er_d edge portion cn an
opposite side of th . d 5 unti ng @anea i Seco upt.ir ar ea,
arid, aftev the cod%%%gﬁgg“%el5ggyg%he“ﬁg$kiﬁgﬁﬁ%gg é?% Pg%%gngggaeg§
second cann ecogni tion unit_di dip Gyigin ty. of the second
conponergggggﬁgéﬂﬁit gﬁgE%n a‘%idgggggﬁﬁg ségonﬁggng pggF?ioﬁ?u?ﬁéng

co nents he'd by t"e wor:.ir.g head a=a 10 nounted onto the second board
coggg~~499#hﬁ9%ﬁ%%’d%9?85136§9fi0ned at the second conponen= nounti ng
positicr:. ‘According.to a 30th aspect_0' the present invention, there is
provi ded a wo=k net%%ﬁryb?gajﬁ}aﬁe- ?iﬁdnﬂﬂﬁgy ﬁccg?ﬂgﬂﬁ ﬂﬁ’tﬁ_e%?ésth
aspec,t, wherein t;:e pl_ate-li~.e 15 nmenber i.s held across both the ~' _rst
and secoﬁ?ﬂﬂ%ﬁ%934$%}§%ﬂ%erdﬁgﬁgﬁyiaﬁthP&in&QﬁgﬂQinn%u_RP%_;%4¥$Fs ar: d
second i plate-]like nenper conyeyir.g/r:olding devices are synchronously
moved in4&%¥ﬂ¥¥ﬂg-QP%§%%%r§%Yi%¥b: the first Munting area and the second
nmoanting area to r~.ount the 20_conponents. According to a 31st aspect of
the present invent BORLYhéRE i SthtoviPdédh FehoYlreshadaingi deyice
congpnenas according to the 18th aspect, wherein, while the board
comveyanc® UdidH t RBE| GRIST1eG thePoPESt BRald 9548 0fey?PRg/ IFEMAGREeVI Ce,

t he board conveya: ?ce fromthe
feed unit;

mounting components in the cne component feed
unit onto the board heid by the first board
conveying/holding device;

20 | carrying the board from the first Dboard
conveying/holding device to a second board
conveying/holding device by the first conveying/holding
device and the second board conveying/holding device:;

moving the second board conveying/holding device

25 holding the <carried-in board to a side of the other



16 January 2003 27/3 first board conveyir:g/roldi::g de~rice to the second
beard conveying/holdir_g device, and the board conveyar:ce from thg second
board convey_r_ g/ holding device to the un' _oader are perf(')?@ré%f“@ﬁya Hbar d
conveyance path in one line, the one 5 conponent feed unit and the other
conponer:t feed unit are opposed to eachSther ir: a direction
perpendi cul ar to an extending direction of the board conveyance path and
each. conpor:er:t recognition. unit ~. s disposed in a vicinity of each
cor:ponen t feed unit on a si d~ of the beard cor_v~yance 10 path, the
conponer acapporptit figedf uhhe first board conveying/holdir:g device is
performed by hol ding the conponents fromthe one conponer:t feed unit,
recogni zi ng them byrmbhetdempotompoteresodmi tilosm wiitedi spasedenht tfhed
vicinity of the or_e conponent feed uni~ on the side of the 15 board
conveyancenpats:orapal then npuArdi nghthem opya hahle ar eacend hepsizge of

t he one co~: ~ponent feed unit of the board r:eld by the first board
conveyi ngébei 8, DEgARYE 6€nyn diehe dd;r sdndoard conveyi ng/ hol di ng device, and
conponent nounting of the second board conveyi ng/ hol di ng device is 20
performed by hol di ng;1he; ganponest s yg0m t her-ghhert gampangynd eedoypit
recogni zi ng them by the” conmponent recognition, unit disposed in the

vicinity @etn&@ﬁﬂwﬁélaogﬁoas@&cfeeec% W ton ddher shderof %Qteﬁpa%ga

d
cor_veyance pa and th nounting themcn a half area o e bearﬁ on 25

t he sideig%gé%f%gépgglggﬂgoagggc%e%qdp@%%;ghfggagygud hel d 16 January

2003 27/ e’'secon eard conveying/ho ~.1r_g device i n t.ze secer~d

board conveyi ng/ hol gi ng,_deyi ce, bri_ef ript. O Draw ngs_5_These and
ot her as~ec~s and f%%?u?§§ng tRe 6%eseﬁ§§in§%ﬁ??gn ﬁ?1l-‘é%on%*%?€é from
the foll ow n escriptign taken in _conpunction wth the preferred, .

e_~: bodi r#%‘f%?h%?’eof “wFth r(-:n‘fsereﬁséetllg%?he aacc%ﬁbgﬂgi nd?%cfr aﬁqu?%]grég in
whng 16 January 200§~Giﬁa F ig. i .1S a.general SC:el? :a~.. C b
persSpeCLiSSPRORFE Y *<Tw ng™d ¢ Rpofd®r . £ ¥ hour SR app it s 725 r. g a
b'Oir’g E?Pc\[/oerrigr,ialn~$rgt:{, ~Jmfc)>:u(.31lrtr}.%gde\:lllncetggcoé J(.j rg ‘9 tboo a?lpd e~crobn9vgé§;i~ﬁgeﬂ’tlo loc[i'rll_gh €

device and the component mounting in the second board

conveying/holding device are simultaneously performed.
According to a 20th aspect of the present
15 invention, there is provided a method for mounting
components according to the 18th aspect, wherein, while the
board conveyance from the loader to the first board
conveying/holding device, the board conveyance from the
first board conveyving/holding device to the second board
20 conveyihg/holding device, and the board conveyance from the
second board conveying/holding device to the unloader are
performed on a board conveyance path in one line, and the
one component feed unit and the other component feed unit
are opposed to each other in a direction perpendicular to

25 an extending direction of the board conveyance path, the



ro_ . b,.. . ._ _ .r?1; 5Fig. 2is a general schematic |ayout plan of the
conponent r~ount' _r.g apparatus of Fig. 1; Fig. 3 is a general detail plan
vi ew showi ng the ccrmonent rAounting apparatus of Fig. 1; B danugry40

detail pl ar: ~riew sho.ai”:g tha board 1C ~ conveying/halding devi ce of

Fig. 1;. , Fig. 5is a detail rig'r.t si¥e v_ew showing t'~e board
cor _veying/ hol ding device of Fig. 1; Fig. 6 is a perspecti~e view show ng
t he board conveying/holdin g device of Fig. I; 15 Fig. 7 is a detai

e: _larged right side view showi ng a selective |ock nmechani sTn of the board
coveyi r .aprmodremys deviecenafnEeg. oh; & pgal8 iasrem defaithef ribobkrdi en show ng
t~: e board conveyi ng/ hol ding device of Fig. 1; 20 Fig. 9 is an expl anatory
vi ew showinte asfopgtat icore otompbveytnof sedoard byitwanmwardrst becard
conveyi ng/ hol di ng devices in the co~npone: Lt nounting apparatus of Fig. 1;
Fig. 10 i®rafeexyatst @ ygVview: sBownRg ORer adhodse2bs Ob reetudiuMta tén t he

origin and nour _ting of support rail 16 January 2003 G ~ units in the
boa- d coaveyam/ Aocadbr GrieJo£es bnla N&ILXLE ¥hdOotRer ‘domponent
ALOL: =":t 1g ap’ yJaratL SG Fig. 1; Fig. 11 is an explanator~r Vi ew

ShO‘B‘ r_c I%ed 'unf A a:.n ‘IE% secondybé@-kd1<‘f01]1’veyrlng7hb7'allili Vel idel> >Yd a .y
. 5 conveying/ hol dinhg deVl Ces i'n t'.".e conponeA.t

mount i ng appar at us A‘gcd:vl@m%' ELQ. 572515 1@an explanat gey Fh@w %}%‘@

operatio.”. or retur i ng e or~g ns of sSupport rail units on e

| oc~: ed H@@gtof t he pgggg cngeéyQ%éﬂggﬂlng d?ﬁé Q§110forlnwk%%t€%. onen;

gnpunt|ng apparatué of an e: ~ p anator~r vie~~r

g e LR T T g TR B

moun’ing SppALALS of g e Fifdtts 80 olatslery v v giou o o

10 conveying/holding device, the board convevance from the
fifst boapd conveyiﬁg/hoidiné device to the second board
conveying/holding device, and the bcard conveyance from the
second board Conveying/holding device to the unloader are
simultaneously perforred.

15 ' According to a 2zZnd aspect of the present
invention, there is provided a work device for a plate-like
member, comprising:

a first plate-like member <conveying/holding
device which can carry in and out a plate-like member at a

20 plate-like member conveying poéition and hold the carried-
in plate-like member;

a second plate-like member conveying/holding
device which can be adjacent to the first plate-like member
conveying/holding device at the plate-like member conveying

25 position, carry in the plate-like member by the first



noved sides of the board conveyi ng/ hol ding devices ir~ the cor~por_er.t
nounti ng apparatus ef Fig. 1 according to the board wdt:~; 20 Fi 15 is
an expl anator,,r view showing a state of the suooort rainﬁﬁ@Qqugb%%
board conveying/::olding devices in the corponent :;.oun.ting apparatus of
Fig. 1 wen a board is beir_g conveyed;20Fig. to is an explanatory view
showi ng a state of 25 the support rail units of the board conveyi ng/ hol di ng

16 January 2003 J ~J devices --in the c~:~ por:en.t :~. oent;:~g apparatus
cf Fig. ' Wicn CCl:'LpO=:e:ltS a=a Geln G TrOunteC'~..; Flg. 17 1.S an
expl a:'_atl@GYe-VzeM Shembaeg adiat e F/hO1S AP CdviIce via . thai riS£FE the
rn~~"~i rnr~,;2'y'in~/:10idlng 5 devices in t:e co:nponer:t ::~our~ting

appar at uspobte-gixk eerig waivefengneel & heyeebvicepl aeerenth<ofp isipport
p_ns or support plates, or change of nozzles; Fig. 18 is ar_ explanatory
View s:-:QWkk. OnmarSta: ec9fri Be SURPOSY rdad Widst opithe board menber
co”veyi ng%ol ding 10° deVIC2S in tre conmponent nounting.apparatus of Fig..1
uhen a mOUBLYBY: ABTEBNLAL e AP GhEl: X1 8y J:i en8Naexpl nakany syiew
showi ng a staté of the support rail units of” the respective board

conveyi ng diing.deyices i-n_t commanent . L. ~eunt i - ratus of Fig. 1
mhengboarégﬁgfg ggrrﬁgdggﬁfghjpgﬁathé conﬁ?xét?%n%ggp%%ééggﬁfA.tir_g
operation; Fig. 20 Ls_an _expl tor i ew i, Ng. A siaie h port
PR Uni TS of i he. r BapoetivaoRatt e S0 et iy HE ZeestnStage
co:rponera.pounting 20 apparat 9. 1 , boar are carri .i.n; Fig.
21 :.s arfl‘ﬁplgﬁﬁgbfy v$§ﬁ¥%ﬁ§§ﬁ2§°§d§P§tew%ﬁnf%% sggpofi rgﬁFegg%PE o~

t he board ' ol dir: g devi in th C t ti t
of Fig. 1°EIeR HOOREI A e ConoriRteFs SO APYaR i i CoRp o0F DACGP. 25

carrying-i:~ o he boards; 16 January 2003 31 Fig. 22 i s a timng char’
o L boo W ARG AG oL TaaRT  GPRVETEos RO Y L Bbaendony Kig st | Woll
il.£$/~':C%ding d2ViCe ';1 the COWO '?eT t1i~O1:":tln .~ aﬂ$"paLat~I.s
O- . g. RYS15B0Rsad tWih Fer 2cRirRS TFLREDoUP T Kcoal 2RFR§BEPEFatiTni T2 a

second board co: ~ve_~irg/ hol di n~ device in theconpo:~e:~t~;ou™ ti r.g -
anpar at usP bt Er gl ke Meroon 152 adsCB%enBi® C FFE Yt : (P53 Vi kv SnamPey _ng
astate c the board co:”:;veyir_g/holdir:g devices in theccnponen tnounting
appar at USCHFY @7 1 ng fipehd eeg efe®héent S38Ce10. ~bei ngwo~. :n_ed as, shorn in
Fig. '_6;Fig. 25 is a schematic ri~.ght side view showi ng astate ofthe
board conveyi ng/ hol @i i @Evd c@d i nhec®ipeentasuntPHgnappbkat e edngig. 1
when the supportrail unitis returr:ed to,the origin as shown in Fig. 13;
15Fi g. 2@ ister sthenmemberi ghmneedinyi kol dhogi Agvasteaten oft hbl taoel ton

con. reyi ng/ hol di ng devi ce in theconponeranounting apparatus of Fig. 1
durling t hemed sirepabce phakeglik® Fepo@y ¢erveyingngicecironofba e support
rail 20unit of each or the board corvey' ng/hol ding devices ir~

t heconponstde nolat e Ny kpparabes aforFiay iy whesi tien sapport saidongniva sk

“returned to the origin. and adjusted accordingto the board wwdth;Fig. 28 is

a bl ock mbsigriam showwing ch canprectctirabe2bried gk | aasimgrtdrmedofibrolthumit to

respective drizle units
plate-like member held by the second plate-like member
conveying/holding device,

20 wherein the plate-like member 1is carried in and

held by the first plate-like member conveying/holding
device positicned at the plate-like member
conveying/holding position by the first plate-like member

conveying/holding device, the first plate-like member

25 conveying/holding device 1s moved to the first work



16 January 2003 32 ar:d s e~ son s -:: toco~r;por.er. t~: o0~ :r. t=r_g agpa

ratus of Fig. ' ;Fi g. 29is a p' an vi ew show ng a co r.er-~ oun
ti~g appar atus”coYdi ng a~to another e:”bodi::~en t or th@?ﬁ?wgggﬁphi
--n~rant i pr; - - --r- 5n ~ig. 30 is a pia~: view showng a s rate of

t'.~. econponent~rounti:~gapparatusof Figl 29 during conponentrnounting; Fig.
3l is a plan view snowing a state of a first board cony eyi:~g/holdir_g
de'JICe .~.. t:e conponent noun~ing 10~ apparatus o~f Fig. 29 when boards
are being replaced;. ~'ig. 32 is a plan view showi ng a state of a second
board comveyihdgbhollsy ngreevitestn ridiel mpnpeneite ,noanti nheappaestcys befd F=g.
29 w. ~e: ~ boards are being replaced; 15 Fig. 33 is a plan view show ng a
conmponentwabdntiingpapgatakds Becorttiengplote—~rekeanuinisrr etrbadi nent the t ~: e
present ir_ventior.; Fig. 3" is a perspective view show ng a nodification.
cf a boarﬂiﬁﬁﬂVﬁYblﬂgl—mQhﬁi R@rdeM eRrive \ 2 leoldonende wboss i Ng appar at us
accord=r:g to the yet another enbodi nent of the present in~.rentior.; Fig.
35 is a plan view otha ceraweati ppal neeRRONeNt 1 HOWV=i BBeaRa At UpladRd Fig.
3G is a general schematic |ayout plan of a 25 conponent nounting apparatus
accog di tngl}_@e YEEmBACt BBk ve 18 gJaRuarh LA03, 3% endodi AE: 8t i Of rhone tREeseNt
i n;rention .

first plate-like member conveying/holding device positioned

at the plate-like member conveying/holding position to the
second plate-like membexr conveving/holding device
positioned at a position adjacent to the first plate-like

10 rember conveying/holding device by the first plate-like

3
o .
&
)]
8]

cénveying/holdiné deQice and the second plate-like
menber conveying/holding device and held by the second
plate-like member conveying/holding device, the second
p;ate—iike member conveying/holding device is moved to the
15 second work position by the sescond moving device, and the
prescribed work i1s performed to the plate-like member held
by the second plate-like membesr conveying/hclding device,
and
the plate-like member held by the second plate-
20 likxe member conveying/holding device is carried out from
the seccnd plate-like member conveying/holding device at
the plate-like member conveyving/holding position by the
second plate-like member conveying/holding device.
According to a 23rd aspect of the present

25 invention, there is provided a work device for a plate-like



Best Mbde for Carrying Cut tha present invention Before the description of
the present invention 5 proceeds, it is to be noted that | ar t re
designated by |ike reference nuneral s t hroughout the accoﬁggﬁvﬁﬁalﬁyghjr~gs
In a conponent noo”ting apparatus equipped with a plate-li'.~a mer, ~. ber
conveyi ng/rol di ng device and a nethod 1@Z t: ~erefor according to a fist
enbodi nent of the present invention, as shown in Fics. 1 to 3, conponents
are nmoon=ed onto a board 2 onto which conponents are nounted (a board
referred to irrespec~ive of i=S p0O5itlori is designated by referenc?
nunmer al Zpebileabeards nat specid i z2me@sitbons, Gipeibidesi ghatedrby of
=eference nunerals 2-0, 2-1, 2-2, 2-3 cr the like) as an exanple of a p
ate-like pREDQR i ALAR WErg:ibhiaqenbed ment is appited-tR sweh ankoard
conveyi ng/ hol di ng device and a nethod for holding the board 2 is explai ned
bel ow. The coupepent founti ngapparalUsnt S;outhisned,{i+s1; pefor g.gxplai ned
in detail. In the above conponent nounting apparatus, In a conponent
nmour . ~i ng LaLea ope;canpanent ,nougt Lng_ rat uUs. .t.wo Loni c
circuit b%§$g§’2£§regéfﬁgbﬁ§ﬁly8§5 nggoggé ?n§§?gzaég§8e%s f%kg%ggg osed
to each other.. 16 January 2003 -, ConpouentS can be r:LOU.n ~eC'.
~C dng:iEEOSJa?lc?'n~i.s 2 -“*%%ﬁ:r~ 7% el TJe bOardS. Ti 2r2rO-e, tl.JO S2tS
Cf WO~~ii.g heddS, drive LnitS thereof ard_conveyi.ng/ holdir g deyices,
recogni ~_on ~nc,-acggﬁan8, ? °h*ar °$i39§h Eifte:ﬁrg%h~mﬁ~ ﬁg’thghﬁeard
c~.."._ . ~..._ C.0O . 0 N et 5 conve, .ring/'ro~ding
. devi ce ~:%%H??:d“?%§n%15??Y%SﬁicmBV?EuiFhBEE¥Hf§tispﬁﬁgﬁafi%ea BSTPEF o:
closer to a conponant_ feed unit in each nounting area to rnou~:t
component &N RGP &P AEBIf G 7dde UL rFRY FLFthHQF§3éﬁﬁVéfFHb/H%'tH?ng
device according to the w d~h o= the board 2 (distance adjustnent 10~
accor di ngf 05§ hEObbard af dth) WiACE. filithtRSe el HoRtt WA “arda REPS@FNED an
operator of tre two_divided conponent :counting work areas is an edge
portG on. e t R&ef rpheteirdé kenhinpBbenat hetdt Y ofther Rbtpti iy a=&alikmich is
further fro:a the operator, is a.”. edge pcrtio~: on t:-!e rear side. 15
Consequem&nken heoryemiingg d ki nan ded 1sigor t €hdde byt rai saroRfni g ine
nover.!ent distance of the wor:;i ng head from conponent feedi ng, conponent
recogni t id8Viee cwpohehter boaanidnglaBearld k2 &@mbiesd daitvs i rhexslsiigtd ve
board conveying/ho' dir_g devices are once positioned in a Central 20
portion. cawladhero t biee bearcdnon wdrk oas ot tor _R2ykhg/ Is€cdinalg Wdeki ceran t he
rig~t hand side ~r_ Fig. 2 is positioned to th a left, whil a t:~e board on
trLe boarich cenveyi ngpehabrascngbddvivee lonis hpelrébtrmsiddef s pbsi tolated to t he
right so that the nmoue ring novenen t distance can be reduced and t:zus the
25 1t5 me darkéde sbobkenedheFEdrt hey norehe wheacbhed t vl doardsk®, nekbelanuary
2003 3~ 2 ..ra pCS=~i Oned i''? ZigZag SO as t0 be d _g,'~railV Opp0s"~ a
. to each aidmreyilndy Holayimgedewhzes can be di sposed in zigzag so as to be
- diago=al | y euposed to each ot:zer. Therefore,, the successivel ~. ~ d=snosad
ru~ber of cassettezccording to a 24th aspect of the present

invention, there is provided a work device for a plate-like
member according to the 22nd or 23rd aspect, wherein the
20 plate-like member is a board cnto which components are to
be mounted, the work device for performing the work for the
plate-like member is a component mounting apparatus for
mounting the compcnents onto the board and the first and
second plate-like member conveying/nholding devices are

25 first and second board conveying/holding device; and



5 feed units does not need to be reduced a:~d ~he t=ay feed u::it and the
recogni tion posit=o"~ can be pcsitioned c'_osely, thereby shortenin&bthe
mounting time. Thus, this mounti”Lg apparatus has various SIvaH2a4e

constituticn of the conmponent nounting 10 . ~ appaxat us according to one
enbodi nent . or the preSar_t inventiond3 explained in detail with
reference to Figs. 1 to 9. Through these figures, |ike conpor_er.t nenbers

are designated by like reference nunerals. Figs. 1 and 2 are a general
schematic perspective 15 view and a plan view, respectively, show ng an

el ectroni c conponerd aoupbhagtapparatissy i Mot he aakevei enhadi retpoietthe i
present invention. A conponent nounting wo=k area 200 ef the nour _ting
appar at ustdun'ding degbd 14 ou$ Woi AreRschather sbrBbBuBhitRY adice otk and s
seccr~d nmounting area 202, in a 20 plate-like nenber conveying direction at
a board eGrMeMd0iposi G 4-§*hahol151tlﬂlfwcﬁ'% agsH. -z §8cAnQORRANANING

conzeyance path as a horde=. In Figs and 2, refererbLce nuneral 1 denotes
a | oader arwhi ch168gdi=SPR8gddON-d e PORY d CargM NG 1 shde of é@eb%% Al
nmou”ai ng work area 200, and 25 carrles an el ectronic cir~=uit boar into
the SCOTPeBGHL h%%'&iiq{ 3 V&l Pat

CO : p~: jlﬁy? (y QQ@ ¢é gagxﬁ area 5{5%3 % ? &%t c%m@?pen i

rSt TG . : - td,l e .52 ONN ng_ar2a.202 are
d15' _ JGse a~ghgtgﬁ%iq?0 L3R Bpe f% %%% ggg% At™ Hll Fg i FF“lS an
Ln'Cher l; p d r.d SAL Y ut i de of
Econponent co% glv%éﬁgeq%éiﬁﬁg e co gﬁ eﬁ? nountigglg% tP% E?SQHQCD and
ca nes t C|rcu at board .2 out _fr npo_ent conveyance
path on ?ﬁe%éo él{r?‘p% pgi/ho SUR¥i r?&"\ﬁocr? -1 e%%oﬁwveﬁl wh? ci? t RESPPHst
nounting area_20i and t he second r~ oun ng area 202 are 10., dj sposed

adj acent " OP88EH" ofﬁgptﬁq?tWQF%ﬁ%ﬁﬁi%ﬁiEn cSREOREN I KRR + P ApHET at us
of &he a ove _enbodi ment, various conpagner Lt nengers are positioned
potf At synhB&r SE&2 \HQHP;t%$e€FeFoD¥'cghir%ﬁcﬁ% nfCYE2 9o Hee Lonpodent
nounting mork area 200 (' See.Fig.. 10)- as described 15 bel ow. That .s,
ref er enck” ﬁuﬁ@WEPn§nd§mﬁﬁﬁs%???R%ﬁd%ﬁﬁdd BEeHVEPHNGFRS; & Ry aieVi kel @gui pped
with a pair of support rail units 21, 22 when support rail uniis are
ref erredY o §3Ge B@F}t v eCoRvENAR e/ POLAENEn<tE Vet efdnceaoh mmeraing 21, 22
a=a used while reference nu:-nerals 21-1, 21 2, 22-1 and 22-~ are used for
support #&f#-units at specific positions) for conveying and hol ding the
el ectronic circuit_board 2 carried in fromthe loader 1 at th a board
conveyi ng pos~.ti ohccaeférgnc&onuier AdSth dendpest 2508 whhler ~gpresht t o
wi:ich a plurality of, for exanpl e, ten
15 invention, there is provided a work device for a plate-like
member according %o the 24th aspect, wherein a first
component feed unit for feeding the components to be
nounted onto the board is dispcsed at an end edge portion
in the first mounting area on an opposite side of the
20 second mounting area, a first component recognition unit is
disposed in a vicinity of the first component feed unit and
on a side of the first work position, and the work device
further comprises a working head which can move in the

first mounting area, holds the components from the first

25 component feed unit, and mounts the components onto the



16 January 2003 3" co:rpo~'e:~ t suction nozzles 10 fe= s'wking ~~d '.”".0?

di 7 ane eGrC:iCCnN:. . A ~L"Ole ": art rcJ ~ aCka~~'..' attaCL'' _2d
ir: t.12 f7.=.-',t nour.ti~g area ~O . ~.Eference r.~.:: i~ ¢anuang2008 ot es
an X ~ roLot, wl'" Ch;,.7pS 1t 7.0:1Sti 2 '~nlO:"'Cng :"'.ead ~ In

t:"1Sf 1r St :.?0a _'?tl=:"r...f'" Bsarea 201 at a prescribed position

in X-Y directions, which a=a two di Yec~~ons perpendicul ar to each ether in
the first nounting area 20.. Refer.eT:ce nuneral 7 der:otes a nozzle stati
on, whic~~ is disposed in the v=ci~:i ty of a cor~.pona®.t feed ai  O0A

described,Later iy dhe first. %i'{w_E'bgE?ea;&(;%@%hgm?%e@uaesd@vice

plural ty.of . kinds of “.nozzles 10 suita aparall.ty™™> kinds O el

G ~' tronZ. G Com )i les with.r:o0zzl e t ached
O RS "G e L T R iR MR SR MR o QR B AR At

to the wor red.” Reference nu:r
conpor ~ert, feed uni wh i_ch ar i,ti, oned at, an end porfi tile
% c?$% IIlg%%%rafb? m??%o Hzed gﬁgtﬁgm?iréf‘s %#ﬁ%ogégg 2C1,

15 front Side O e espect nmou
that is, in front. of the operatcr, and house taping co.;~poner_ts, which

are COMpOTRTRE Hol¥ed*anb’ hd™d in a tape and are to be mour _ted cn tha

board 2. Reference n'a~"eral 8C danotes aﬁc%{rgongnt feed_uni . t, ich 20
is df sposed in the i GHR oF FREESHporréS Béd ubPt sBEFPiNghetRfr st
mounting area 2ClL and houses tray ccnponents, which are co:~po:~ents housed
and hel d GHRPAGESS ahd Bfe MHEGOURERD *HR LIeIsbat 8l d1SReFEFeifde Hune=al

9 denotes a recognition ca~-nera, which is disposed on the side ¢c' _Oser tO
end edge portion in the second mounting area on an cpposite

side o0of the £first mounting area, a second component
recognition unit is disposed in a vicinity of the second
10 compcnent feed unit and on a side Qf the second work
position, and the work device furthef comprises a working
head which can move in the second mounting area, holds the
components from the second component feed unit, and mounts
the components onto the board held by ﬁhe'second board
15 conveying/holding device positioned at the second component
nounting position after the components are recognized by
the second component recogniticn unit.
According to a 26th aspect of the present
invention, there is provided & work method for a plate-like
20 member, comprising:
while a first plate-like member conveying/holding
device which can carry in and out and hold a plate-like
member, and a second plate-like member conveying/holding
device which can carry in and out and hold a plate-like

25 member, are positioned adjacent to each other at a plate-



2~ the center of the conpcnent nounting work aYea in the 16 January 2003

33viCr=stVC=t ~2CC~1IJOne:':t feed |.ii:=. as y..". (22 f~"]
rvour_ting area 201 and p' _c¢'.s up an inage o~ ~ s~,:c~~cr%_63?'iqamé%030° an
e eCtrO="iiCCOMO:"le.it 5L1C." ~Ced bV t:~. e '.102Z a1 0 1r o- the
wor king ead ~. Re_erence nu:r.eral 9a i25 rig. 3 5 denotes a
two-dir.te:?sional ca:r.erais tha recognitio:~ canera Cage a 9. Reference
Aumeral 9b da ctes at hrea-dile:lSie::a_:; r in the recognition canmera 9.

Meanwhi | e, reference "“u:~eral 13 denotes a second board cc=.veying/rclding
device equ'sneldrtcth 2oPRl:finQf 38sSTiRROrt chaih iay t 6ndl p1 280 Le
conve~uing and holding . thé . "electronic circuif board 2 carried ir_ from

the first, heard g&ﬁ%@/ g d.| %%%VJl'%é hBnbae f&cf]é&exmg{l&gd% a 201.

Ref erencé na-~rer enotes”a worki ng head, to which a plutality of, for

exa: ~pl €y LAan COW PoL, ant - SUCLT Ol é\fé’—zzifﬁ, e %%Ofch&’{kﬁééiifs}g%ﬂ%l@%ﬁi ng

a:: electronic conponer:t a=a réeplaceably attar ond nounting

area 202., Reference nuneral. 15 dengtes.an XY rohot, .whi itiops,th a
wor ki r~5%ﬂéﬁfﬂAp?ﬂr¥ﬁ8gsé@bﬁﬁ“ﬁnﬁ%ﬁ?ﬁggaféé‘Zgg‘gfgg %Eeggﬁ?be bﬁéition
ir

X-~' directions, which are t 20 direct ] dicul ar ~o. each
oL G | n I Sochha tnEERg o ch 263 LhePerbHUgt s (oG P ot eL. 4

nozzle stati,on, which -s lLisp osed jn t?e vici it~r cf a .componer:t feed

"OFL 165 CRUSEE bBHE| B i Eoe BLRbRa. MSEN I SF e LI VGG 31
plurality of kinds of nozzles 2C suitable for 25 a plurality ofqﬁynds cf

}eIectron§€Vé§@poﬁ§nt%h9ndf¥%%¢aé@@te'llke member conveyirng/holding

device, and carrying in and holding a subsequent plate-like

member by the first plate-like member conveving/holding

10 device by the first plate-like member conveying/holding
dévice;

-moving the first plate-like nember

conveying/holding device frecm  the plate-like member
conveying position to a first work position in a direction

15 crossing a plate-like member conveying direction, and
noving the second plate-like member conveying/holding
device from the plate-like member conveying position to a
second work position in a direction crossing the plate-like
member conveying direction;

20 performing a prescribed work for the plate-like
member held by the first plate-like menber
conveying/holding device at the first work position, and
performing a prescribed work for the plate-like member held
by the second plate-like member conveying/holding device at

25 the second work position;



16 January 2003 39 Chese n&ZZleS :J't n&ZZlI eS 20 a~=taC.:2~ COt:?e
LJOrv?:1g head F T 1~ as regal red. Re;e;er:ce nu:~;erals }ép 1§~28@?0te
conp orient feed ur:' ts, wzicr are positioned at an end t-~ X 2% 1 tue
5~.de fL:rt'~eS~ fr0:™ ~2 t GI7eialOy OL the 5 second incur t' _r_g ar ea
202, that is, ir~the rear side w th réspect to the operator, and house
tapir:g COmpOnentS, w!yCh are CO Tf LpOnentS h oused a*d held in a tape
a:~d are to be nounted on the board 2. Deference n~~neral 18C denotes a
co~:por~ent feed unit, which is di spcsed in tire vicinity of 10, tr:e
.conponen t feed , WR:hgl83 iknd ~_e Feeerd nDOBlEitRG ldnea 2 OZeaitkr
"houses tray conponents, which are conponents housed and held or. a tray

and are F@oQ@eQ@HpVﬁgl@Entﬁh?dc}é’@ﬁég ZrdJref engnce nenak k1S slenetes ao
1 cC

recognition caher a, is disposed on the side closer to the center of

the conpopent ., L0 R - | RERR 1Ll PobikY ol 1€ Loppgaent cheed
u-:i t 1§% rnéwﬁf%ig%na ﬁbmﬂ%ﬁ:goaredlzﬁz'area and picks up an inmage of a

sucti on atgiLudgof g ehectson g gompenstatesuckedyyihhe Bi9gek 8n20 of

t he worm hg head~14. Reféferce” AUNET a in~1g. denotes a

two-z:1:~ensi G ~al .ca a iz 20 tre recognjti +C ; Rgf/erenc
nune?al fg%l%%n%?géngnﬁhFeé?5P§§%§Tﬁﬁ§ q%ggif%g?ﬁ hég?%%%gﬁg{ﬁéna ggnera

?9. These,is.further included a first T.tlQVi G ~eVl co d,of._a bal
screw s' $af1c8s5 TH3% s{thf~F 59N d W8RG NS 48 O ot ot <6 °f Ogﬁ?%g\‘é/’i ﬁgg‘g
support T airl'- uni t, .1'1%7EI %.%t :Vgolsg%liogﬁ ir{'\ecgargisrne]czr‘]i’orangrggs];%ﬁ;t h‘;‘o V\:b}wgh are

. descri bed™$EReF. CPAVEYING I Bon SRR TE

plate-like member conveying direction; and
while the first ‘plate-like nember
10 conveying/hclding device and the second plate-like member
conveving/holding device are pcsitidned adiacent to each
other at the plate-like mamber conveying pqsition, carrying
out the plate-like memper held by the second plate-like
member conveying/holding device from the second plate-like
15 member conveying/holding device by the second plate-like
nember conveying/holding device, while carrying out the
plate-like member held by the first plate-like member
conveying/holding device from the first plate-like member
conveying/holding device to the seccnd plate-like member
20 conveying/holding device by the first plate-like mnember
conveying/holding device and the second plate-like member
conveying/heclding device.
According to a 27tnh aspect of the present
invention, there is provided a work method for a plate-like

25 member according to the 26th aspect, wherein, when a work



16 January 2003 40 firSL :~Qu'ru. CO"' _veyi:?2g/f:0-CGnCde'l~C.e 3 ~S |
?oved b~,i the yirst ~"ov~ ng dav=ce '-r_ a d_r2ct-or: crossing t'. " e
board 2 Con' Jeyl .ng d~.r2CL~.On i ~2~~ie2".'1 t.~_e Doard O fapery #PB

| JCS-ti On and a filrst wG ~C DOS-t10”, at 4JhiCh a | ~r2SCr _'.."~ed tnl Crk
fO 5tile board 2 ~.eld L7 ~' t:e Fir8t board COnveyinCG '/~ ?0~dl.ilg
device 3, for exanple, co:,:pc.nar.t nounting, is perfornmed in the first
r:ounting area 20i, for exanple, a first conpor.cr.t r,~. ounting position.
"here is al so =ncluded a second novi ng device co: ~posed of a ball scr ew
st~raf t 35,10 Shonlh-2 ~deV'§r?eS§§O@qxﬂl&ted481nfié'- L9140 H;ars movh AY

support rail unit, . selective loci~ n. echanism 70, and soforth, which are

descr!bed | Al &g The 36000, RoaY G conveYLagLAg 6hag el 43 Ia-dpyed by
the secor & ovVing davice i i a diTecti on crossi ng tre board 2 conveyl ng
direction; hetween the board 15 cons. reyi, )OS § 1 on. _a secqr.:. o work
posi ti on,~“At" Whith &) ree“sblrcfrbeaa\/\o&khef o)rij‘tn%eeocb)lo‘a]%éd gn%decfabyccf*héé"séc nd
board cozvevi r.. g/ hol d~ng devi_ce, 13, for, ex | e, _canponent nountin is
De=for: : &ﬁ’silrpto%e sécond roufGTH far ed 502, r‘l%r e?gﬁai% et sedbhi S

cor —-p~cnent nounting eﬁfiti n.,20 T'r:e XY roEot+g, 15 is consti tuted as

f ol Pow: , COPWRY R Hrt 4 S @t £ 25 6aL ©68°8FdahOXYIEoHEE XBPSed ‘6 e i xed
ar_d disposed at front and rear end edges in the board conveying direction
of the conponent ~rthéa: t3FF woRl 2L ar £AX200M R8I no GRIVEY LG HEPAEME base
w6. Two X-axis drive units 6b, 25 oc are di sposed across these two Y-axis
~drive urSeviigesais 6govers Jangaey DHOSt4WerkgPosipiad w2 thadipdifden

o~ ~~.,i =."! th Y-d:~" _S @ ==2d10" and a~,~oid colt is-o0:.. ~ ur the=:nor

e, =;:e Work =gedh ead WiHisth nbhengrescribed FPES ds-REIonge@dr 920" is
disposed !._r: the X vi Sdri ~g L, 1=lit nb ~r_"Var;l ~ .1 t'11t}'1
X-~:~'" Stdlr sGtd @1 e pesbaer igldgbhesdel L@t iplad & Lhke| pempier?C
SCCnd I;1QU _"'.~"-ng area is disposed in the X-axis dr_ve unit 6C ~, cVabiy
i n1fhe Xarihsediingdthiodnlitherddoiee, t hwhXYer olidte 5 $&cenhst ptatedliket he
tPiO r-S"ClSr™.a~Ve ',InltS Ca, ba ~IX2d i.0 tile |I:LAIntlng

G ,.' ~paratbSrbabnvelindihol-cixig dEvicd/ imineved tabeesenonil wok® .
Y-axis directior. o ~.. the. y-a:~is drive u::iis 6a, 6a, and the working
head ~ rpoesaklen nd hehX- 8exohsl diordctareoa, —hnt kéh Xraxitse dpreecumnbedéb. The
XY robot 15 is constituted by the two "I-axis drive units 6a, 6a fixed to
the mounibrRg appapatusrhase 46r tthee ia¥kSldkevenduidr 6eldowabl ehdn t' . 4.

second plate-like member conveying/holding device.

15 According to a 28th aspect of the present
invention, there is provided a work method for a plate-like
member according to the 26th or 27th aspect, wherein, when
the plate-like member is a board onto which components zare
to be mounted, the work device for performing the work for

20 the plate-like member is a component mounting apparatus for
mounting the components onto the bkoard, the first and
second plate-like member conveying/holding devices are
first and second board conveying/holding devices, and a

component mounting work area in the component mounting

25 apparatus, in which components are mounted is divided into



15 ~'-axi s direction on the Y-axis drive '~r_its 6a, 6a, and the wo=king h
ead 14 r,:ova:ole in the X-axis d;-ection in the X axis drigﬁ uni t 8@3 The
above enmbodi ment o. the preser:t invention .s characterized®Hdpuary2

all, tPe structu=a o tile first 20 and second board conveyi ng/ hol di ng
dev-ces 3, 13 equippec~ with the frontzgpp rear support rail units 21, 22,
respectively. The first and second board conveyi ng/ hoi ding devices 3, 13
have exactly the same structure, except that the first board
conveyi ng/ hoi di ng device 3 and the second ?S board convey' _ng/ hcl di ng

deVl Ce 13 arerpoShbleraciPoifia aﬁa@ Jangacyn300dbuh Smd’ ak¥e=rd Gyl g W t:

r 2]~~Ct t0O tha L.e=Lt=a~ T70' n 1. 1 ~2 C ~rl COWN'I. Or e 1t
mai: Y r I P 88 gL+1g i:7.e=eidr2, th a st _';1C:.i=a of each
boa=d conveyl rmﬁr1%§d|%g d%VICE fs expl ai ned bel o~~a Wth r2= 2r2ACE ~0

Figs. 410 8. 5 1r_H g?lré"t %0851%& eESL%@Ce“W@—r—F’OlCﬁr'ﬁLSdég‘ c82 denobe

pair cf s::ppor t AL i cZ extend rect|0r~ are

each eqai h%yanaa helte 5c0 Qe QoS0 Y. e BY %crsdl@%&“ g acheoafPré{?d

corwey an e< eStrom & Citeuit boar ron=-si e support rai

uni . 21 of he fO pair of suppart rail S. 2 n on

sup%ort M&r lﬂﬂﬁlﬁﬁgﬁh%qré?gréfxéb é“ﬁﬂﬂ%hé% %h%adlwgﬁé%bgﬁtetaggﬁqahe
support rtail units 21 adj usted. (di st ance adj ust t accordln to the
bonrd i JERF LU R Ry Egnone tRe O CBoard ooey 18 EedT e “fh e iR
side. P_rea= side 15 ShP ort rajil unit %ﬁ functlons as, a sup ort rail unit
on the noPEROIERE, WA ARYLHI8RCESdinG tTEHT WPR Ko OB ¥58hrtf 2.
Furthernore, ir_ Figs. 4 to 8, refererlce nuneral 23 derLotes a line

gui de : ~&heyRECOnth FOBREING dE&Fosd Fhct RECHNG MAYLRY BEUA Gfaf taréfﬂd
right end portions of the 20 board conveylng/holdlng d~vyce 3, 13 it Fig. 6
and ext ef@grepeatd R fndepengentdy. P t8h) opePpendeO T hgdck PY¥ he

10 each board conveying/holding device in each mounting area.
According to a 29th asbect of the 'preéent'
invention, there is provided a wcrk method for a plate-like
merber according to the 28th aspect, wherein, in the first
mounting area, the ccmponents are neld by a working head
15 from a first component feed unic installed at an end edge
portion on an opposite side of the second mounting area in
the first mounting area during the prescribed work and,
after the components held by the working head are
recognized by a first component recognition unit disposed
20 in a vicinity of the £first component feed unit and on a
side of the first work position, the components held by the
working head are mounted cnto the first board
conveying/holding device positioned at the first component
mounting position,

25 while independently from the above component



| ongi tudi nal dir2ctic-~ (X direct'-on) of the suppo=t rai 1 units 21, 22.
Ref erence nu: ~eYal 24 denotes a front side slider, which is_disposed at
each ~O Ner end portion of a 25 left end support pole 2?a HEhdPia8dRdt t
pole 21b in the 16 January 2003 3 v=c_nity of arig®. e::d of ..”e front

side support rail unit ~i in C1g. E ck742nD'JeS 1 inear 1 y On 2aCh Ii
n2ar gL:.lde I C enber 23 to guide so that the support rail unit 2i Can nmQJe
in~i i + V'"-.rer~"1.-,n. ~ya~.~.¢c n,4:...~er~.'.. ?5 yrara_.lLe~
alCh~ ~:Le ~. ..~ ~ , 5 denotes a rear side slider, which is disposed

at each Lawey; end narsdon:: ofcackefit iend Supp SekoBAknt 22@-aNti Suppor t
pol e ZZbF?g?lfﬁg Qﬁ%ﬁ%?ty of § Fﬁght end cf the réa: si de suppoﬁ? rail Lnit
22 in Fi 6 jes 1.in y ach i neat~gHide sMesfsen A3 t g:,gui de so
t!~at thghgup%%%€9¥a??éﬁéﬁfﬁé~45%E 2 ¢an . iove inspar %I'_el aléng ~ the
~' direction.. Reference nuner deL,.gLes, .4 Sgrew,sh tagWsi crl
i s di spg's“e&*él@mpeeae cﬂ{qr}? n‘éa%%%rlg%eg%%@&:ﬁg? g% n L“t’tq'fe’ v“ln(%ih'%r_]iltey of both
left and_right .end portians of the board conveying/hol di-ng_device 13 in
Figs. 4 8nd 8-anfIE& efds 18 n°& d?rr“ec?-“lpoongg(fg d’l‘rJe‘]ect gén)gt‘g%r p“e‘ncf%é%l ar to
the_l ongi tudinal direction (X direq;ioné of .the su orthnaiLcﬁnLtgh%Q, 22
andSbot hUeHES 106 A2 2 B=4PPot S SHIY ¢ Bﬁbr?édfbﬁp bdard E6mieyi iy devi ce
base ~4. Reference nu“~eral 40 denotes a rotor for_noving a sygggr rai
unit, whFeRP2Oeatisveleist aP¥ontBE (1 bl Strad Hatt B IM 1+ f F¥var d
and reverse rotation directions. The |inear guide menber 23, the front side
slider 2ascandd COR®ONERNT AERINDELRRNERT | uBeSROFFR el SgUidd Midch&f sm

Ref erence nu. ~neral 27 denotes a rut, which is rotatably_attached to each
end 25 pohei second ern@port pope pPRataehen &f tSe¥edChf thRe seCP8Yanuary

2003 :4 S .:.~t70r vra' _1wu?:1t 21 a_ " dti:e SL:D.~O t Cr70-a 21b 1"
L:' 12 V_@rR pogiCian, %he|cgmponephd Telid3 kg the rworyeny| hesg @=p ~us
SS:ON1 1n ~1.C. %and SCrc''' .Wi:r2ade.™.'. with t~""~ "Fall sCre'nl

Shabt 35molTeaerdpt o8td r phdt eSecandc7haakdi Veanvevansyaevdigy wisplice ' 12 5
w~hel a :-0ody th-ereo” is covered w-.th the sleeve 46 frc~r~ outside with
the r_utpdsitdbashl iatg thel stdamnad cteatpamen; ~doustivyapablyisopported a. the
bearir_a 47 b,~ the sleeve ~6. A gear 28 is f i xed to or_e end por tion
.. the axia' _ di pechireimf tthe sheeBOt#d6. sRefeerencel nunkeal p36sdetot es a
c'y'iir_der 10 iorv a selective |ock nmechanism . which®. .is attached to,
each suppattnpebe,2taerdlld Ofptcielsdippord -k anéthuodt £ andlatevéska pi ston
rod up and down . A rack gear 29 engagabl a with the gear 28 i s fixed to
an uppernesbarobctorie i HoonHodofh taeoeyt i ridere30 tbe plaeeseliéeti ~e

| ock mecharLisT:. Wer. the 15 piston rod rises and is positioned at the
upper engdefBsit ii@nhdite d@eksgeBotA9the eirgagechdi $dcehe peare28ike i stop
rotation of the nut 27. On the other hand, when the piston rod | o~~lers and
i's positjengdraohie JiowemeEnd mesié08esa pha 4Reoff iher | over seodndf the
pi ston rod 20 penetrates the cylinder 30 downwards and is engaged with a
hol e 45 e1bgard ceoRrvew g dthggﬂﬁwgyﬁghagh I X thevsdpport pael unit
21 at t:?%aggs%??%n ang@ﬁgfgble its novenent. Theéhole 45 of the board

conveyi fgggéﬁ\fbﬁsugage\gﬁ%éas % oyi dedy enl ¥oatk ia nReSidron At ki ghreach pin

43 can 2 e inserte en the support rail unit 21 is positioned at
' mounting area and the second mounting area fto rount the
20 compoﬁents.

According to a 3lst aspect of the present
invention, there 1is provided a method £for mounting
components according to the 18th =zspect, wherein, while the
board conveyance from the loader to the Tfirst board

P

25 conveying/holding device, the board conveyance from the



16 January 2003 L '~ tile TJOS _t10": O tile Oig~1 ~2~ as a~ exa:T:rlie
O arefer2r':ce pCSitiOn (tir.e JCS? ~iCn O t:F S,.".vpO~. ral .l

L: 1 '~ S)':O0-ri:": Wth a daxtsd line in ilg. O . _ L?EJPFWY2993aI is
cOn:"?arta_~? t0O t~ a =Pft anr( _ric~"'1_ bail SCre6J S}':d~tS 3~ 35i 5
Wil l e a belt qO 15 placed acrOSS t: ~esg7pull eys 92, 91 sO that ti:e left
a.:d right bal'_screw shares 35, 35 rota~e i.". the sa~!e directio.”.
synchror _ously by a rotatio:~ drive off' the ICO/O ~' .0, Zla t1:2 pull2;

, 1S 92, 91 ar:d tr:e ~"J1t Q. fP:'"?e?": each ball screw shaft 35

r ot at es, thestutb@2;dwaicclvea s iy raotdit-apl dgviceuppor tireedsbychbe degardng ~7
~ and scre~r-threaded wth each ball screw shaft 35, alsc rotates. Thus,
whi | e t hecontre2ngghpaddtign@Gievide f aaee ahongohhe ¥oaxiesadiceeat-ioan et s on
the front-side support rail unit 21. Therefore, the front-side support rail

unit 21 iseBOhdN®¢RIrd Ncdnle®ing/hdlaxng didecid OBo @Qhd henobhgerhand when
the cllinder 30 is drlVen tO ral se th_pl.StOn rQ&d and ti:erebji the raC-:

gear 29 |pksrepgagednnid hypheagean Radl atien of he MUn27 iger egul at ed
via the gear 23 and t :e sleeve 40. Therefore, a force along the Y-axis

di resti oncagbsneR: thedltn 27 !aadZQaraesmn@e EBmB@h%P-tonFégd eggze bakl screw
shaft 35 and the front-side support rail unit 217is ncved ir_ the Y-aX|s

direct [ onopdhusy each gl egtive 1ok, rdegekgﬂ £8: geneq%tﬂa&utt%i by the

gear e rack gear t he cyI ir sul't
front- 5|d 252 | the Y- axi
v directi On@x\l\;&%’%% 5?& g%j'anuary %8 racCErl g %9* aarre“e géed
W|tht~~e ears. 28, .28 bl _the le ; L= eClive 10CL: -
R e i Bnﬁt e ra—gﬁ% olntu"l‘e"rtflt“’s 7 #77. on
theClherhr?ndéW nte pi _gt.nn : ' C? ~J i
| Onar er Fomponept ot etEd VB C&?ka =1 QQCO'I 5“6I §°\7“1 ce,m?ohan*ea
lJ 'tiOT at Lhe | ower endp t|Ie In4 at t} 14ver
en t"p.?‘Ztarbﬂ SiEe ro&oﬁ‘&ﬁ’e’terit es MCH Oic;ﬂ‘-’t nd&f .30t 8wn tHSt wt%at
support rail un i pos i .ticne~? at the or .igin positj or. a2l, the
pin ~3 " Céjrew Chl'tqa‘ne AsVigess 5y tﬁh%rg B coPVe~NirGingy dels ce

base 44. T'r us, the fro~lt-s=de suopert rail unit 2~ 1 is fixed so that the
support rcé?“}mmﬁrt 921EEqAnctRe peNRDVEFBPRRT E hd S5 iRt posrt‘fif&rg'ti?llln%en
engagenent o~ the rack gear 29, 29 and the gear 28, 28 is released to allow
the rot atin® obvt rtle ngomon eyt trrecevqrradzqarm@@l%péérsporsam I ghet 21
is not noved along the Y-axis direction but is kept at the position.

- Ther ef or &1 aind tl stfnklke beraesampoaepai ridedfutife suppbe sidai b furihes 21,

22 is adj usted accordi ng to the width of the board 2, the front-side
supfort PEArdireprveyansenma ovedndl ohte? hBoVnaing dihest icon dy hehd
selective 20 1 ock nechanism 70, 70 of the support rail ur:i t 21 bu~is

., kept at tre@sposhtitéye. Fidaes,0f heh@omnssi dersaoppott Fesd wmiitt 24f cahmebe
~ functioned as a support ra' _1 unit ?1 on the reference side, that is, the

| ocked sibderdOhiede byhdahehahil st eberedceomyentialg/4® Idbingt edeui@® nnt
which is provided rotatably via each bearing 49 at
the first board conveying/holding device, and component
mounting of the second board conveying/holding device is
20 performed by holding the components from the other
component feed unit, recognizing them by the component
recognition unit disposed 1in the vicinity of the other
component feed unit on the side of the board conveyance

path, and then mounting them c¢cn a half area of the board on

25 the side of the other compconent feed unit of the koard held



16 January 2003 4 eaCi O- ~ower 2r:d p O't10~?S O a .S .ippCr i. pO_e

22a at n 1 oft 2nd O the rears=de SI.I~rO ~ =al''_ un-t %ﬁ a..A.'$ a
5~.1:rOrt __ Y pole 22bint~e vi ci nity of a right ehd2Ryasy 88¢3 and
s~re~wtr.rea,d;e:-~ .ri th thp a311 scre~a s~,aft 35 ns s'r_ow. in Fic. 7.

S Each nut 48 rotates ir:tegrall vy mﬁtggg sl eeve 50 disabling relative
rotatio;: wh i le the whole bod, r therédf 9s CoTJered with t:”. e s' ee-.-e
50 from outside ar.d is supported rotatabl y at t~"_e beari:-:g 48 by
sl eeve 50. a gear 5i is fixed at one a*d portion of each sleeve 50 in the
axial dirggticer. sHerid Op8sa8 84nvedihg /GQLdireCdefid® eachhkowricend
portion of t:~e s~:pport pole 22a at the left end or the rear-side support
rail ur_~ apdth iSRRI h-dn the vicinity of the right end
t hereoT b%ogggrggﬁgt?gg; SZjR%ﬁgigkﬁgg?émhen the ball sc=sw shafts 35, 35
rotates, the rear-side support 15 rail unite 22 is gui ded by the linear
gui de nenbers 23, 23 and the sliders 24, 24 and can be noved in parallel
alor_g the_Y-axis_direction.,.Furthernpre, reference r_u:~. eral 99 denotes a
bel t drivg*%ﬁafP,eS&ﬁilgz%-—ioneﬂ*e?dsawﬁnr%ng the 'f-axis di section, i s 20
o=ovided to each support rail, ur, it 21, 22 in the longitudinal direction
ther%of and drives ggﬁgﬁt 836 r FhSFac?ﬁgeghé CSH§ey?%GE§gﬁgar8%g 3?& a
pul ley or the ||ke synchronously in the forward and reverse ?ic cti.ons.
Referencépﬁ%ﬁ%?gl W2V FehotBs %ﬁ%&ﬂikﬁﬁ?W&arﬁﬁ%ﬁ'. whitth 25%dr r9es°thé%el t
500 for placing and conveyirlLg the board 2, 16 Jaguary,2003 s~;nCh%§nCLs ~
g-For

V' n ot RLFEriREF R a: PR E v &CR IR CE R | S TBy WA v PR rd and
re~rarSe rGat=on O th2 gel t ClV2 shafts 9. ~~ ~ . a ... . ~1i., nn
L~ | .1y -ergpdingpes | thefepf| weth| FefevRicey-Fog Fife RFFUMPANFAFE "t s
S ontheright side i s equipped with a frorlt-silo li~, it position
det ect i ngl 58nE0YS 4062 f higetecting a TronlL-side linit position of tze
frorlt-side support rail unit 21, afr ~i r ; ~na-n-i r ' f on:.-s-de
o~ig_nositio.. c... _ecti..g se..so_ 40_ or de tec ti ::g the orig_r: pos

tion P21-of tile fromside suppor t "i0O ~ rail unit 21, a col 1 ision
avoi di ng san'sor 400 for stopp?n'g t~.e rear-s i de suppor t rai 1 unit 22
to ~ approac=: the fror:tside support rail unit 21 so as to prevent a
collisicrl of the front-side support rail unit 21 arid ti-!e rear-side
support rail unit 22 when a dog 407 projected frog the 15 support pole 22b
irlt he Vicinity of the rig!/:t end of the rear-side support rail unit 22
is detected, a rear-side origin position detecting sensor 404 for detecting
the origin position. P22 as an e~a~ple of the reference posi ion of the
rsar-s=de support rail unit 22, and a rear-side 20 limt pos:.tion
derecting sensor 405 for detecting the rearside limt position of the
rear-side support rail unit 22.



All of these SenSOrS 400, 401, 406, 404, 405 are connected to a control
unit 1000 to input their respective deter=ior: results thereito. 25 On the
support rail unit 21, a board passage 16 January 2003 49 ~1&ganuarg2003'

for detecting passage oT a=. electronic d2~.c~~_.. Ser_SOL c¢'. _rcuit board
2 is disposed at ~. r_g!~t a*d portio n, t~at is, at an e:.d portion on
the | oader i side. A board stopper 32 "n 23,~ of o-tro® ~ ~i ,.c"yt beard
~ ,:t 3 nYescr~"ed 1vr .7t~ upi.i_~~w. ~.W.V. i.W V-~ _ .. c.. y5

position is d_spossd at a lets erLd portion, that is, at an e:~d portion cn
t he unl oader 1? side. A board arrival detecting sensor 33 for detectir:g
approach and arrival pofy the el £ctr ofd:ge €4 I Clidh Hoad fe 2 e Siche- thres ckiihed
position i:~ the board cor _veyir g directi on frori the |oader 1 towards

1'0 t' ~e ual gader z 1lo;sioed s prowided idniheavigi nhiyigh the pgoard
st opper 32. AssRown inoF?gi 9, a cyliﬁggg 33D for ire boardgstopper rive

has an Uppgé?gggéggﬁgmﬁﬂ'&%%éigg §§E§9rdi§ %cgraﬂete?c%.toid%.e%'l “{’Pf%gggg

position o rod. oard stopper I's positioned a
rai sed position, in cor:tact with the board 2 w ~ile co:r~ponents

wro:aq%amgrrl:(:g\p,'t‘i o
are being frounted-""AS"shoW.’ .n Fig. 9, the support p'_ate dive cylinder 39

has ap upper limt pgsitiaon detecting _sensor, S39U for _detecting ar. upper
li mit>posit=on of trf&%istoh®2® ﬁSBgéﬁd iqq?ﬁﬂ%ﬁcliﬁ??upogﬁPgoﬁLdefggting
sensor 539L for detecting a |over JiJj:?tFp9§iti?(L thereof. To nount
el ect roni cCeBPOTPOr . BANS o9 &PRA-%E¢tT dt-i-tIcircéuit board 2 in high
quality, the board 2 reeds to be supporged fromthe |lower direction.
Accordingly, tha boaFd92 5 cohvayPRgrhRsldoRgadeviRetha¥ 8vsIpRyitdltate 38,
whic:~ is 16 January 2003 50 . -

' ccmponent mounting apparatus of Fig. 1,

Fig. 4 1is a detail plan view showing the board

1¢ - conveving/holding device of Fig. 1.

Fig. 5 is a detail right side view showing the
board conveying/holding device of Fig. 1;

Fig. 6 1s a perspective view showing the board
conveving/holding device of Fig. 1;

15 Fig. 7 is a detail erlarged right side view
showing a selective lock mechanism  of the board
conveying/holding device of Fig. 1;

Fig. 8 1is a detail front view showing the board
conveying/holding device of Fig. 1;

20 Fig. 9 1is an explanatory view showing an

operation of conveying a board by two board

conveying/holding devices in the component mounting

4

apparatus of Fig. 1;

Fig. 10 is an explanatory view showing operatiocns

25 of returning to the origin and mournting of support rail



At "~ ar~ Ti-S . ~~ board i" S~ '"'e C ld=g2r d'" _:d Cd:l 2.~Lidl

tO m~ 1:."~1~~ be ITICVed up and d04Jn . " 'Pc r ~CLl~red r:1'T.~er OF
S,.ippOr ~ pir:S 87 are prow=ded o.”_ the suc~por t plate 3886 JanherysaifiSor t
p| ate 3 isra sod ' ~ t~A~ s"A~"Yt L~ ate dr~ ire c~~:| ; ndor 3g, The 1
w -1 r1r -r. 5 lower surface of the electronic circuit board 2 is

supported by the support pins 87 and t'r:ecboard 2 are interposed between.
the support rail units 21, 22 at both side portions therect and held.at a
prescri bed position. As s:~:own i_”". pig. 28, each oL tze sensors and the
10 drive ur:its is connected to the control unit 10.00. ~ Drive of each
d=ive unit is;con:trolled based on prescribed :npuntin f am, ,That, 1s,

t hose connéé?éggtoafhetgbhtﬁgfgﬁ%it896864%ﬁ#%§i;%%“1eag%pfﬁggboérd g%géage
detecting sensor 31 _(31-1, .31-2). hoard ival detecting sensor 33 15
(33-1, 3345?mRﬁme“l?ﬁ%r“ﬁg§if%%ﬁ‘%gﬁé%?%é_g‘ ensbr S39U of t:ze support

pl ate drive cylinder_39, quer 1“unit1pQ§L1tgn i, detecting sensaqr .539 ,of
the support plate dri¥e9cytindér 239 S5 7 6Ht2 7 da 1~ FEAPEOPosFt Fon *deétéétir g
sensor 400, rnpntsidg origin posit_on deggcging sensor 401, col lisjon %0
avoi di ng s&Tsore 406 % r eari3i deS'oTPGF n position detécti: °F sendsr 46882r<
rear-side limt position detectir g senscr 405, recognizior. canera 9, 19,
XY roBot 5Coryesi¥i 2o §ChBdd £eUSeFoadst 1,57¢n! 0SHEPORER thot BPUAEIRET
novi ng support rail units, belt driva_ notor 42, board stopper drive
cylind?r 25:cpETaBippoftEpFat &/ drive cylinder 39, cylinder 30 for 16
January 2003 5e~ eCtlve ~.OC.': neChani Sm G ~a~c0Oa3e i01 i0= S~C=ing i n
forma tlonr 2 ~ c teig0 ntlnt LS : GrCpep ¥Rt ROASODY t VigW- IKeoWwind. ~akl as

~nf ~=:nation about t'.~. e sire of a board o:.to whicz .. + nr +- rv Y. /i
., +- i- loperatign laf préturning, torthe originsnaf supnory x@il units
W~pV~iiCll~7 ~l~e |.VLe |~ ~lr.tl.ed ~~1.a.VvV 11.V, 1111V..L..~l.~V

41JV4~. 5 the fHwpechedgbtidecand SacHortbaof thevegipanéntisiing |d<riicas~0: 1
about pCsitlO”r. S at wh.~Crl trl.e CO(?L70r:ertS t0 b2 r.:ounted are to be
mounied ‘| nte tha keardnanbuiainyingdeppaertuzeolti Feg.t 1ve shape of a
conpe”:ent suction rozzl e, nformation abort =ize board conveying position
of eac:-! 10 support miaf] ur3itier~athe difKeinatdtyopetati ozhwniitngl 0G2: f or
perfornmeng desired operatic::s and so forth. operations of the electronic
conponent pBWRLIGnaREANA tisrefnd Neo abeyecergandi BENsuePRItd titiad s wbove
are explained witrl reverence to cperatioT explanatory ziews in 15 Figs .
10 to i 7 gpd t&hd b1lvhyisNh&had bides Rb8 th27 bodhe ebeskramiay nearneRrent
nountirl g apparatus is operated unlder the control of the control unit

1000. ig. égv'&%eé 9ar +eYel cdritn Pl ot - S5 QW PPa ORELEL benFaly .t he support
rail units 21, 22 to return to the 20 origin and nounting operation

thergof. The conponent; feed 4niis 8An 8Bxch8rmtedk8B, +L6QINkhbRRrgAMBRHAS
9,19 for picking up of "ar: inmage of a suction attitude of an el ectronic

component, o 40L ki BgANERAS b ski MAWNY Suebd of. r00221188:3001200350b3¢i ng 2

shape suitable to an 25 el” ectronic cor™pon er.t to be sucked (ses Fig.

7y , and bﬂgbgd sides of the board conveying/hoiding devices in the
component mounting apparatus cf Fig. 1 according to the
board width;

20 Fig. 15 is an explanatory view showing a state of

the support rail units of the board conveying/holding
devices in the component rmounting apparatus of Fig. 1 when
a board is being conveyed;

Fig. 16 is an explanatory view showing a state of

25 the support rail units of the board conveying/holding



16 January 2003 COnVey' _.ng d2~." CeS 3, 13 h3VI.:?g t':e S .:.pport ra' 1
LnitS 2., 2~ ( Se2 F~CJ . 18) dr adi S:JCSe'v., pO~""":1-SyiJ
tr=Cal | :,i 'vv=t respect to the C”:tral point 102 of tha H%i¥m@5hg§x%

mount_ng t. 'Ih.~"1n .-7.~v;'n. ~ny*nr..ry~~n~" -nvWr ~~~g wurl area
~~~ . r_ S~ .~SC~ .2~ .. abOv2, t.... . _.,. ..., ~,. . ...~ .., ,... ,. 5
work area 200 is d~.vid?d b',~ a stra=g::3°21 ine passing tzrougz the

central po; nt iC2 al or:g the board convevir:g di section into two areas;
the fist nmounting area 201 (lower half of the contc”ent r'.ounting wor'.~c
aiea 200 in Fig. 10) aad ti:e second noun tin g area 202 ('upper :~a | f or
the co:. ", pRrEiced inifhz CREAMLTY WOLK: Bi¢az@BBriatus ¢ f vP)g. Thehen

support .railwnits 2i, 22, board passage detecting sensor 3|, board stopper

32, board aptivale-del ectinge s9SEHuB3edand support prate 38 are shown is
the first raountirg area 201 as the support rail units 21-1, 22-1, board

passage detecting se:=S0r 34-; board ~St-QpREK; h PR rEgy g
det ecting sensor 33-Ifﬁghdféugip%gt'g?é?é§§§:¥€‘?gé%é%Q?ggﬁg,gmﬁ? ?% Shown
in the second mpunting area 202, as I: <& support. I.al, IS, 2452, 225
board passaga dét“éétoi‘%“g s‘g:“n“slor%B%-‘Zi,t t;‘)g:ar d’st oﬁ;ncrea?}%z%%ﬁb%é?'d&é?ﬁzﬁg °
detecting se: .sor 33-2, and s'appor t 20 plate 38-.2, r ctivel ¥, In the.
first r~ou§?VﬁF§saré§ 261¢ tﬁ@mggﬁﬁé%t ?8?“I‘§ﬁitaéfff%§%%t~p%e %%kedis i
de is r;c ved.in arange to tr. e origin position P21-1 shown wts: wer
ri ght soIiGUFFﬁg.mﬁ%ggéﬂﬁﬁﬁ? FgﬁFeﬁﬁrtﬁ%ﬁﬁf%ﬁF?“é v8 %§Q5§i%fﬁ%J%§ in
a 25 range to the origin positi.on a22-1 show&: w th an upper 16 Januar
2003 5~ M BURPPFE, Platage &F Fhanfde . oL NgZalgsy ght s@lid 1 ~~e. n' -
eCC~ '?'; ~~ti re :, 202, the s%pport ra_~ unit 2=-2.en the |ocked sjge is
moved a range to theFdGi-gitf posidlt PR3 QREWY L S-S G Fogert 38 21 ~f ¢
solid ii”a. The s~yp ort ra~' an' 't 22-2 0" t'*~ "o ~~~d 5 Side is noved n
a ra-. g2 tbhehesopbgri pdsiiti oHNPZE- 20dhokie  PEEE s olGod VS e g/ MR 1S
104v2r Fig. 11 shows a state where the support .rail . uniis 21-1, 2~.-2 on
the 10 ockedesidesand tthae conpppert rauntinict ePEEmaty®-9foFicthé WHWEd -
side are not positioned at 1'0 the origins ~ whil a the conpo--~ent
r~ou~r.ting mppatahgsopsrafriar dd arreRgedi2 shows a state where, after
the conpo::ent nountir_g apparatus is turned on, the support rail a”its
211, 21-2 on the | ockeéd.silde iar @mmaxmllan: tdwey rvie¥peboiadl 8 6KR§ENCPOSI ti
o ".s P21-1, P21-2 at a low speed to return to the origins and | ocked at
the origi ntpesi tsomsoP21- 1raP21- 2unaZd t hedl t hehsuppeespesitliiveni t so224d1,
22-2 on the noved side are noved towards their respective origin positions
P22-1, P22c@gnatyanypnospeed. 2c8vThas isinir _tHe g. chpdnergachnpoohtngg
area 201, 202, the notor 40 for noving support rail units is dr_Ven and the
bal I3 sscrewy shatisusSo 3F 19! al ewhpnclvoxnaiss| yre Trae rmiack gearsi29; 2Beare
engaged with the mars 28, 28 by the selective | ock nechanisns 70, 70 to
regul ate thsmpotaibfno2 thef nohe tnws Dera2Aortherefore, the support rai
urtit 21-1

Fig. 20 is an explanatory view showing a state of

Y

the support rail units of the espective roard
conveying/holding devices in the component mounting

20 apparatus of Fig. 1 when boards afe carried in; |
Fig. 21 is an explanatory view showing a state of
the support rail units of the board conveying/nholding
devices in the compcnent mounting apparatus of Fig. 1 when
mounting of components 1s started after completicn of

25 carrying-in of the boards;



16 January 200 GAJ'. Ont:le J. i~ ~ .~rv...~~ 4 nt::e ~r~:"1.. Side

O tha ~r.7t Ilol.a::~.~ ng area 2Cl1, that is, t~"2 ' o~~er S o.
Fig. 10a~dt heri.r; ~, ., ~:-~-2,"1~-a; a1§‘@A% 266%

suo~o:... a~.~. L..~~2ont..~ oc.te~, s _d~on ~are,asdr i .. .

coy J- r Mo (2T7 ~. 0~ r, ~rlaytdail 1. ~. C

sC1. 17 : . 11:-t V~..~_: ~1Ii %;— . Ga - .~ .=, t.c~ ~ i
7, ~a. . lw~r. ~ 5 side of Flg 10 are independently noved to

the c= =i gin positions, at which the holes ~5 of the board conveying device
base 4~ are for~:ed as shown .n cFigs. o and 7 (lower right origin
position. P21-? showEigu t B2t hies sel itdhnliinge chaErg.oill 8 frornd :ecfiveystg
nounting aria 201 a::d uy~per left 10 origin position. F21-2 shown with the
solid |ineobrAzdigr 1 fer fiketséeond rcouveying/arédi2g2)yisatitca 1ow-speed
The respective origin positions P21-1, P21-2 of the support rail units
21-1, 21-2.eppuherloekethsitde a%@a?@&tlbl edegigl.ogest to the reccgr.~.tion
canmeras 9,19 and the co pcnent 15 feed units 8~, 18a. That is, in tze first

mounting area 201, the suppertiqahl tuhiihg?lcdaeon bire éoﬁlsﬁgds'cdﬂ'@é\dnt&ie
support rail unit 22 “["“or _ the noved side are integrally noved domnmard at

a 'O\A’sspeeg g%tasfi%\ﬂﬁ i th saeﬂ&no&tgo éreo%é%?vnéw nt2 dathen She

ncvenent o it Fe support rart its 21 ~ s stoppe cen
the support rail SN I edsSi i §.positioned at the origin
position PE?NEO @the SECOI Igéég}%?%% ggeag 2 “the support rail unit

21-2 on the |ocked sigde aqqltgg %ugcqgka%al|yu “_22 3509%%Q QENedfﬁ LrT ow

are integrally noved” 25 upwar 3-r6w speed shown
ir. Fig. 16 Januqry 2003 55 |~ . - ﬁﬂ OVEl2! O, bO 1
A L i ,co5 el i I gt D (S
ppCt t rral’ i:.=?=t 2 ~ ' tba IockedEslde IS 05|t|onegcgt

.rigin po%?@PBHG“PZWO?r‘ S???a=%_L? “ert tﬁg SIS CYRRRIE #alafeLtnl
is ~~-~1i-521-2 or: t':e Iocked side are npletely returned to their
oridiths, t%%l@9lm9hn6§dsa§05f§®7)thﬁ?%upp rail unit 21-1, 21-2 on the
| ocked side are driver_ and the plns 43, 43 at a o~~, ~er a"d of each piston

rod are engaged wit: hiBhe 2%les 255ChemeEifng 1564 & 1GR - ViSH ngRa8vRge 2bases

44, 44, nhos, the '10 support rail ur_i'ts 21-1, 2 -2 on the | ocked side
are |ockedstate of the boa*d convev1ng/poid1ﬁg device in the

component mounting apparatus of Fig. 1 when the suppor:
rail unit is returned to.the origin as shown in Fig. 13;

15 Fig. 26 1s a schematic right side view showing a
state of the board conveving/holding device 1in the
compornent mounting apparatus of Fig. 1 during the

—

maintenance in Fig. 17;
Fig. 27 is a timing chart of the support rail

20 unit of each of the board conveying/holding devices in the

l‘l]

component mounting apparatus of Fig. 1 when the support

rail unit is returned to the origin and adjusted according
to the board width:
Fig. 28 is a block diagram showing a connection

25 relationship ¢f a control unit to respective drive units



rr.-*,; ,~gir P _1at they_ espe,.~~.ve o_igir. ,potics 21 ~,
P21-2. That i s, after the support rail units 21-1, 21-2 on the |ocked side
are noved to their respective origin positions P2l-1, P2i-2,16elagagomdat of
the rack gears 29, 29 Wth t:ze gears 28, 28 15 is rel eased by the

sel ective | ock nmechanisns 70, 70 on the respective support rail units 21-1,
21-2 on the locked s_de 1 and free rotatidan of the ruts 27, 2? is allowed
and the pin 43 at the lower er_d o~ the piston rcd of the selective |ock
mechanismcylir_der 30 is inserted ar.d e~:gaged with the hole 20 45 of
t:-> e board ccnvsying device base 44. The support rail units 21-1, 21 2 or
t he Iocked L skde.asa- ki xed -ale E@@dxyg44txgh+@npgabb arsdbseawerrilyy.,

the front-%ide orlgln position détecti ng sensor 4Cl, 401 detects t~ at

the support fai §|t57|- 21-2.00,t: Vee ocgeg,sugp %red@myéqémpd at
their 16 January 260 esF?Oc ~ v2 O Igl:~ pCs S @1 :
Q1 _ -V Qk f L ~QZ) | d =

o_~. to cFF”f ir%g az§@ 95 & 80 8 9 Lbedéqo "6 S?ﬁﬁgfié 5 ﬁeasuF ed
b ~a=i mer T 6 and | n_ p1 ng Tt tl~ 1 nr ~n ‘rrr T'ICWIi N~~~ ~ro1t Mt
"Ts ~ S FERAEHRE %f ot e - ~ T, S LpO_ ~~.1_ Irl._~r

S 5 driven so that the ort rall unlts 22~ 1 22-2 cr. the = ;5 oved,side
start>r~~ev i n g toﬁhgdsiﬁ%ebsrarésb%ttlve“br ISWﬁpgpd%|§FSﬁ Cﬁﬁfl,“ﬁZZ-Z
in adirection reverse to the above at a | M/speed That t he. support
BNt LS TRATS Y. BORRETR, SORBEAUSadRs afebis 73t ChVEW ~FOrBgRaRE
wtr the O~ sun~cr t rai 1 u:~its 21-1, 21-2 cr_ t'~~2 | ocked si de ~in
the same arwviididect' on aL a | ow speed by the | ow speed novenenr of the
support rail units 21-1, 21-2 or. the | ocked s-de to t;.eir origin. position
side. Teen, after tHBL@updriSra: Plapnivigwr BhpWing 2 Sh2heoT ogkedr §F de
are 15 positioned at their respective origin positions ?21-1, P212, the
nmot or ~0 foarambviogvsyppar/inalainanteyice dinvdaa ocpBPAnEnicn RPRNFE EYGr se
direction to rotate the ba' _1 screw shafts 35,.35 sy~!Ichronously in the
revamse diszecidaus Jdiheligt h2dsubpor boraids aiet $dng replaredy tr: e noved
side are 20 noved at a lcw speed in a direction reverse to the previous
movenent and nOVed tXid heid2 r éspext ipleror vdierw. _showinpons (Sdsdauppér 2i ght
origin posi tion P22-1 shov~r~ wit:”. t~~e solid line in Fig. 10 for the
first nounrtddagdar @220 anhuhedglierldieid odégice pobitittre RIZRBOHG T |
wth the solid lire 25 ir. Fig. 10 for second ~no~:nting area 202)

mounting apparatus of Fig. 29 when Dboards are being

replaced;

Fig. 33 1is a plan view showing a component

tr]

15
mounting apparatus according to yet another embodiment of
the present invention;

Fig. 34 is a perspective view showing a
modification c¢f a board conveying/holding device in a

20 comporent mounting apparatus according to the yet another
embodiment of the present invention;

Fig. 35 is a plan view of a conventional
component mounting apparatus; and

Fig. 36 is a general schematic layout plan of a

25 component mounting apparatus according to yet another



16 January 2003 ~7 5~.:':~SeCie:lt~ I, _n ~lgS -3 a":C 25 'vJhe=? the
Z edrside origin pos; ti c=~ det2Cti”g Ser.SO=s ~0~, Q4 d t ct t~ g t: "2
SL: ~~Cr ~ral_u::=.S c2-1, rnn~j ~?r? t0 the put E?Y~' IyISt

posi tions P22-1, P°2 2 and are origin posi=icra P22-1, P22-2 1, 22 2 on the
noved side, the 22-2 On the nCVed Sl d2 aBé that is; reach ~_he|r origin
posit' or:ed at t a respective ~f the suv~oort raiI units 22nove: C ent O t
he Support rail units 22-1, 22-2 on t:e noved side is stopped and their
return tot :e originis co:~pl e~=ed.. As a rssul t, the 10 support rai
ur_~its ~2dmdod2de?: 08f ~bRel pekednsi devantt tde, s~~. pport ra_1 un its 22-1,
22-2 on the noved side return to their respective or' _gin positions P21-1,
P21-2, P22-1, P22 2 in Fig. 13. Subseguen tly, whil a the support rai

units 21-1, 15 21-2 on the |locked s _de are fixed to t:_eir respective

origin posiddtongd®ledy @g,‘;lf%lha bLe 34 udard VidPertign 13, the support
ra’ _'- units 22-1, 22-2 or he noved sidé are noved ?ron1the|r ongir,

positior_s P22-1, P22:2 fowards fhe_ ﬁUBF9goar§2 593 p&%%% ,lg g+on t he

| ocked side according 20 to the w df ont o Whi' G
cor ~.gpenenf 0 upre T o8 o Rdj us z the di_ stanc

bet ween thgigﬁﬁﬁﬁt ralygugétge 2 1° gnd&t epgugﬁbﬁF§%ﬁ$s tHle Ee§1 2,
22 2 is cg ed, At t:.:is tlne the wi dths the boards 2-

-2, ont o t@orrﬁgneent glcaer entL‘(I)nleéd e ‘E%A%thbse%ﬂ%nﬁﬁ/c,o%?%n%t%ﬁ?ed
|r advanggawq the 16 January 2003 J G- database 100i , ti 2
i 0O ve: O ggﬁG.l"' tS O thp S"~por v rai '.' nitS ~2W ~W2 0:1 the
mOVed S~d2 =s Cai.CL._a eCl 1"? ~~' Gerat ' % Alt )02 baS2d G ':

t h=5 1n Cr:Watl :On HHQJQﬁWﬁﬁneph %9¥V‘180nﬁPUa5@ pegl (Withag cynr
ra i 5u-' ts 22-1, 22-2 ont."'12

t
I(: CVe u E#E@pﬁ§é tﬁ??@ﬁr b?UFﬁévﬁﬁﬁﬁg oldipgr Asvisg saned. PhOETRAd  uni

the 1 ike. The a:~o~:nt of rotation. of the notor 40 for novir:g
sapgér _FapreaﬁrtgaCFordlng to a first embodiment of the present

1nven;10n, as shown in Figs. 1 to 3, components are mounted
onto a bocard 2 onto which ccecmpcnents are mounted (a board
referred to irrespéc:ive of its position is designated by
reférence numeral 2, while bcards at specific positions are
15 designated by reference numerals 2-0, 2-1, 2-2, 2-3 or the
like) as an example of a plate-like member. A case where
this embodiment is aprvlied to such a board
conveying/holding device and a method for holding the board
2 is explained below.
20 The component mounting apparatus 1is outlined
first belore explained in detail
In the above component mounting apparatus, in a
component mounting work area of one component mounting
apparatus, two electronic circuit boards 2 are diagonally

25 disposed in zigzag so as to be opposed to each other.



s calculated, and the rotaticn drver_ b,~~ the r;.otor 40 for noving
support rail units oased or. ~r:is ca' culGior. resul t 10 %ﬁ contr éésed.
The above operation can be perfornmed' i r. advance and only é@@%ﬁ% on
result ir~ ornmation can be stored ir, the database 100. and the rotatior_
driven by the nmotor 40 for .~,0~Jing support rail units can al so be
controlled by utilizing this i..”. formatién. 15 Subsecuently, after the

adj ust mrent of the di stances between the support rail units 21-1, 22-1 anal
the support rail units 21-2, 22-2 is f=nished accordi ng to th.e w dths of
the boards 2-1, 2-2, onto which conponents are to be nounted, each rack
gear 29 =<angayedtn threadth geam 28 20ndypeadknsélyecti verkoclke syctanissm 70
a ~.d .hen the sur.port rail units 21-1 on the 1 ocksd side and 22-1 or.

t he noved riaksdar e Sypckrfanous| ywor sged bl Wxleimy restdon, drhat ius,itgpward
in =ig. 15 by rotation of the ball screw shafts 35, 35 in the first board
conveyi ng/thadfid), devicerB ascshewimfyHdldfng. kevididd, | atecogniiciophe
second board 16 January 2003 J COn; T2',.'1nC ~/f:Cl dlng C evl Ce 13,

eaC ' _ _. cdhérageIHnd~sbSrongageds~didoosad. I - Furth¥rabrk; ' theagha-gear
~ ~~ b'v each Sel eCl. ve ;:0..~: TLe,..... 3nisL . 0 and t'.”.en the

suppert T idnyRy Als T Phg 1A2vE ekagdsshdegandnd2’ 216drko b2 HLOVZE

sid. ~. argbgyrﬁ%hiﬁ%CMQ% V#:VQNTH ?n C?Ig Sgdiggétio%§ that FE,anmﬁmérd in
Fig. ~~ by g, ai bt I rew;shafl s, 35, in e Second rd
CIXLV@';I%ﬁﬁTh %gd?%g"'éfggéQ%BE %%gn,%ﬁfeé?%%%or?grﬁIé{%édfgg?.?gga‘ c '

n2?2-.ir.Qa.rt -d 21-_- = ~h_a_loc d .Qde Q... th d
si de G...Eflgkeléutﬁgfﬁ r§p£f9ﬁffk.ﬁf§%2in A HReE iE§Eg9ﬁ§g§g'andng%§2 n
t ~2 10 mpved side are .7...oved, to Lriagn rweyi ng position:), at
whi ch t hePET6F 3 Bnd 37 ngtd\éﬁga‘rgd t?o‘z’lra\?%lf/%h%/ ﬁ%ﬁ?ﬁ(‘é—*@ﬁ%@éﬁ“@ TEITe
al=gned in or _e.lire in_the cen er .of_.t he conpo._rent. qpuq;in mprk area 200
in the noﬁﬁFPﬁ"*aﬁbj¥%tE§? Yré, fﬁe1§5%dﬁﬂag§a?d(9UﬁW§ﬂ1ﬁy#%ﬂ%ﬁqﬁF%%vice
13 yaits fcr the 15 bo%ﬁq §51-t$ beﬁgggrled infromthe first board
conveyir GFRBEFEERG F&iTE POINFI B The’ f trsf BEREF ~F IS PaRT g blaRsTy -
device 3 waits for a board 2-0 to_be carrieg,it fromthe Iqader 1.
SubsequenElyS28stendn ARP TR RE 96 Bhe 54O fivigesh componagdampunting
conveyir_g/ hol di ng device 3 and the second beard conveyi ng/ hol di ng_devi ce
13 are davQEK BRBEF tife FRILE PAUFCIPR eonER8I fhRPL 006 sk tida thate
carrying-in of the board ?-1 fromthe first board conveying/ hol di ng device
3 to the ®@8cdrtE bede oMY HgIho'adiafy deVilcd 13si steprpeet ko ShAl so,
the | oader 1 and the first board conveyi ng/ hol di ng :
operator, is an edge portion on the rear side.

15 Consequently, the mounting time can bs shortened by
minimizing the movement distance of the working head from
conponent feeding, component recognitien to component
nounting. Board 2 «carried into the respective board
conveving/holding devices are once positioned in a central

20 portion and then the board on the board conveying/holding
device on the right hand side in Fig. 2 1is positioned to
the left, while the board on the board ccnveying/holding
device on the left side is positioned to the right so that
the mounting movement distance can be reduced and thus the

25 time can be shortened. Furthermore, when the two boards 2,



16 January 2003 G deVI Ce 3 art driven ', .d2r the v.0i ~~0~ O the

Co="Itr0Oi LiTIi ~ that tr:e Ca."'~,r;il:" g-i'" :)~-:-: bCard 2-0 -rG:
i0au..~r 1 000 50 =- - ~' to tha firs t beard cotve~~r Hgy1¢nﬁn%ﬁVﬁQ0%ev
i ce 3is cor.:p' _eted. S, ~hcar_~t~a~*~~ v, the s; iprort rai.1l ~;ni.ts

21-1, 22-1 O the 3 5 i~ rs~ board cor:vex;.ng/hol dir: g device 3 holdir:g
Lhe board 20 are noved downward in Fig. 16~to a position clcsest to the
recogni tio.”. carera 9. T~.e support rail uni is 21-2, 2?2 of tre second
board corveyi ng/ hol di ng davice 13 hclding the board 2-1 are noved upward in
Fig. le to each conponent 10 ntunti:ng positior: (position,' at wii ch t:
suppoi t fadlaua PESAid;e@2in @ligzdge 99028 Shdecardl @wanll@@taw&d]elr
respective origin positions P21-1, P22-1) as an exanple of a wcrk position
posi ti oned i osesth t ottlea,retegnitran coewst autd.ts\eren the varioageteadds 4,
1~ sue;: desired 15 co~nponer_cs fromthe conponent feed units “o~ or 8B,
18A or 18B iyide respexti v r bazzkdéagh®,z120; Thensddie tsuctdaah atttheudes
of these ccnpcr:ents are image-picned up b’ _r the reCOyr:1tlCn Caner3S 9,
1~, and themdGad &A@ edtend tRIdend Bee 1 And 1diRfsed heLe®dPC oFents sake o
mounted onto the 20 el ectronic circuit boards 2- 0, 2-1. In the above

enbodisment .FeINCENL RS REROMhSLORCATEFR Be k2danRdd OafHeGOM L5361 Falit
board 2-0, 2-1 are positioned at positions clcsest to each other

irrespective qf 1he Siger0EoLherebachbanie o6&l W tbab%&@lé!‘fﬂ@&‘ c 1oy lt' r 1%

is pe=for: ~e5 25 the noving distance of the morklng head 4, ?4 car

January zog%egeé;vedg&g és} 1fgt (RS doudt MU LD T car, be oﬁrga&fng ed

0=": t: main te e noun
aDparatL r.f = N| ~rail units 21 1, 21-2 O 1
ocﬁeg’a%%d”g 723 H’s‘rgt%%“egei 1',.:nltS 22-~, 5 22°2 on
the roved side are ved to JE dls;ant fron1%ﬁ§c;|rs arid seco nNod
conpcr . ent ntuntingn853|fi'hs B receded’fron1above e %pof? %ﬁéﬁ

38-1,.38-2_in Figs. 17 ar:d 20 uentJ varloug t e=: ance
t~ otRs foFOParé r*rﬁunﬁ‘rccb“‘ajpp%r a?%s OT‘% ﬁ%ligl MEepPa g?FEWﬁ G SUppor t
GiTou t beAREeB R Pem ot et P e %epfai&én&i”wl* baFdaleo 50 e 1 e
nozzl e static”; 7, 17, can be easi
to 9. Through these flgﬁres, like component members are
designated by like reference numerals.
Figs. 1 and 2 ére a generél schematic perspective
15 view and a plan view, respectively, showing an electronic
component mounting apparatus in the above embodiment of the
present invention. A component mounting work area 200 cf
the mounting apparatus is divided into twec areas, a first
mounting area 201 and a seccnd mounting area 202, in a
20 plate-like membef conveying direction at a board convéying
position, that is, divided assuming a component conveyance
path as a bordar. In Figs. 1 and 2, reference numeral 1
denotes a loader, which is disposed on the board carrying-

in side of the ccmponent mounting work area 200, and

25 carries an electronic circuit board 2 intoc the component



perfornmed wi thout trouble. The convevar:ce flow of boards under the control
15 of the cor:troi unit 1000 is described in detail belowwth reference to
Figs. 18 to 21. Figs. 18 to 21 show a flow of electronic cir@danugpasds 2
during production (conponent nounting). ~.° a stage w:ere the prod' .:ction
is started, t~.e support rail 20 units 21-1, 21-2 on t~:e |ocked Side and
the support rail ur_its 22-1, 22-2 on the’froved side awe synchronously
driven together. Figs. 22 and 23 show timng charts in the board conveyi ng
operation. Fig. 18 shows pcsitional relationship when 25 conponent nounting
production is finished. Rt this tine, 16 January 2003 62 the e' ectroni c
circ~~' _t boarvgvangst @I produle280RBRESRTE SOLEAdRT- WIT ' akea 220Qdefi N1 .
Fi Yst, as shcwn in the ti:~irLg char is i.”~. Fi gs. 22 ~re corlpon?:It I|;
.eunting pwbdact itbre firsfi mistrddna age2. 201afand rthe. seadme rhowet ihbnyt
position detectyng sensors S.'' .9~ S39L detect that t:'le support plates
38-1, 38-2zpkatlp@Xisst ahissecmndabddardncortvegieny/ hotideng da teseBce 13,
start ' lo.~ering by drive of the support plate drive cylinders 39, 39
under the ggfetrC_10f ideacontriddaden,t 0OOhand atisddsed posi thenesbhatd
their respective lower~limt positions. '"nlhen w.. detectio:l sig:lals fro:
the | gwer ¢ipkgingOsiti o9} glet get ithe SN SeB89kon3d valrd NPathi Bt hene
control unit 1000, the board stopper drive C-Jlinder 32D is driven and a
stopper 32:dmo¥high [SuPkAdes An 4he: sUpposiarahbradit (2L 1R i 2

| ocked side of the rirst board conveyi ng/ hoiding device 3 ar:d positioned
at a raised; positi dui i Ngoarl F:%% MHNI-Q0R8EALLON. ooH $cd Nuthg fjd st
board COr: Ve Lﬁ@# h%egf'iglng" d%gi'c-ef%wlsg&%fa% lﬁﬁé %gar % Vgég‘éf:\?([)?res Fgl ELa dsr{ ate

w . ere thg boar an cALEled eyt ORRYY 327 2., hiChe .
provi ded oﬁhfzg?gpéﬁggbrﬁ%?afriﬁ ifﬁffizﬁgﬁgtﬁ@ Vocﬁ%d“@i ngEE%i%ﬁ§SSeCCnd

board conveyi ng/i .ol di devi ce, 13 gn? asitioned at aralsed positiQ
duri:lg arﬁ%ﬁﬁgf%ggaggggaf fo“?“élsd o%e?gkgbqgﬁﬁgkﬁﬁg g%é?ﬁ 29§%08ﬁ33 in

o SUEHS Mgl iheDogngZotan B carled w25 Wen (:42 2iseiloe
compconent mounting apparatus of the above embodiment,
various componeant nmembers are positioned point-
symmetrically with reépect to a central point 102 of the
component mounting work area 200 (see Fig. 10) as described

15 below.
That is, reference numeral 3 denotes a first

board cecnveying/ho’ding device equipped with a pair of

support rail units 21, 22 (when suppecrt rail units are
referred to irrespective of their positioned, reference
20 numerals 21, 22 are used while reference numerals 2i-1, 21-

-

2-2 are used for support rail units at

(R

2, 22-1 and

ic positions) for conveyving and holding the

rh

speci
electronic circuit board 2 carried in from the loader 1 at

the board conveying position. Reference numeral ¢ dasnotes

25 a working head, to which a plurality of, for exanmple, ten



pCsl =C~ CeteCt r~g S2°:sOrS 53~~, S39T, art _:~put .:1 thACCr:trG L:":it
i~~"0, ti_e board StCpp2r driV? G ~lInd2r .521) iSdr i ~rer: int"'.n. 2
firs t board cor:v2,~' zg/hol ding dev' ce 3 as described aldéwanuary:2003d
tior: tothi s, ir. t'_" N e |rst board 5 cor.ve~i ~: g/ hol ding device 3,the
notor 40 for nov= ngsupportrall ~, :r.its is driver.andthe ball sc=2~~~
shafts35, 35rotate syr_chronously.Thes~:ppbrt rail units 2'-1, 22-1start
ai:oving frc:~ afirst conponer:t mounting position tomards t he board
co ".~a~; i r_g positionintr:e centralL por~.ior~ 10 'of the conponent
A~rounting work area.200 as shown onward in Fig. 18. In the sacona board
convel i ng/ iogdi-uh degice8 d3 Aszwekk, 19. Toe npLekidQ foid mawilRg nguppart
rail units .s driven anal the ball screw shafts 35, 35 rotate

synchr o: oushyc cEhe, SUPPSTboRakE Ukd LR Rleds a2 228EAEL 45 sWDViH Orf £0m a
second conponent nourting position towards the board conveying position in

the cer_tralpeiti P ofs ther I CRIPOREAL MBURLI-L )T sWaik Area 200.-as- show
downward in Flgl fg Auathls time, in t% e second boaré%ponveylngfh0|d|ng

device 13, \wheiri,the. potor 4Q fo5, goyl. 230 SURPROrd, g akk yuni 5,20
driven, the“ﬁert %r?ve not or ~2 |sralso aflv ~r at t e sam&*gtlre‘land'as

cor: veyance s sharf £d; sg. LAt ;g boand %h@ Rostioned o the right;,end
porti on sidé I'n"the secon dar d conVeylng/ ol di ng devicé& Ié ed
towards tr.e left end partion. e % oard passage egeggln ﬁnsor 31-2
25 det ect st fie “BBafd -5~ WMﬁﬂ?ﬁﬂ ?rm tHordr 49 Fortrovitng M6 FanddryF 2003
64 support ra' 1 units is |ves%|§ Ludged 1§vhe %hl rotor 40 i S dr
_ven, rAQBNBLNEhEIRE £4r 1\RS RS Poef W RZ%EeLt i S
irao 4~ 1S not dr_'.ve ‘'ve G ti'?e beWdrive I'LOO 4~ L":aV
L7e CIﬂ1t|ﬁE%H‘°nr'”f¥§fis ?oPlFﬁgsﬁgrpdbe & B Eo“%§¥|ﬁﬁ:tﬁeﬁégPaﬁpﬁbonly
or. the su port rail units 21-2,22-2 of th aseCO=LC boardco”™weyir_gi ho

di ng devi cea8 t6§ﬁerﬁencﬁﬁébéﬁ%4n%%ﬁﬁ <Te From i Fohptlpg arez 201,
SeCOndbO~r d COnV2VI r . g/~-lold| ngdevice.3 tot a un 1 oad?rside

. Conshauert0ysefeBoa? d2r21 i §vr 08t i3 uaéd MOZdrhasheld sgdppsler for a
railunits21-2,222 durir_g the . novenmento=~ the support rail uniis 2i-2,
22-2. al smltanbityh@frmg@rldao Flor el LEVPAGCsUpPRenears @ sreslagegen

and then. a _
these nozzles with rozzles 10 attached to the working head

4 as required. Reference numerals 82, 8B denote component
feed units, which are positioned at an end porticn on the
15 front side of the operator with respect to the first

a 201, that is, in front of the operatcr, and

M

mounting ar
house taping components, which are components housed and
held in a tape and &are to be mounted c¢n the board 2.
Reference numeral 8C dznotes a'component feed unit, which
20 is disposed in the vicinity of the component feed unit 8B
in the first mounting area 201 and houses tray components,
which are components housed and held on a tray and are to
be mounted on the board 2. Reference numeral 9 denotes a
recognition camera, which is disposed on the side closer to

25 the center of the compcrent mounting work area in the



prescribed time passes, that is, before the support rail units 21-?, 22-2
are positioned at the board conveying 15 position, drive of t' he belt
drive motor 42 is suspended once and the notor gets ready fdf Jangary 2003
subsequent board conveying operation at the board conveying position. Fig .
19 s.~.ows a s to t2 where t~' _e Support r ai 1 units 21-1, 22-1 or the
first beard CO1V2~Jin,j/holding 20 d2V736e 3 and th a Support rail units
21-2, 22-? of tree second board cenveyi ng/ hol ding device 13 arrive at the
boa=d conveying positions in the central portion of the conponent nounting
work area 200 and are stopped at their respective boa-d conveying
positions.vioithtg stat erhthec2bpboaddr Eesetche usrit p@Rt drai ltami i 28 1,
22-1 of tile first 16 January 2003 QJ bGa' _"d CO'?~~"ey:..~ C~. /::0ding
Ce'v' _Ce Znounei®hi TaxepGA0Ta2d umidiS 2202 6h t2R2§2~GhE: th b@'ctdon
COnva'dii:g/i'lGding devlCe _3, cnd the unloade_ ' ~. are all geed .n or_e
10 i:2. Geregudbesel gat BORICE r@IniGddmdiadt: 2shéows HLORNE g2t 1k01' eft.
5 Subsequent'y, it is detected that t'.”~.e support rail ur:its 2' -2, 22-2
of the secpndiheargd, cpnygying/holkdi ngrdeviree k3 angertqved from the, segond
conmponent mou:*:ting ~OSi.ti QU t0 the, board conveVI.:lg pOSltl On,™ that
1.5, drive Q R - A e A P Vi 5 n0+8up pertopail Jynits &~ .
a SEO nd 1efﬁéﬁ% %OEV§ 9rﬁ§7sﬁu§%'d?%EgE%VFBetlg'reﬁ égtg%b%g T‘%ﬁer_
the bel't Y ‘ ; '-42'\1.1 d i]V , r:)ad Qe' 0 ‘r-\dr- S £ 1 ue ’d:’.- 2mar
(conponen?g-ngﬁ%{égéET% Tﬁ%eéééogg %65F§“5b%§2§Tﬁ%?%%T'??i@gHéVi%%“iBais
carried out fre:n the second Aoqrqacgnveying/hoid:ng device 13 to the
unl oad~r T §§ﬂnﬂ%ﬂ?%ﬁrﬁﬁo%.?dfefe carrying-out is determined w en the
board passage detecting sensor 31-2 detects that t board 2-2 passes, and
is not present. Whe;e%hébﬁg?LngfEFSPF%ﬁ“ﬁWQ#%}cgﬁrgﬁnﬁgﬁina(ﬁEQQQQboard
is determned by the control wunit 100C. the notor 40 2Q for moving support
a1 uni { BOGES hEOT TSR AR Lot e oL GE T RR] B8 8| & hRbEn B
conveyar:ce cf the bpoard 2-1 pquuceg in the first beard conveying/hol ding
devi-fe 3 FFORCENe FR+st Wodrd éonveyt ngPRol df2VeY dB¥i &8 f18ifhedsddthd
board conveyi ng/ hal ding device 13 is started. 25 Subsequently, as s:nown in
~'ig. 20, eWRERTONIE Bolaretit 18°38Augr FeRO03hrit vaFoBetBet ifhg S§~Rosdid 33- 2
detects arr'_va' _ and passage O tile board 2-1 n the seCO''_C ~' DGCard
C~: ~1 : VeyForgavilrgi/doldj e iieel a8, 3dinl e G ihe Beurting preg 0lr. 1 Or
~2 1S St' ~ppc''d, -, "

Reference numeral 14 denotes a working head, to which a

plurality of, for example, ten component suction nozzles 20
15 for sucking and holding an electrenic componant are
replaceably attached in the second mounting area 202,
Reference numaral 15 desnotes an XY robot, which positions
the working head 14 in the seccond mounting area 202 at a
prescribed position in X-Y directions, which are two

20 directions perpendicular to each other in the second

[\]

0 Reference numeral 17 denotes a nozzle

~

mounting area
station, which is disposed in ths vicinity o¢f a comporent
feed unit 18A described lzter in the second mounting area

. 1

table for

{u

[
{

202, houses a plurality of kinds of nozzles 2C su

25 a plurality of kinds cf electronic components and replaces



whil e the board stopper driue cylinder ~~D _s driven and 5 the board
stopper 32-2 is raised to ire upper limt position . Tire upper end
pcsitior. detect-ng se:-isor S32 detects that the board stopiSet2myacy2003
reaches the upper |imt posi ticn ar~d is prepared to stop the boa-d .2-1 .
~lea'.'"'".~, ~:Lile, the board c-i is curtvewcd 1:1 a dir2C.tiOi yr0' L right
t0 left 10 ~ . by drive of the belt d=ive3fotor 42. rfter t:ze board
arrival detecti”™g sensor 33-2 detects arrival and passage of the board 2-1
and a |l apse ef a prescribed ti~'e (for exanple, 0.1 ns) is neasured by a
timer T4 so that a delay is achieved by tine ~eq~aired Tcr the

boar d~st oppére32-12010145 bétrairsmkies t he epperikidnido posét wvonkingt akiach of
the pelt drive notor 42 is driven in the reverse direction so that i the
bel t 500 atltfaclased tayihesduppor Refaidenns t 122231 22-268f t heBsedendtkoard
conveying/holdir_g device 13 is run in a direction fro: left to right and

t he beard Zokdohermnvess 20:1 1§ he weverseader esbs08iondRena=t _za regg-t
side erld edue of the board 2-1 is brought into contact with the board

stopper 32p3randért henboand agriyal r@etesst ngr aRNSah B30 4lR6t Soar rinal of
the board 2-i. :after the arrival is detected and a prescribed tinme period

i's rregsuregelg}bpﬁhqp%@ iABr al3a dshye @halhe: §e| Endrde PELOr A%d Syith
st opped. The 16 January 2003 6; best drive :rotor ~2 -s t:~us drive: ~ n

i} «- 2 + yrTe | b - "
excess so g_,atsggce rtogf?:hnscgc?ea 28y ~afd ﬁ%ﬁg m)ya‘i 2, :,%—Peﬁ_aé, w&&f._OlAJgr

t '-r tD ccnfact with the rd stepper 3 rer

~a vd v alcod’%cgﬂelﬂlgG‘ﬂQNﬁc} ardT i &g b 3, 'an%b—aag WH) |k9e5

sensor 33- i etect’s t= e arrival and passage *of oar

rotor 40 f V|r p unid se1.5, ven d e port rai 1
unlts 21-2; gbaﬂg f”?hégpsg%or %oard‘%onvégT r. gpﬁdlg' fB% SEVBC
start : OVIn fro & boar ~ru t~~t
s°vIJr tﬁ? ? qe urig wnlcq ibS%gggau%5r1f~tHaFlnigY of
Thdt is onveyance~of the b rd 2-1
on ifg sup o?tcrg:%?nﬁm t Cos ST R bR E oFohhe [SHppaRe Ba
uniis 21-2, 222 thensel ves fromthe board conveyir:g position. to the
second—%xﬁn%Oﬁ%Hf ﬁDEﬁFWnﬁoﬂﬁﬂqﬁWﬁ§%u%ﬂ%ﬁﬁr? %Rﬁo%FePﬁé Bgusghe 2RF ~~e.
Tb:us, the arrival of the board 2-'_or: the support rai' _ units 21-2, 22-2
at the pres®kdbéd pdsitFel @it t R&<ar FPvdle of*oléesupBar t Tha Pashc s2x1-2,
22 2 at the second cofiponer:t nounting posi tion are both Linished arid
t:~e boar REIRRGE? : GUBPERAL Ln e OHas SheECOMHEItian #eAr20 vhecheksr se
drive of tr:e belt drive notor 42 is stopped and tr:e drive of t:-~e notor
40 for moiiRPsipport E£hEl sasie iBLese Bt bppele anéem mumﬁoq‘:om@r*@@ard
.conveyir:g operation is determ ned a*d the support plate drive i nder 39
i s &5 ven moIthiatd t Ner&uppor Ehpl atic 3Bl i 9fr dihgedcomhenenthd b@%li‘él 2-2
is supported by the support plate 38-2. 16 January 2003 08 SO ".c t i
iv:2 Der il8&d instheegecondegounténg rates 2R lBosmed and picks up an
!

image of a suction attitude of an electronic compcnent

sucked by the nozzle 20 of the working head 14. Reference

numeral 19%a in Tig. 3 denctes a two-dimensiconal ceamera in

20 the recognition camera 19. Reference numeral 19b denotes a
three—-dimensional camera in the recognition camera 19.

There 1is further included a first moving device

cemposed of & ball screw shaft 35, first nut 27, second nut

48, motor 40 for moving a support rail unit, selective lock

25 mechanism 72, and so forth, which are described later. The



COnVeVi ?1g Cite=a 10:=S . DL:?'1:':g t=1li5 ti~le L er' _O.""".~
r~,pla, ™ eTlle® t of r:ozz~.es 20 recuired for production cr t he lil~ e

s performed in tLe nozzl a statio.”.~. ? i or the 1' ke. In effrary 2003
nozzl e replacenent is per for~ne~d a plurality: of t_nes to produce one el
ectro:?_c circ~:it beard ?, a::d nozzle replace:”en t is perfornmed since
t"e r_ozzles are always rEtl:ri:ed tO Crégginal r~QZZl es at tile
b-eglnni'lg OI" prQ&d'1.~.ti0?"'1 o..boards 2. zZO' . . . i._rean~ ~y~i le,
int' _:e fist board conveyi ng/ hol ding device 1, when the beard passage
detecting se=~sO 31-1 confirnms passage of the beard 2-0 fromthe | GCacer 1,
the board Stopperodrid r €0eyils Hder/ BRI RS ddaiEiraand t he bvaved sthippdmna32- 1
is ra sed to the upper limt nositior_. The 15 upper e:~d position

det ect i ng Sersprn882ndet@evscehdin t he doigarak stwpgerc 327 r €aehesoihe Rpper
limt posit=en and preparation for carryir:g in the board is conpl eted.
Mear . T~hi leynaftiery adl rapse.cof azpweser i tied thowe-d scoeaswiedr bycaition~er
11, tee rotation speed of the bel t dri ve r~~otor 20 42 is reduced so that
an i "~pactarid S r eddeed wahien. pd et beay da+0 Wisi di ougbt ciskira seentast k Webl t he
board stopper 32-1. Then, t'~e left end edgy of the board 2-0 is brought
ir_tg corlktact pwkt-l the heard stoppes 32rdsantbdFd Vadodya§hegpegrding0 is
detected and confirnmed by the board arrival 25 detecting sensor 33-1. After
the arrivais,iQk the boardyhss1el6 lAMRIH2003:60; d8t ealsethdr rdr-doq  enbeard
ar=iva_ detect=ng sensor 33-1 anc' a ' _apse cf a préscribed ti:.”..e is
nmeusu=ed tr= ire=. Hn: dsi f e belt I r ot.ore; | S- Shep . The
Del ¢ C 1. Phe! GEre Boutlesds 1%9??3%?’;  B55; ePRyEEe O TR RRELe [0e)
eft 5 sidg _end.edg . dhe board_.2-.0.is Jarought i nto.cqgn W th t.e board
st opper 3§fﬁgﬁﬁﬁ (aal%ffa Th% Nbégf\g/vﬁi Ilg, aci’fs%.t g:}rﬁ‘ff}.‘agdbga%%%%é‘\gsangoé’ 1drggt eCti
i:g sensor, ~.31-' _confirms t'r~e passage of the.board 2-0, t~ e.ripter 40
for novin “guﬁﬁor@“r'pacﬁe%niot‘s %s%d?‘i%vegg%ﬁ‘g tsﬁ‘;‘e 10 §§{)p(2)fr”t‘ Srtfai i'lﬁ'unzlo}t’s

21- 22-1start, nmovir:g frc=" tingboard COnveyl ag position tCGlardS tile
(7 18 CoPBorBRtohe 181 | AT g W0stPron Y RAE | SUok Shhr i the A1t
recognition1cagera 9. .zs in the . Case Cf t:”. e supp tb&gilv nits 21-2,
22-2 Of tRAEBLIBEELHA bbAFE cBRTEFY-SGY hdlP di G dedP céCFF M corPeya cé56t to
board 15 2-0 and noyenera of .the support rail units 2 1 -1, .22-1 are
carried otBSaFiPRE SERETtir é.“c~r§ﬂféﬁpcbok%%¥$1ec?§%e{l39%‘895"3‘&?@ éé’r‘r}_}lc@t ed,

t he board conveying operation is finished. That is, when drive of tre belt
drive notd? 43 |BCE¥EEppRd &RE dSPORNEf RHEL Dt 8L VAGT ot novi RGTEGSREER rai |

units is 20 stopped, a ter:r,ir_ation of t'.". e board ccnveyi ."_% operaticn
' s detercrefsind 5he O9aliphofFPRpRAL BS dFLVE CEHATndR L'82e R sthe Doard

15 conveying position and a second work position, at which a

D

prescribed work for the board 2 held by the second board
conveying/holding device 13, for example, component
mounting, is performed in the second mcunting area 202, for
example, a second component mounting position.

20 The XY robot 5, 15 is constituted as follows.
Two Y~axis drive units 6a, 6a of an XY robot device € are
fixed and disposed at front and rear end edges in the board
conveying direction of the component mounting work area 200
on a mounting apparatus base 16. Two X-axis drive units 6b,

25 6c are disposed across these two Y-axis drive units 6a, 6a



driven so that tr.e support plate 38-1 is raised. Then, the board 2-0 is
supported by tha support plate 38-1. Sone tine period is requred durlng
the board 25 conveying operations. During this t=me period, Tefieeneiis

16 January 2003 70 of r c~z' es 1Craqui red for produc_=o n or t~e lire i
sya ' 1l~erl0 "i;Led In ~""-d nCZ~~e Stet-O: 7 O :."2 ly. ~C2. Flg.
21 S:;0OnS a S=ate mhere the board Co:~véf~ng a_ F Or;erat~.On i S COml
et2d and t!:a~ the prOdLI Ct1C:1 OL tie board, 5 teat is, coxner.en t :;:cue
ring over ationis s tar red as in the case shown Fi g. 16. Sl :~' JSe~uen
tly, when t~_e production is conpleted, as eX Ol al.ned Gdltn rcf2=2nCe GO
"1gS. 1 astocﬁ2~*othEDEuVZT@E“awﬁa“QMUt$“21t"22 ‘okxéschdboacgion ard

conveyi ng/ ?~oldi:~g dev_ce 3, .10 ~ ~ 13 .are noved fromt_ze first and
second coavped. apgtllhnsuobzting msthénmero t hee boasd<cogveyeang pbsifidron. so
" that the produced board is carried o~~t. r.rter a subsequent board is

carried iflpyingeist ahe i1 el wda,ectlt@tiweeamumtlng 8iabeskd Eng.ch2lx-and
the nour:ting oparat|o~ is contir: uad. Thus, 15 conponents are succe35|vely
conponer _ t nounti ng appar at us, “trie corrpone ~t rmuntl ng work ar ea 200 of
the poard, 2§ s,di ¥eaded 4 MO tao,8keasy the fdSihJuiti Nonar 8a=2020and the
second nounting area 202, 20 assunlng t"Le board corweyance path fromthe

board caryyi Lde sto d&; egrdscywingrout §Lde-3S A Lol eFpel R-the
first noun ﬁggg?éagzo%l tﬂ% %ogrd 2-1 1s carried |rc fro#nthe Io%der l1to

the first ipunting ates . Oradbecboard 2l » poshtianed and,peld.ton a

nount i ng opera ion-at ~a 25 portron. closest to tha conponen unit 8A

and the 16 Jangary 2003 71.re n,\l i d i O ~J!
a of treb Cli E p0| At r“‘r‘e% ]% %ﬁ °f niol"t C~%p£2% 13%%?\%“‘(i§t

O the ' - nting &pa 01 al g a dlg C%,Cn O _.t.ha bo d
ConVe' an ?QLS 23h3cEbel 72X1S (OF VS §RIEOD FQYRINE G2 aria ~0-~,
10 . Y-axis direction on.ths.¥Y-axis drive units €a, - 6a, and the

working head 4 movable in the X-axis direction in the X-
axis drive unit éb. The XY robot 15 is constituted by the
two Y-axis drive units 6a, 6a fixed to the mounting
apparatus base 16, the X-axis drive unit 6c movable in the
15 Y-axis direction on the Y-axis drive units 6a, 6a, and the
working head 14 movable in the X-axis direction in the X-

axis drive unit 6c.

The above embodiment of ths pr nt invention is
characterizad by, first of all, the structure of the first
20 and second board conveving/holding devices 3, 13 egquipped

with the front and rear support rail wunits 21, 22,

rst and second board conveving/holding

[N

respectively. The I
devices 3, 13 have exactly the same structure, except that
the first board conveving/holding device 3 and the second

25 board conveying/holding device 13 are positioned point-



5 ccnponer:ts are suc:{ed and held fro~": t::e co::vpor.ent =eed units 8A,
83 and ::~o~anted or. at least a half area (a s~".aded area 2A in Fi%} 2)
of the board 2-1 on the front-side with r2SCeCt t0 an C Jer 3ta@ngant 200%
Side C10S2r tCt~":e FIrSt co::,ponent feed unit 8A. Subsequently, after
tze Tounting 10 wor' .~ in the first nounting area 20i . is . finisr:ed,
tl:e board 2-1 is positioned and held forédZa nounting operation at a portion
cl osest to the Conponent feed unit 18. of the second nounting area 202 and.
the recognition ca:~era 19 as a='_ eXdnple O the SeCOnd CO ; ~. p0: 12Pt
r2C0Og: 't On unit t0 15 nount conponents onto the board 2-i. Subsequently,
in the secopgmpBYnL=Ng arga- 202 sperpoRenithare=suekedpand thelab fspmhbe
co~.ponent Teed units I8a, 183 a=:d nounted at |least on a calf area (a
shaded ar eg;RAchBnFi GhoR): Mg dhexreasashda vi ewad fa0m t henoper ator 08 the
side closer to the 20 conponent feed ur:it 18~_ of the board 2-1.
Subsequent ly, .after,thesmuting worksi$: fdniss ¢ hesecond s 4;ng
a=ea 202, %%ee%ga'r dbé“:'lci S 6arérq‘vigle' {:Alj:%*%r ()&T{ th'g%flcelnéd %TEE%_Q%dI '?%J%har ea
202. AS are Ul tve;Lu%n o Q t23t . di StanCeS between the board 2 positioned
at each moUhtTng araa 201" 25 202, eacth conpor:e. .t feed uni t 8A, 18A
and cr recognition. 16 January 2003 Ca~Wera 9, ' 9 _Ca.'.? be_s',:GS ta:":
tla; :J r edL:C2d &5 édﬁf’a‘ru@ “~.2E§J)’i TS PUBgFaLs Al 22 .qe‘%s‘?
NJhere _. DOdrd '_S_:':21d G L the board COn anCe pat:. ' ..'=the
COThO lei & PRLrp=°f :S:c?%—GL WOE by B 57 :‘i%l?é,:nt r?épt~7f}do; e de) gb??rlh can
be sriLorterled a;~d p roductivit~ ca:: be 5 inproved._ That is, one .
conpor _er H1TRERPRg PEEk SHTh DO RFPeLnYIF8~2-MT iy ApPar af uSOrY Sdii%ed
into two areas, the first mounti::g a;ea 201 and the seep"d ~rou nti ng ,
area 202 $6:d h&C 1M DOdr d9°2 74 e2pd €UV aKd I T.hetd ocrenfseEiROpe ©

i T~O~::l1ted. .10" Then, t:ze board are noved bac.'~ and fortL~. .in each
nount i ng ariexsiot thagrdorpor fenfEORFeS @7, SHEPSG~.23d, Whtt ndhinedtéR t he
end edge side of the nounting area close .o the COTil~On2:a feed unit.

~' ol Oexanplaie; o¢fie shierar® FAlthaitis s¥lri-@dntFugchieRs28F 2 p6sPPP&fed at
the front-side end edge 15 O~ the nounting area Wile the board 2 in the
second nogmitl :umitarea 202 sefesshtiors gk athern: dheeatlisiatecendebdgenof
the ::.punting area. Therefore, the recognition canera 9, 19 and the

el ectro: ~itheci raupdchoar da210, ugitsappiloaclk2eacts Ctadjustedavédiheashert est
di StanCe t h2r2bet W2n 20 irrespective e~ the size of the electronic circust
boar d wheadimgtndig: opecatridang dre peef boared.wibrisPqeecctrkyngt i moéng

di stance of the Wrking head 4, 14, that is, the distG.CeS betW'="1

pCsSl t 7. O LWEdter 4&' bpaedop?2r at28nS,isSl :tH&@ | Dackeedcagrid . onA arch -mouidie ng
operations of conponents are 25 mnim zed. Th;as tha ~nountir:g tine can be
shorsenedsapgdrite ralb Janiary22G03ctIops GCat idipporte=rai+Ci2i't. @nCan
De ~L:.prOv ed . ~L'1 par t~CL:| ar , 4vile.”. co”por.ents a=a

convent i opak mote O det, 20 00¢0 dsbesrwkd nateoedihngi red t yhez wthiehbaaf d
conveyi ng poslt~or., the ais~ances batween positior:s for thrae

operatior e SHELEAN: 2. I eCOYYthatriGre, andrnT' 4ot | ng €0 COPRrEn S ard
10: 1g nor a s~!.all board and thus the nmo~wnting ti:”e is ' or.g. In this
embodi : ~. [ BRLraN0WeY lan et her ] theabogn ddbSnemmlklr, 0nk car de, d:iddasdward
is positioned at such a position for nour:tir:g operation that the

di star: cespbetiweanc Nost{i gasphen tlhrree s opest i ORdESpor'tiBHE ib@N.the
recogni tion, and nounting of conponents becone s: ort. T:.zerefore, the

MWW i n guhik vl Syt Bt hal by vt eduged.; 3 niparikcubaknd Rxeachs
m)gﬁi ng gé%g’a '?'ﬁjgwcééﬁprg&n}gﬁt fee% units SA? 8B, 18~, ?88 are di sposed

al nost at; Lhe whole, the ;end edges al.ong {tdhe bogedokSdaei1weyi N di ree i on
in t:ze conponera rnounring won'.: area as show _"in rigs. 2 and 3.
Therefore, the.r it] L =er 9,419 at i sppsed on. the central; side
of 1 he. colBORGRE IO | H-Roras ar G S0 RAT TRt et oLt | e ur: or et

i A\g"word: " area e 'the positior: w:ere the
board 2 is tp be ~ositior_ged.i. s.loc d. the ¢e l. side.of, the ;20
corrponentu%gﬁtiezr?‘g w%%k ar afit)%#% ?‘:h%e"%gar‘dfc%\%)%lgﬁg/ahofr|‘r‘1% §fce 3,
13 so that t-~Le d' st,arlcﬁ:eg between positions. nar_ three 8per ati.ons, sugtion,
recogr: i tFohdeand Wounti n§ &t & eht s BECome Chor £BF. PRAIE" the
mounting time can be fur they inproved. Since or e 25 conpqnent, nounting
worde ar eal 26b & di §FBRAEitnt Jt?/vo,‘?f‘hémd 2°Support pofe 215 in the



16 January 2003 74 nop=ir_g distance of the woy~i:Lg heads ~=, |~ _s

Yed~~ced and '-"' ' ~. 2Cn!'Jei::;p=0'led . Fo= 2XG:~t71 ~?, in
|.iii:5 the IlQuntr.::g |.iT~ the nounti”~g apparatus of thid6elanuaryddd®sn t,
ti me requi=ed zo nount one r_.,~npone:nt can be reduced ~o about a half of
that 5 required ir_ a conventi Oral devi ce . T:~!~s, nouati r:g tire can
be subs~antially i:~:proved. Since two baayds 2, 2 are positioned
diagonally, ti'  _at ' S, i n Z7.gZag, 1n the CO-pOne~:~ I~. Quntl.:" g

~rlO:~Carea ?~0 in o-:e co_npor.ent moun tir:g apparatus, a ~“ou™.tir_g
ef=iciency 10 ~ per unit area can be introved as conpared with a~
conve: _tiopal;deyicgrn H-dlclof-ly ong bogrd ¢:hs RE:GNebi1 unit

Furt hernore; "due to the zigzag positions of the boards 2. 2 in one
conponent upging_apparatys,..for e e, oLr 1L, COL nt.. f. N such
as the traiilri-)t 'y%er.gig' “Cnd;mo ”fcesr’ed‘TJhT%'B%, 8‘18§E“n9\7\q§%§% gé‘rﬁ%%‘gﬁd'u'c %‘F
chips or t Li ke car. be housed_ wi thout reducing the successively disposed
nunber of 1 et8lﬁ%&&&ipBEiFﬁﬁﬁedt%%nﬁéﬁg f%fééﬁ' nFtT -f 6 eXBple Scadsette
feedlﬂﬂt§h£¥1$hglj£§ can_be positioned in zigzag in an area in whigr. no
board 2 | FPP praced*Fhe conPonentFeed-unit conStitiited by the T aytype
conponent feed unit or the |like can be hpcated closer to the Qoarq ar ~d

t hus TonpddicEe§ eddf Af L efLLE) é&dﬁpﬁ‘c‘hn bet Fhpr DVESPEEFEher: FGFE, 184EST di ng
to the above enbodi nent, 25 when maintenance of the pounting apparatus is
per f or med,snd 1BOJaAGEr Y 2083 125 & RNSUSHEPPLFaifCR FE3 2R & SUPPEK T he
loc' ~ed silo and ~ W*' 22 ' 22-2 on the zoved s i de are the s;~ppo;t ra__
u_.-~s -~paivedlb. drpdsie —vAsinityatofa-a oikdtarmndrof thfe ¥e25~S1dgT. | d
second ccnpor -er:t nmounting positions, resoect;vely, and 5 receded fro:r.
abOve. t he ssypgport phat esnd8- 152 38r2Ficonfepreht fgveghdnd neadlg~~en e€ach

mal r: tendnCe works for the noon ti r:g appara tus such as, for exanple, r
epl aCe' ' u.ld?dar Chuidte swurport PBnscB7gw0ide: se Supporthpl P @8: 17238-
for supporting t:~e el ectror_ic circuit boaxd % from downward or 10 real
aceldent cahitthe 2R0zdzes 'mbze 2011 pdtwliwbzlelgtatitne 7, ¥ 17darection.
perforl~!2d, the varicus nmai ntenance wor:a can be easily per~or:ned w thout
troubl e. Refihemay equtdeaiugiordepdiad €sa3daddn dereasshadtreptaicad ia a
batch and thus the tine required to charge positions of the support pins 87
15 can bedskodisenedbds t BEEADIEneiafr aneirdd imansoar e28odhr aHeedy aath 1 e

" sensors and the stoppers are arranged so that the board is placed in the
board conyeyi ngptdi reckEen iand her sggendchear dgzanivvyd Nngbhoi dinky deydee 13
or:ce and then: the board 2 is 20 noved in a direction rove=se to the board
cor:reyi n.gndiek2eli/en 1andh pasi+ieaed, whenignkygarr angerert 0fq thedridst
board conveying/holdi ng d2vi ce 3 and t_~~e secor:d board

coneeyi nghhol dj r: gigewee L3 s changed Roint - skrpRhEicallr andot hevhoard 2
is positioned in the second board 25 conveyi ng/ hol di ng device 13, the first

board  16,JgA¥aky nd03direction (X direction) of the support rail
}

units 21, 22 and both ends of which are rotatably supported

by a board conveving device base 44. Reference numeral 40

derotes a motor feor moving a support rail unit, which

20 drives rotation of the ball screw shaft 33 in the forward
and reverse rotaticn directions. The linear guide member
23, the front side slider 24, and the rear slider 25
constitute a linear guide mechanism. Reference numeral 27

denotes a nut, which 1s rotatably attached to each end

25 portion of the support pole 2la at the left end of the



% COnV y'" Yl~~'.~A-GL dl?':g Cc'JyC2 .3 d::~ tJ.'?e s2COr_d board
COnveyi:"g%':0L dli:g deVICe 3 Can ::cVe e~.~Cl,v the Sa:~L2 structu=2
aid bcCOl.eSi ~1 COfiu".LO:1 wWti': eaC': O'.~. é~ . r,,J8-43Hay 4003,

by tha 1 nrl._i nrd n:~ar~,tinn and the t , ~ 7C a 11: °IOC~Z|rLg Oper at Cn
O ' he SeieCtl V2 10C. ~eCrlaillsiTv , "1-di"'er' On nfh’i"'g Goeratl On, i
' Wf:1Ch the SuppOr t tall unit 21 on tRé& | ccked side is :r.oved
integrally with the suppo=t rail :nit 22 or. the noved S|de., and a

di sta: ~ce adj casting oper ation according to t::e boa=d wdth, i r, ~~~h
ch 10 ~ the support .rai'_ unit 21 on tie locked side is ' f i xed and cn

|y the supporborai lranit @2ior 21 hembvédsasi derpontoved,iecallbbelsel gtt ed.
The drive shaft for the distance adjustnent according to tr.e board wi dth
for adjustvhngitheydost arice betweerntherisuppach ba2iring 43 25, s22wacciot di ng
to 15 the board wdth and the drive shaft for conveying the board can be
comonl y USEQ Theseforesrdihe-mudadoer wafcd hendr ivgl shaf-ries cgrabe r3sluced.
Thus, the dr”i ve neczanismfcr the d=stance adj ust ment according to the

board wi dtﬁ@nd abhe drixes Feghqm%iﬂrw £OoaVew ra gsthevheard ganibe rhe

5|an|f|ed "20 Furt” .~ ernore, the Tocking er~eration and th a unl ocking

operation i 7ec hve J ock snec 70,, can.b2.s tiyel ¥y o
ad vg*(o 1he e fth\éer :ReCB30LBMT Oy £ CBRoD2s BOLESLINg! iror

perforned e selective nec anlsn1cyllnder 30.

result, thee -Jzasa_rewﬂntmw ARG OPPralion: : by wahch Lhe lselpgp{esnraah g2

on the lo side i s nov |ntegr y W't h the support rail unrt
16 January, 0 v t i-d=,, 8 [H apce cperat ior.
neoJ:dtf RO 101 Qﬁiepfggg e th rg%g%%"" % % accorgﬂég‘ge g e E a~d

~ . ~al unit 2i t.~e |l cted S|de i S xed ar_d..onl he $ rt. "'all
uni ~ 22 OS43| l?oveéc % e LF %T%}$%d lEHn‘beqééﬁlale ggggrlably
s2l eCt ed. Furtr2rn§ ce Qne.rotor 40 is Ldri en 1o drlverotatlcn of t wo
bal | scre9h Wiaft e§3e3g <~ TELELGHUSTYEDT BhatthEStippot t2 raY 1nfts 21,
2?areBasi|_ y:r;oved,t he twoball screw s~"af 35, , 35 canbelO
ea5|ﬂ&dr|¢éksfhc? ?BFtéﬁ§lﬁ‘§Hﬂ Tﬁehéﬁbﬁﬂrtv?aﬁP*tht§% affe@aﬂﬂ% each
norerel i abl ynoved in parallel. Further.~:ore, sir:ce the support plate 38
havi ng t heUSI@® GForaC ke %%?872%%dofhE‘%uEbBPPrFaFa«1lHﬁlﬁszgla‘%7“aY%s
separated and independently driven, the nove:;~ent nechanism 15 is pmade
li ghter amd ISt i FPed s apared -wi th FREXCERAThére WS Sirpgort pPat e
38 and the support rail unit are integrall y noved. Thus, t-~".e r~OV|rg
operati or ltheaieare 2@st6r Taxed |towesn cBEPE I~ Kerot t LE8 Bdatanpdxd i i ng
stopper 32 and the 20 board arrival detectir_g sensor 33 a=a di sposed at
the front tard cvédmdem Joridonshe nsehecbbirdlesH aEaigdisect BT rFeach.
- boa=d convey i ng/holdir:g dev ice 3, 13, the board 2 can be positioned at
bot b5f r onti@ndnr eaodend igest | emst i s tpositioned at the upper end

position, the rack gear 29 is engagsed with the gear 28 to
stop rotation of the nut 27. On the other hand, when the
piston rod lowers and 1is positioned at the lower end
position, & pin 43 of the lower end of the'piston rod
20 penetrates the cylinder 30 downwards and is engagéd with a
hole 45 of the board conveying device base 44 to fix the
support rail unit 21 at the position and disable its
novement. The hole 45 of the board conveying device base
44 is provided only at a position at which each pin 43 can

25 be inserted when the suppocrt rail unit 21 1is positioned at



board conveying di rection. T _nerefore, in each nmounti r.g 25 area 201,
A02, a board positior_ing position at which the 16 January 2003 78 bCa=~
2 7.5 1:7051~1G-ed, Cau be arD;t;a=-.1V dter:;?lned ' based L18 Janyiary 2003
infor~::a~__on sac:: as ~ .e size G -~he boar d 2, distribution of
positior:s at Wic: corrponents are :ncunyed, ~i c=ri lr,oti nn of
ni?siti_c7n.g ~t W, cl1C CQLT" . p01' 1|u S ép2 sI~-C~-CP_C.'~ 5 fromthe
COilpOn ent feed uni t a-~d held and so forth. Further:~ore, when

coz: ponent nounting in the first board conveying/hol ding device and
conpor_ent ::,punting in the second board cor_veying% zoldi:.g device are
pe=fornmed Sidd W4 aneoys! yf *-Ieuovtwlgng Qper ad cgns @m@pep@ffgr redz=rere<l0
efficier tly and thus r~.ounting tire can be 'shorte::ed. Furt:zer:ore,
whe: ~ boar ¢, conveyangenkr algs: thenl eadefnd ostingokicr sxabpaLd £ 21 shown
conveyi ng/ hcl di ng device, board conveyance fromthe first board

conveyirg/ hpldir:g e t 9 the sgcopd, boagd conveyi ) di deyi ceg and
board 15 cgﬁveyaﬁceggxomt A . e second %oar dgconveyl r?éﬂhnfdl r?ggdew ce'to

t he unl oade_ronqr 1hp;,e,yf?ogfl”(;d sgl,nylt gequglhy, Hear dg (cpgvegmggh%oej@tlggs can
be perfor::m"eéd nmore ef = |C|ent’ly ar “d this the FiCUntTF _g t=ne can
shortened. Lt .is noted,t resent |r nton' 5 Gt Ilmtedto
t he agove é”ﬁ’t}(}tﬁ n%n% bu[@[’ia‘n bg‘a’ppel | €8 19° Ot hier “var |o‘u %pégfs 9‘Fo‘?
exa: ~pi e, dye tq.the zjgza p05|t| ons .of thembo ds, 2 n, .one conponent
riountir g g‘&ﬁaiat%s- 9 ﬁ"at hélg C‘orﬁjad‘rmns[ e a%ﬁrt@ éuet "Dasroa"tgy‘type
conponent feed 25 I|n7 t oC 11: Can o fO,exdT: ', ple,
SeT~i COn' ' Fhel SEFG ‘rl%cil-a%ua?y“%é%“%séﬁ Qiésaorothiﬁol'i SrdYg tchoué
reduCng ti:e SuCCsS1'v'el,,i Ly LDy O tie dlired, ~~' i
~~05~t 7_Q MOEEF cfc@rooV éT'Uf%efEé f45 9t2' ~BLTeRg . Ura beltcyd); et fleT
e...~ri r "M~ ur:; ts, are_disposed ir: i ClZdc~ 1.'? dT~ a.r ad
11'1 W' | BRCH lmbl D@ecm ospagtp| 33cpotiatesan BhAutMHat 20 «t ralysch s
repl ace~ent device 300 may be provided to autemati call y replace t' e
trayl®~: perotapendnt. $eepotred18y aShshdRRring t £#7 a@nd alsflé’reﬁ'a'ttémeeﬁi@dar d
two dot-chair. lireini Fig. ~3. FLrth2rnOre, th~S nQ speCfl.Cally S
hO-.J:1, bwith Wsdh Sahk tsr:ayWL,Sifmfth@oﬁehsmzz@tat.eami Fh8sC Wb iken
Lla |y 10 placed by an operator, the automatic tray replacenent nevi ce 300
may be provhdeduto2dutie: redtdtdald, yno edreeealong thayYtgpéscaiirpohént f eed
an t 8as inthe case of the tray-typ2 cornponent feed u~?t 18C.
Furt her norgctautom nité c feemorsdnde f sedpontt readl acet ~2ér..t deeredsramy be
provi ded for 15 other conmponent feed units 8A, 8B, 18A, 183 to
aut onmat i.cathy rephaeeitdre stomuo’t endil eediunkis iSAnA3,md8A] iABBthe Y-
Consequently, since stop of a nounting operation due to shortage of
congohent sakDst Aereenponent Oheathauratinerorharits lwiken diité ngy tonpenehd is
nounting is prevented, practical 20 producticn capacity, that is, real
producti vi §¥iveantberkipeored. piizaion o ambenise®y eclcontiavoysty fed and
rlounted at a high speed. Furtherr~cre, when the conponent feed units and
other consiituenialEeneits afhd hgee@numhentordedati ngr appay ahus Ldchias
their respective automatic

regulated via the gear 28 and the sleeve 46. Therefore, a

force along the Y-axis direction acts on the nut 27 in
20 response to rotation of each ball screw shaft 35 and the
front-side support rail unit 21 is moved in the Y-axis
direction. Thus, each selective lock mechanism 70 1is
constituted by the gear 28, the rack gear 29, and the
cylinder 30. As a result, the front-side support rail unit

25 21 is moved in parallel in the Y-axis direction when the



25 repl acenent devices or the |like are nodul ated, they are 16 January
2003 ~0 "~rOve ve.. c~~pr0~?"-ate-'i re~laCW _:? reS~"vnSe ~o f,Ilrth e.

i?i.= r-n O ti~,a ,~.0,,~~"i-irig apD3r ati.i5 anC ti:uJ$ January, 2003

CO.:.~O" e:":t iol~=":tl:1C) aOL~ar3tL:S Ca:1 be a~u~"d~C.e'.~.i. iu3t 15,

W ::.12 baSC e~ enerlt5 are aSSL:..~cC aS a foundat 1011. the COia~One?' !t
nO :ntlng 5 apparatus Cc~.:| b2 adVa-'lCA{EA-d O:j.y by ~2plaC-ng a
:nO~Cile of eac:. ConStltue="It ei2!/'v.e::t. Fur t::erT_::0Oa, ab

deSCr . bed a~'JOVe, when constituer:t elements are nod~. ~' ated, a ~:oda

change of t~ a board or the co”: ponent can be r.esocnded only by i t, ~r

appGCr|at?£&kr?Eb:%dZHJ‘Qélgrb;bﬁ@abed“witﬂltﬁé18e§EBSQB,Whﬁﬂﬂt/|bhe
eler"ent even if the nodel o. a board or a co:~~ponent is. changed. Thus,
productiv ity per deyhce dnsdaliad i ¥ck ahganabhahsl 9.0,arRa ﬁo_fosiwd%éy,
can al so be Inproved. "Further:~ore, the co~~poner_t nDuntlng wor k area 200
of the nnqﬁs 0g; apparat |§ngvbded—+ﬁto WO rarLasyndhandpgf i Lafemound i ng
area 201 the secon Toun ti r.g area 202, al ong the co:~. ponen t

conveyi ng d@%}&l My 52, Mevery: {37 07 d08S 10l et L Op b @ueles vt

di vi ded. i nto" TWo areas e "d=vided Tnfc two a=eas in arbltrary
propartions. FurthernDre if,no i op t |m th first 20 :rounting
area 20~ arfitf ot hag ]o?)%ra’tq onbﬁ gqﬁ{ §é%o'ﬁ frount i ﬁg ar%a ”fb”éé‘ wHd
interfere each other due to th e hopunting ar as or. Lc. board

oper at i on® Sy Tt r ffedP by tire %Dnrr@l'ﬂﬁlr 1 s~ t fat® r%sié%t ve S

nmou. M. ting operati ons may b r d indepe..dent]ly in
r_or.-int FR e s é%‘e V\ﬁé(ﬁ'égéi €I tf’lge }“FE‘ER.?[ ng W 188 J nuarsys‘?@o§ 31
QDerat| Gh ~s Or_ S~a='ld~""'JJ ~n G ", .ter=~"renC a _"'ra

t:2r:"| Jﬂa&ltm“étcgﬂ"pé QySiF4OQ§¢ @t t“—gov%ﬁﬁ“-P“?}tﬁprs-?}'r“8@ li mi
ted to t~1? origi n posi ticn o' or.e supper t ra-_.a n- Cd user tO
t~":2 :eC@$H!4§ & engaged "wiEh' the, 504?eﬁm96~~Eﬂ@090®I@C?PEHet~59l eed
uni t 5 ~, 18i:, 't Can be s2 ~ t0 be at aT_? arb' _t~ ar v DOS~t | On.

Furﬂﬁ:rnndeyﬂﬂﬁtbﬁb%uﬁé@rtﬁﬂﬂﬂ'Lwﬂ@szQ togideheupesiry ionl wpit~21:jc
the beard 2 is pcsi ti one~d is r_ot Z~"L7 t2d to elth2r C ~2 erlLd
pOrti C.A_is Eixed.se. ajat ~ghd~supspriv radd unilo2theseamt &e poeved on
b:J. uti li~irigt' _he , board stopper 32 or a ~ Fur ther:~.ore, in the
above emmddiomerths ¢hegboapdstifiion=lP2L. When engagement of the rack
gear 29, 29 and the gear 28, 28 ié released to allow the
rotation of the nut 27, 27, the front-side support rail
15 unit 21 is not moved along the Y-axis direction but is kept
at the position. Therefore, the distance between one pair
of the support rail units 21, 22 is adjusted according to
the width of the board 2, the front-side support rail unit
21 is not moved along the Y-axis direction by the selective
20 lock mechanism 70, 70 of the support rail unit 21 bu: is
keot at the position. Thus, the front-side support rail
unit 21 can be functioned as a support rail unit 21 on the
reference side, that is, the locked side.
On the other hand, reference numsral 48 denotes a

-

25 nut, whicn is provided rotatably via each bearing 49 at



2 is positicr:ed at t'_' _".e left side end Dorticn in the fi rst board
con~~eyi ng/ ho=di ng devi ce 3 while the board 2 is positior:ed at the right
s _de end portion. i~ the second 15 board con~eyi ng/ hol di r. g @eddntarylZ203
However, as required, t::e board 2 nay be positioned at the right Side end
portion in the first board conveying/holdir:g device 3, while the board 2
may be positioned at t~".e let Side 2nd pprtion in the second board
cor_~eying/ro' ding device 13. .n t:zis case, 20 at least t~:e board
stoppers 32 are preferably positicned on both left and ri ght sides or each
board cormeying/i ol ~ing device as shown with solid lines and chain |ines
in Figs. 2.apd 8 Tdi.di8, etheposibhan At whiehodhzapboa=to2 is 25 left
p03|t|oned on 't he support raiT unit 21, 22 can be optimally 16 January
2003 d' LeY d ~Aas? S Y | i Q= Lar doo I So@teW
7 Cl'1 c:og‘quJ\(jC> D e ~2-a~~a00§ B Gafodtc

N

vaItl [ b . , ~

pO %? ?OFCS -em te%:g@_él_z_?:_ YV %%'—a *‘31 ~~e2¢1 t%e‘f‘lar :1 ersw
[XBIL Ol t OAenL .-S -t 4vh
oo Tt kel L Eben B emza’f% £ ﬁr@vsbnfa’i?h
t he ccnpo~ ent —eed units 8— 83 4 ] urt her éoré? baL1
S~ | a¥Ls 'kaFd pedvidty E0bB6FE rlr?fﬁﬂam‘t‘s d/l ? LS S~J‘*‘-ef)‘ar | &L 3q1- 0
dl sG0sed I n eaC* board cor _veyl r g/i_ol di:: ;3 but a‘§kypler
10. ~ strukgirel¥anrpeaaddn evidt By}JFbrW%%ﬁi'png Qﬂ % Tr als| 6§1§‘e ba
1 screw shaft in the cen ter a~:u gui de r;e ,~ . side
t her eof . FeFER ekidr 81e8yss: 2 chwer: m.ﬁp@gie 254 013325“30%53?6 E&r’fx’r"éﬁ:’né’
device 3A, w~ i ¢ his fixedin t~:e vi cinity of the 15 conogr_ent feed
uni t. 8C ofttthe bpapstnodrid ko:slegve. §Phol &i §§ade il Ge53—115§iif 6% PR¢ Onl
;1 C0:1~T2yailCe O tf_e board, and CannO= I C-Ove 111 tl':2 Y-axi S
dyreCt | On,edllyodet tHoSpGSed:a i ‘4Jeeee bdAr dncshey@iimg. deireetign, whheh i s
fix di:_the vicir_' _ty or the conponent feed a”it 15C cf the second board
20 can~r eygawy hol di £1g idevtoreedBedpect araw: ohdyecorneypdrelaf ohetbeard,
and cannot nove in t~ e ~axis direction, may be di sposed. Co”seque~:tly,
w'e: ~ NDUNdupdofk Cpelat i2Ga amn thze lfdfitstedmbard Chrveyddyss tat dsngodeti ce 3
is f~.ished and nounting operation is not f~nisi:ed on the side of tr.e 25
second boarfl coaveyi 220/ 4nal dheg devdaet 18p1er 2idte ihe thiestvicibl hanaéry
2003 83 board “cc™ ve~~' ng/h of ding de~~; ce 3 is c:' _sposed adjace:~t to
t:". e bcarGe rid¥ylsndeyhorgo€ebiyca Baaaket OfF, SP. ~' Fhagrefoxe, avbhear 2-1
he' d by the _irst board cor.veyin g/hol ding dec-i ce 3 is carried o~.:t
to the boash UL VescFéMgsHeYEEE33, . 38ndcttatean Stoarrd et cide fandbhertto
t:ze unloada= 11, whi 1 a a r. ~m1board 2-0 can be carried in fromthe
| oaday 1 tqitr-lenfirst beardcoswayi, the loldir ngudeyi €arders 23, 23
Fu=t:~err~.ore, wne® nou sting operatio-: in the seco.”.d board

cogveylng/m% £H@959§Hb9§ b3, sp4i phghednangt mpvadi ng @@ﬁéﬂléﬂ]@lb{g“ S
siide ¢ irst

the Y-axis direction.

ﬂ

D
\Qgg IQ'
CD(Q

Furthermore, reference numeral 99 denotes a belt

drive shaft, which extends along the Y-axis direction, is

20 provided to each support rail unit 21, 22 in the
longitudinal direction thereof and drives a belt 500 for
placing and ccnveying a board 2 via a pullev or the liks
synchronously in the forward and reverse directions.

Reference rumeral 42 dJdenotes & belt drive motor, waich

25 drives the belt 500 for placing and conveying the board 2



10 board' cony eying/ho | ding. dev ice 3 is r,ot finis:zed, w~iie the
second board conve, ~ri ng/ ho' dlng device 13 is disposed adjacent to the
board conveyir_g dev' _ce 13A as s'.”.own in Fi g. 3%, a boarl Janganel@3by
t he second board conve~rir_g/~zolding d2vi ce 13 can be cars i ed out to
the un | oader 11, w-ii le a 15 new board 2-0 car_ be carried in fromthe
| oader ' via the board conveying device L3A t0 the second board
conveyir_g/ holding dev~.ce 13. It is noted that t' ' ~ e loader 1 and the
unl oader 11 are preferably noved betmeen t he positions shown with dotted
lines and solid linas, 20 raspectivel y, in the Y-axis direction.
rurt hernor <8 J especll ye suppar rall s..1 1- L, 12 e -2
122-2 0~ tgé ¥??§ %oa?é cgnvefgngfhdrai%g deV|%§Lg Yan e %e%o%d boat d’
cor. veyi ngj; ~ol di ng. deV|c 13 have Iength £G7a a' tOJDr g onger than t he
407 E)

wi dt h of thE‘tDﬁ%on ~r§ ea 18 9anl ?003 ST o ~

ai. On g th b0 2 L d CO |v _'~i I ':gdlir ECtl On as S lOn=i 7. n
F1g. ~°3%ards’ Ra: be cazried ir_ a~d o ~= i ==espective ef ntuntin;
pCrat’ Oni ~'? the ol 2 bCard_corLv2vl' ':g-~'.O- dlqg deViCe Gs 1n

t;~E r,~S~ Cf t'~a ~EFa? FInoTiri s POREY +{Es=’-291ﬁ3 HEF Depy 4=
tu=t: 7er7 LOe, the S2leCC.lvc'' 10Ck neCG:anl.sm7 J dCeS not reed to be
posi t3 onecPron thige SEG&tof SéAE suﬁpo?%%%ﬁ’?dumltt?l bUtE ey Bl dpBdéd at
the oter suopcrt rail unit 22 as wel ?, as shown i: r i g. 34 and . thus
both of ttpogitson' deg@ating . sepap<S €30 Z2rnmayebecusnd &S SuppCreidsi |

:itS 10 on the 1 ocked side. Co::sequently, for ~ exa~..ole, distance
adjustnenuumxknpoagtuam of the Wocon: vé i dopsordt natéssadid 3Lneed to
be: performed by fixing the front-si de support rail unit 21-1 with respect
to the frdrorsi-delde i gomigdsi tipms antdonovicefex rigay - sedessuppctdl rafbruni t
15 22-1 in the firs nounting a=ea 201, but can be performed by fixing the
rear-si de ceupparing aiths unrf g22- pogiithoneS@écto d cithef rear-sidessoppgrn
position a=.d noving the front-side support.rail unit 21-1. Therefore, when
t he'llgoar d rganveyitg iy eat icol lis icdmangesiding denseti G & elvar s&td oo 2yt hat
in the above e~rbodinert or the 1 ike, as described above, the reference
posi tion ket hessuppors Eaicbowti tise 21, uR2t oan the espirb¥cand el fadd vy~
changed fromthe front-side reference which is based on the front-side
origin posiibi-Onudhtherpear vside 1ef epenge t\@lﬁvheifﬁnE)aae@oOrlltsh%nr esf - si de
25 origin position. 16 January 2003 8~ Tt ~s nOr_'d ti'lat th_ Sel

a." _i~J 1tqu Ronk- s§@=7 %GE%%r%S @gﬁl' HIlE t2d UDna U8 rear-side
T . ~Ca~ls.T."~ CcO~ 2 r aCr C-2ar and t~:e gear

| C Scr | bed g QQ& D.E_'arla Lﬂﬂi CI2-2 r‘ﬁ%‘h‘a@ 5d3g| £7 e skchdLlerban alns0 be |

5=
enpl cyed. 1 P, L _
15 support Dole 22b in the vicinity of the right end of the

rear-side support rail unit 22 is detected, a rear-side
origin position detecting sensor 404 for detecting the
origin position P22 as an example of the reference position
of the rear-sids suppert rail unit 22, and a rear-side

20 limit position detecting sensor 405 for detecting the rear-
side limit position of the rear-side support rail unit 22,
‘All of these sensors 400, 401, 406, 404, 405 are connected
to a control unit 1000 to input their respective detec:tion
results thereinto.

25 On the support rail unit 21, a board passage



5 ~u=thernore, pig. 36 snows a co~:por:e..~ nou::~.i ng apparatus
according tc yet another er:.bodinent of the present invention. T n this
conponent nounting apparatus, nmhi'e the first and second bodfd/anuary 2003
conveyi ng/ hol di ng dsvices 3, 13 are dj.SpGs2d ad~aCer:t t0 eaC 1l Ot'~2r, a
| Chg ~Card 2G 10 pl aced across the first and.second board con~eyi ng/ hol di ng
devi ces 3, i3 (sizo~~rr. with a shaded ppsti on in the figure) is carried
inand t!”~: e first ar_d S2COnd board conveyi ng/ hol di ng devices 3, 13 are
synchronousl,J noved to either tY:e first nounting area 201 or the second
mounting 15 area 202 in naval lel to nount conpor:ents . Tn the exanpl a in
~'ig. 36, fhe fins t and secqnd heard conveyinglr.oolding devigces.3..]18-are
synchronoué??cﬁ6Véﬂ in‘bé?hl?el“?ﬁtéﬂ?ﬁgn¥77%?§ﬁ%an ?n%"aréa‘%ﬁ%céﬁ%&;c
conponents _hel d.fromthe conponer .t feed units 8=, .8 A',:e head 4 are
mount ed onfo*28-th&FGiTy Dboa ddbi¥pF%§eﬁta6r%§g“fh§“%i?%?iﬁﬁﬁ“séﬁgﬁd‘ﬁ%ard
conveying/holding devices 3 13 .. r.f ter mpu, -ting, ;the "i, r_s t an

second boafd &8n é%iﬁﬂyqﬁQQHQ@ 5@%i£%3§§7 issérg'reﬁurﬁﬁdciﬁqﬂﬁ§e“(%2
conveyir:g_positions on the central side, and_then, the board is canrtpd
out to theleBwASErPRARCsitdE K& theCtirst ~and@secor 34 Be&dt@Scribec
conviying/holding devi ces 3, 16 January 2003 36 13 ara , .

s~, rr3 chr PeBLEaPnr 1gceF RIS Haral| &l 1Rftto Sive RUTOrCR rthbrESng 28r 68 202
a_nd conpor_ents he? d fromthe conpo-~ent Z eed uni is 18A, 183 b=.r t'r.2
h ead 14 @24 mcaiti@l G-t EhehetndAgdBsar bl 26 isiced Aachesrd herritvatd ar: d
secor:d board 1 Ffter mOUnt~rm ~.i~e r_r 5 cor:veying/hold ng d..vices 3,
3. ~ ~ st ¢eitecetngd skeoscd cdhvéer~idrfecinty : aprdedrcesrd agravel of
returr_ed to-the conveying pcsi tions on the central side, n ~* """~ i8S
Carried ONhet 8lecheod@'ovvclrstie3bbagiddel Bo. dhehagmmadcrisoddapesitioni S
noted t~ S.t r=F2renCe al::."!'era'. 3~G dcr:vteS a board 10 s topper for-
posi ti oni nigh whiea boaed~ comvuphioay dd2feetigncdrpredhentiodder f1r sdbwands
second board concreyi ng/ hol ding devices 3, 13. Consequently, usually as
showmd i n Rixke 2Znlbheek.rst andiesetsnc daodrdkohneyihzg/ ot dhngydesd celse3, 13
are separatel,r driver. to independently noLnt, conponents in the 15 first
nounti ng year20dcapgdet’ 322 sexonghawte itd rEgy area 202ylikHeseve32D when t he
| cng beard 2G pl aced across t'~e first and second board conveyi ng/ hol di ng
devices 3,:rl3 BSaf@rétogpen ardveoRpeNen! Lipded naNiNirek fdteieofe céddieiepove
operaticr:s are perforned so that conpor:en is car. be appropria=ely 20
mount ed onty hoar dghays ngatebaklivgdl shereste Si 2881 | BogRe ieanpPeRentse
mounti ng apparatus by driving the first and 'second beard co:weyi ng/hcl
ding dev iges 3, 13g. |t 1% ngbeddt hatosedi t saryi e~phedid®ynds aeD.thyg the
above various enbodi ments can be appropriately conbined to 25 exert their
respective affects,sir 16, Jaquane 2003, Fo&cosdingite ene asheet xhfihe
present ' _nventicn, the selective ~ ock mec han ~ s:~ r=l eases the

engagene:EbﬁgogéhggMEQ'rgé-ggtmgunggg.first .a' 1-l'i ke hol ding nme~.ber and
rel at~~-e rotation of the =fifst nut relative to the =first 5 rail -lire

hol di::g me~ ber ~ s all gped:; Ky, by rotRli ngsdére plate drive

cylinder 39 has arn upper limit position detecting sensor

S39U for detecting an upper limit position of the piston

20 rod and a lower limit position detecting sensor S39L for
detecting a lower limit position thereof.

To mount electronic components on an electronic

circuit board 2 in high quality, the board 2 needs to be

supported frem the lower direction. Accordingly, the board

25 conveying/holding device has a support plilate 38, which is



screw shaft, onl~r the second rai 1-like holdir:g nenber is noved ar_d the
position of the second rail-like holding nme_nber relative ~o t”e first
rail-1ike holding nenber is charged, while tha sel "ective | okJanuanc2G0di s
is engaged with 10 the ~ Tins t rut of . t he first rail-'" =ke hol din-g
:T.enber to therebjr rctate t' _he screw shaft so that the first rail-Ilike
hcl di ng nmenber ar_d the second rail-Iike &gl ding nenc~er can be i n
tegrally noved in parallel . "="rerefore, only by per~~or;,ting a | ocking
oYeration and an unl ocki ng operation 15 of the selective |ock nechanis:~, a
gap changi ng operation. for changi~ig th.e position of the second rail-Iike
hol ding r~enbe= relative to the firs LLoli:ke hol di ng L .

novi ng cpeF&H%ﬁ~;90%“?nrédFéf%§ %Tb%i%%gfﬁe‘fir%f“?agr-ﬁ%kégﬁélgﬁsAgﬁn
me_". L' oer and t::e second rail-like holding ~ne=ber in 20 parallel can be
perforned S8 8&USFINP FRfi 855 and”%aST?ﬁf‘i?t&%*fﬁ%’6Vat§f???e“n3ﬁ8§r is
carried into the conveying posjtion, it can.be noved tQ a desired work
position aBd B&RdPHAY @™ deSfr 8HPRBF Eéﬁ“ﬁggﬁérf HedS PP Eref - EFF. At
the same tine, after the desired work is fini shed, the 25 plate-lire

meni ner caBSbd scafdieddobt’ 14 e SeCEBRVEFLRGS B JRANGALYE6G3 35 posPei on
and t~:us the p~.at2-_ire :"e per ca:: be carried in, Meld, a' """ Carried
GL:t 2ffi Cie®ert - $Lafthes . of | tOel' wlectapiior @i A§ULE alagrdrer? aspéct

O=tr:e present n nnom., -.rt nt ~wpr I~ c,r2a pL 0:1e I*~QAl:"1tl._

i nvention, suppoeted, byn:ther,$opprong "@fBs appar &b itdedi Bpdad i At c2¥%w0
a=eas, a first ~. ou:~tir_g area ,.... . an d a second r~.ounting area so
t::at ~~. ~Onbaapdsear eogpteeced tuhe : sumoconpenénteniher €8, .24 kén,bate

board is roved forward dnd baCk' N ard at eaC h nOuntl ng ar2a s0 ~~at

COmG : et & @eepbedioheCRYta detell, arad Zue IDUnt el aescmebe\d pos2dgenS| . de O-
th2 10~ ~ ncunting area close to =":e conponent feed ~uni t . For exanple,
the board i:: the fipst sHowUriti r+g.area eagsifiohedsahsthe fanantziss de
end edge o the nounting area, while the baoa=d in the second nountir:g area
i s -pogitiopeg,at uhhe o epd - sbdaserddedge e t BenaRUNt iUl |Br 2800 Tr emefiore,

the 15 recogrition uni~ and the electronic circuit beard can approach eac:z
other to hayve 4he, sp-qrieshndict 88 cedrheahainesn sad r espesct ive sef- ity si ze
of the electro®ic circuit board when a nmount.ng operation is performed.
Conseaue: 4|y tmg g%'gfria%.d' stiapee; 8f anpBEbeL ffcsueki ngr2A apdheldi ng
conpor:er:i_ ?or xanpl’e, a working read, t'_hat i s, t~.e distances .
bet veen Pl {1 0% " LANGE OPEIAl L8RSE SUS T Oiba e CISddPNaeABE LARUNL i NG
of co:~poriezts ‘are mnimzed. Thus, the nounting tine car® be shortened
and the production,ef ficiencyican, b g prert £da: T ALY 8ns25 When
conponer:ts are Ventional |y nmounted cr_ a board in

15 (33-1, 33-2), upper limit position detecting sensor S35U of

the support plate drive cylinder 39, lower limit position

detecting sensor S339L of the support plate drive cylinder

(1

39, front-side limit position detecting sensor 400, front-
side origin position detecting sensor 401, collision
20 avoiding sensor 406, rear-side origin position defecting
sensor 404, rear-side limit position detecting sensor 403,
recogrnition camera 2, 19, XY robot 5, 15, working head 4,
14, loader 1, unloader 11, motor 40 for moving support rail
units, belt drive motor 42, board stopper drive cylinder

25 32D, support plate drive cylinder 39, cylincder 30 for



16 January 2003 80 the Vi dr:l~~ O t~ 2 bOa-d COnVe,iig t'7CSitl.Cn ,

, .12 d~S _3nCeS between 005itiOnS =Cr t'~e2 CperatiO:S, S ~:C~-lon, recQgn
|t~On, and nOunting G COC p Chen tS ar a 10:1>C, fO a s::l6alanlbatyaz008 and
trus to ncunti ng tine are | ong. in the 5 present invention, :zowever,
wetter the board is small or 'arge, the board is positioned Tor :”our~ting

operations so ~~'lat the dl StanCeS be~. W2i1 pCSItI OnS yOr three
Cp2ra~. 10'1S, 1 SuCtiOn, ""eCOgnltiCn, and nD;.::"'! t r_ g C~
CO~".""JGe:":tS beCCmeS shecrt. ir:erOFOre, th a mlunting t-=,1.2 Ca:1 'Je

subStantiall~J 10 reduced. Tn particul ar, ~wheri the conpor:ent feea units
are di sposed ,al 1 st_ at ~hg mhglﬂ end_edge al on _Lpe beard conveying ..

di rection PR~ ConpdRERt mﬁHﬁTﬁbsﬂbrkééﬂﬁéaﬁreaéﬁa%ouﬁQTm ﬁgafnﬁhe
recogn i tio:: unit is di sposed or: t-ve central side of the cor.” pone. t
mount i ng WOPK OFed 07 o &L A5°posPt FEHPEE ihiC8T Ttte board i 5 posttFofd i n
each board conveyi ng/ hol ding device is pcsitiened on the gentral si de of
the conpor 26r: ENFSEFE TP hordP Ol edts® tHFat St Het di %t &rieesS betWeen PBSFEi ons
for three operations, suctior_, recogr ition% aqd nount i ng of conponents
beconas sh6PFEPREZFSTHES TheCPouPUEFRrIgOti fetca X8 he FiFtihes - $pRBoed.
Furthernore, since one conponent nounting work area is di vi ded into two,
t: ~~eSnovi hhedi st@rse ofhehahfor kiehg r édds FerEedueéd &A@ t MRTRARERBENt i ng
time can be inprovzd. Furtrernore, when two boards are positioned 25

di agor _al | ynfolmattion iabaigzagsiitioose abnpbiheht theuntdmgonenss)dimuapy
2003 J '~ Work ared 1:1 Cne COmpOnera |I'.LO:""'.Cr_g apparatus, a nOU al ng
ef f1C12 nGiopeeel rad adedeCandurbfed TORtOVERE &S00 pan2drntiitid ad<nVen
tliO:al daiTi Ce, in Snlr":iCh On~y Cne board i s p;aCed. Fu-thernOr2,
due t0 t:'@r~tgsad 168 t ItOs Gnatke brboar dsodproset caonsstt mednlas r Lg
appar atus, other conpene:~t feed units such as a tray-~ype conponent feed
unit 8C, ~8Crbamuhiceh, abentexanpl Boasenm canekiging ofbqust bont hef | idezican
be hcused, W _t~zout reducing the successive'y disposed . nunber oy tue

al repgly posiibhsrredatite GGk ;otpeheent kkeednidpektid:orunexalople for
cassette feed uni is or~ the like car: be positior:ed in zigzag in an area
in which nosbegrd: 24i sekliaced oddrdthicnsases $6: LogoRponent teed un't
constituted by the fray-type cor:ponent f eed ur:i t or the like can be
positioned closer tOo%E%ab&%rn% aff Lhus SPakePORER leongRfidur 1hoehkiicieency
can be inproved. Furthernore, wen ma=nt2nance of t::e nour.tir_g apparatus
is perfor rail -like .k {010k 6LS1 th ‘ed, S n bl zhike

i - ol di ng TEhafalhe bEE O A Ieenses fr%%\r}ed%toléggggéﬁ%léﬂgafhg?eg%e di st ant

fromtee Cars ponggk &9 ount 4 rP@éiirzéO?%eQQgiE‘iC% F10B APO¥ e, 521

support pé? Or supporting each ether from downward. Consedquently, in this

case,s When, var i ous, mint i %ﬁﬁe &Drﬁmm;nt@ﬁa@um Ng-jappanat us swgh as,

zor "eéxanple,”Teplacenent o € support prns or the support plates ror

supportin {%Eéig%ErO@dﬁ%% thC@é&%ggghgﬁéﬁgsggﬁgaggn%%%fgté@e%ﬂgégles

far suc; ~i anuar g ccnoor~énts ~ n
07Tl e Stggéchﬁ@PoPeo%a%kelc%ntrol unit 1000.
Fig. 10 1is a g=aneral layout plan showing

operation of the support rail urits 21, 22 to return to the
20 origin and mounting operation thereof. The componeﬁt fead
units 82, 8B, 18a, 18B, recognition cameras 9,189 for
picking up of an image of a suction attitude of an
electronic component, working heads 4, 14 having suction
nozzles 10, 20 each having a shape suitable to an

25 electronic component to be sucked (see Fig. 17), and board



ner ~ormed w thout Trouble. Furt”® _e=nore, the S uCpOrt p'_ates ca_”. be
easily ~eplaced it a bate”: a:~d thus tine required to cha”ge positions o=
t he support p_ns can be shortened. 5 Furt:zernoYe, it oper atlialaspuarye2003
ccntrol ?ed anal sensors a:ld stoppers are positioned so that only the posi
tions of the rirst board cor:veyir:g/hol di::g de~ice ar.d the secor_d
b03rd CO: ~eying/holdir._g device are charges and th.~ bCd=d is pl cc2d 1n
tr'e board CO".vcy7.ng dlrectlC.a ii: tile 10 second beard

c0: 1v2y~1. ng/ hol di ng deJdi ce once and. the. the board is~ noved in a
direction reverse to the board COnVeldirg directior_ and positioned when the
board is positioned i,n t.he second;bgard coaveyi ng/ i ng, devi.gersthe first
board corjﬁ§§f$QVTgoFdiﬁ%‘ﬁévTte‘gngg?ﬂéggeébﬁdgiggggg%d"%bﬁv%&fné/Egldir:g
devi ce have exac~ly t.:,e sa.e structure_and becone in_com ~r~on wth.gach
ot her. Furdderifi%e, “by i ni%ddi fg St h‘éLESPES% vB°Fock Sﬁ%“%ﬁa“nﬁ‘scrﬁ‘trid per~or m
the ~ocking operation and the unlockjng ration, the Y-direction nmoving
oper at i er TIPSO wepi 02 &qgﬁqaﬁl?ﬁenhoﬁﬁ' ﬁﬁ:ﬁéﬁ%e?oﬁ?gnFﬁg RO5Bked%si de

is moved integrally with rail-like holding mer~ her on the gloved side, and
t he di stawaes (&% @& hi C8dj ustd ngSdpetattoR~acCor ity T ¥ hecboard-w-dt#¥ in
which the rail-like ho' ding nmenber on the | ocked side is nixed and only the

rai | 9 i ke W& khaxiag denber devE delle Prode$ tiafes s hovedP2EanBe ts&PEEed.
16 January 2003 a™ J.: the dr' v8 Sitla L fO t:'_e diSta=:C2 adjL: SW-en t
aCCo ~d' thp 'cntral. poldrid 62 élhng GhadpastEnganie s~y SfaFegeion
betwee:: L~":2f 1r st arid s econ~' r a~i- 1 1k8 hGd~:':g :ClC"~er S
aCCoCr u..lintd tgvd Oatelse thea'Fixst melntihgi argar 20U nalower thaVh Sfd~t
t'O rCnv?VITI.g the beard C3:1 S be cOI Ts!Cniy used (uni f7.ed) .

Th2r ef O e rHhecdmobfidhtbetotind ?ecdk1¥ereshal 08 dan DioredlcedndThtse the
drive nechar:ismTfor the distance adjustmar~t according to the board w dth
and the diggv@necadiurs ind omreenvey.2ng (uobke bbhald cad behsi compbdnént ed.
10 ~ ~ Furthernore, when one “aotor~ is dri.ve:: to drive rotatio” of two
bal | gscr ey shafit-s, sywehroneustyoand moye the .fimie antbsecondhtaitritke
ol di ng nenbers, the two ball screw shafts car_ be easily driver.
S"rnChrOQQLSbb,a%$éfE3ﬁiﬁ?é?én§e§6@§ﬂdgr@Ehsb&i5ﬂg hel i dh s treesder s3zan be

1S reliabl'y 'moved ir~ paralle F~, ~rther:"ore, when the suppor t plate

havi ng the Support; i Nsa@ns-£ hegf bestoandssecand sugidodd kel dwd dimas renber s
are separated an dindependentl’ [r driven, the nove~.ent Tech ar:is:™ ' s

mad? i ghtsgf Aand si mpli fied as 20ne9rparadk i pp1t he case whebe rt-he-suppor t
pl ate and RE FiTst and second rail-lire hol di ng nenber, are integrally
nmoved. Thus, the,goyi ng,006r at gL =4Can, be, £astger @bt anboes@isspStzi hen the
board positiOnir;g Sfopper "and the board 25 arri val dgtecting sensor are
dispgsed gt the {{ODLBr | fhILArpoalf Jankary: 2003 dBting sersBYELr, -1 ="
~ na c&FEi-ons® -F* ~bca_or:ve~_;-ng eC~ie._ n eac:: board

COnVey! :: g/ .i o~ dl ng. dewui_ 2, :4C; e LiGdis1 pe pRS1eti P2 at nanko ne
of; the =r GPdt Salf‘r%p?]g%r %ér?tgzp%%ﬁ&_rls%%?jen ttqﬁ'e&b?(;ard COEr.~Tej 7111:

ot on, THELET 150 SIU TOMILL: Gl 08B0 DOREL PORLELORIE,
22-2, board passage detecting sensor 31-2, board stopper
32-2, board arrival detecting sensor 33-2, and support

20 plate 38-2, respectivealy.
In the first mounting area 201, the support rail

unit 21-1 on the locked side is movad in a range to the

shown with a lower right solid line.

|

=

origin position P2
The support rail unit 22-1 on the moved side 1is moved in a

25 range to the origin position P22-1 shown with an upper



Can be arbltrarl~y det2rmned baS2d On | .nfOT.atiOn Such aSth a Si Ze O
Lh2 board, diStributlOn O pOCSltionS at whl Ch COmCnentS art IT .0 ,Il:~ted,
di Strlibutl.Ci O pOsltiOnS at whl.Ch conpor:ents are suc' ~ed6flaooartyl2063
conponent feed unit and held, 10 and so forth. Fur ther:~ore, when.
conponent nmoue ring in the first board conveyi::g/holdirg device and
conponent nmour.tir_g in the seco~:d boarg, conveyi ng/ hol ding device are
performed simultaneously, the nounting operati o=~s can be perforned 15 nore
efficier:tly and thus the nmounting tinme can be inproved. Furthernore, when
board cor:veyance fromthe | oader to the first board conveyi ng/ hcl di ng
device, board conveyance fromthe first baard.conveying/rolding deyice to

t he seconHngérd“%bT€ygyPﬁg/r ‘ﬁ?ﬂ@“ﬂéﬁfcéﬁldﬁﬁab83¥a“ O“éﬁﬁVE%E%c%‘T?ona

t he second board conve irg/hpjging_ds¥ch to the ﬁgﬁggger are perfornmed
sinul tané8ds| t2e- SURRP Doard tonveyi F-geofer &ifon® Tt be- pertorietdshor e
efficiently and thus the nounting tine can be inproved. Accordir to

anot her aspeét reRIEh& Prigse M 25 R nReAtFoRD FRe "ttws oIMat ¢4 5k & MelhiP 8F

conveying/ holding 16 January 2003 B d2~.'l :eS, that 1S, tie iir5~=
pl aW ~ ekdefitesedridoliayir: Jiifol S@rpg-devaice viHd she-decendhs ateedke
r'-e~'.ber to each corve_~~i ng/hol ding device are dsposed adjacen-.

C-' Ber Gsidld asphoved ticy k itdesaretperheobégsh: positied Gt24-2 rsreowim 5
prescribed work is carried in or out at the plate-like nmenber convey~ng
nositior.wibhta. éowenk ldefii cenlidbtkineéhe plate-like nme::~er is carried i
r., the devices hold t:~e plate-like nenbers and nove to t'~.eir respective
won': rositions so that. t be~ stowar.a i ndependehtky pehéorsupderiO rail
prescri bed work. Therefore, the elate-like nenbers caw be carried i n and
out .at thegnetateldike pe-poen cthaveyickgdpasidé oaad whid esthpowbr kafidr t he
plate-li ke nmet' oers can be perfornmed at the work positions. That is,
respecti vig, ppgr abi-ara gansbgnperioHr pedeat L£idd nakepogid i gnsitibndberef ore,
wor k ef'iciency of each operation can be inproved and there is no portion.
whiseh is used opl yihor phate-1tke nBAREHnGORYENLNE tORET AkipdR rakdscanrot be
used for work operations. Thus, whole the ir.stallatic.”. area of the work
devi ce cqubgegfgqgtively utilized. 20 Although the present irwention has
been ful |y describéd in connection with the preferred enbodi nents ther eof

‘with reference to the aC?%m§HBQ§:9 dEQWENgSe A, It benBOLEApbRBK

vari ous changes and"gdi icatrons are apparent to those skilled in the art.

the 10 SaTiaTyS 2008 20508 oF [TETRrasEt Tr veRtTer: Ba Rl hed T8y the
apcénd_ed ld,ep§5.22t :oaerg'r:leC&B'c'keg aéiég Cre GR5véa ~BY iéheir.l(srégﬂé'@{i’vgooc)’

15 origin positions P21-1, P21-2 at a low speed to return to |
the origins and locked at the origin positions P21-1, P21-2,
and then the support rail units 22-1, 22-2 on the moved
side are moved towards their respective origin positions
pP22-1, P22-2 at a low speed.

20 That is, ir Fig. 12, in each mounting area 201,
202, the motor 40 for moving support rail units is driven
and the ball screw shafts 35, 35 rotate synchrorously. The
rack gears 29, 29 are engaged with the gears 28, 28 by the
selactive lock mechanisms 70, 70 to regulate the rotation

25 of the nuts 27, 27. Therefore, the support rail unit 21-1



9e C_ =T _~Sy . ~ dev' _ce or co::ve~ri™“g a:-:d ::cl ding a pl ate-' ike
nem-er, ccnpr i sirLg a first rail -1 ~r~ hol ding r:anber |211 and a S
second rail-like hol di r~g me~-~:oer (22) , each’'ir_cludi. 1§ JanGoDR\29¢B. ~. g
menber (5C0) for cor_-reyi”g the plate-like ne:~~er (2) so that the

pl ate-1i ke nenber caa be carried in and out . an d :~.e 1 d; a ball screw
shaft (35) which is disposed to 10 . extend in a direction perpendicular to

alor.gitudir al direction. of the first rail-like heldir~g menber and the
second rail -like hol ding ne_n,.bar and noves the second raillike holdi ng
me:rber or noves the first rail -1 i::e holding nmenber and second rail-Iike
hol di r_g me~"\ber in parallel; 15 a rQLaLLoniﬁgive;uQ&% (40)_.whi ch .drives
rotation. &% EHe baFkedcldwsidttSha FFA8F FLEE (27) “RAi chiPs Y HcHeE
rotacably rel ati vs to the first rail-Il_ike holdj “g_nember and .
sc~ewt hr egded vdGdv t Bea§ciéw S 12099 a”s8ebnd itk {asjl@hi A 999 f58&dl y
attached to the second rail-Ilike holdi ng nenber and screwthreaded with the

screw shaktpramt arael wotitve Ivckomethanissked7@®idamehtBanrgEfeSn&ls ve) y
sel ect an operation of engaging with the 25 first r:ut of the first

rai |l -1ikecHol thagseenber toistdpg arGalapvary 2003 97, r otha | @CReDf lefd
first '":1i t a~ld a~ Oper3t_ O? O =cleasing tilt engdga. ' LIc::t w th the
first T.' siidet 6f thegiirs0 raté - lidkdeddidenyl rermdeedt @l Itde Jorilgia
fl.rst nut tO rOtot2 relati v2ly to the first rail-1=ke r:oiding nmeT: ber, 5
wzer ei n apbel ctizéissel eet iwel dlock rechahesm4®l edseshe héoamghgesnent iwigt h
the first r_~~t of the first rail-like holding ne:;,oer to allow the first
r-ut to rgbatieel Yiss 44 ~abe~formd 2s astiewa~ideFidsa theadd 3t (Aolel i,t_
olding r:em: eY, onl ~r th secon d rail-1; ke holdir_g .e:-ncer is ::owed
oy rota;. iRgn$he, 10; 6T eWssiviald , pandia fpesht i aatefl tHdesoseeondidai knlike

hol di ng r~e<ber relative to the first rail-like hol di ng ~*, enber is
changed, while, after thessefectivend ook f@chalad spols Slgaaega thethe
first nut?g 'tLLg F??St rgil-like hoIdinéﬂ%enber, the first rg | -11ke

ho' E'g”.g - ”8?9?“ and 4;he secpnd_35 sraih hitke: hokdi Bg1mBNhen e integrably
noved in par Mef by rotating the screw shaft. 2. A dev'_ce yor conveying
and hol diecg apl ate ke apahes accordingdg Chaim ligwhessdgul he eekation
drive unit”i's oné notor for driving forward and reverse rotation 20 of the

screw shafL. 3..Adevige for 6onyeybng ansh ol diggy 5 pica exhbkes disbar per

3. A
accordingr?apergﬁﬁfl rei: a second nut’ (~8) screwthreaded wth the

screw shaft E_s not, at gglc_;ie’(rje%&g?dlélntghghelégﬁggd Jiad H_.Ee dpd di g gé@nber,

but attachg$l2stotat i Ve to the second rail eroldir,
menber. closest to the recognition cameras 9,19 and the compcnent
15 feed units 8A, 18A. Tﬁat is, in the first mounting area
| 201, the support rail unit 21-1 on the locked side and the
support rail unit 22-1 on the moved side are integrally
moved downward at a low speed as shown with a downward
arrow in Fig. 12. Then, the movement of both the support
20 rail units 21-1, 22-1 is stopped when the support rail unit

21-1 on the locked side 1is positioned at the origin
position PZ21-1. In the second mounting area 202, the
support rail unit 21-2 on the locked side and the support
rail unit 22-2 on the moved side are integrally moved

25 upward at a low speed as shown with an upward arrow in Fig.



16 January 2003 93 Will a tile sa~.2~".tiv2 1 OCk :;.eCha:'?lsiLl (70~

Ca_"'" s-~.~'"lec~. aitenn:.'"-.t i Vel Va'. ODe' "3~ i C=L O = e= gay=""'":3
'v~li t:. t}le S2CO :d -Il:: t O t~'12 Second rai | -~ ~ke 16Qmndanry003
Ti.e:T ~er t0O StOD rotatio:l O the second nLt or a:l o~eratio_ . ef
re_easin;, enga~gc~.erl:. with 5 the second nut of the SeCOUd rail-Iike

holding :ae:.ioer to allow th2 Second r_wsto rotate; and the sel active
j..ock rrec~.ar.ismre' eases the engag2nnt &QJi tht:.2 ~ rSt n;:t O th2
f i r5t rat=-1ik2 holding nenber t0 ailC~—~l to f'rSt nl:t t0O rQat~
relatl C2I,1 10 . to .the first rail-1 ~ ke ho' _dirg nemer~ and the:
rotates . the screw sh =t t Ly, 1 econd. tail-ljke di ng, e
relatlverEto t he Y rgt 'IlkeC£01DHEq 5 %Iednbg a aKrhggLeTectl gb
| ock rrechaEt1 Ln rel eases the enga,[?e ~ent vvlth the seco {d ut,, of t he
second rai F¢TFket hoPdPRg Se~*6er to° 15 -H9%w t het Sec“crnd i Potat?®
re' _ativel~: to t:ze second rai, 1-1 ike holdi ng.: , bar, and then rot at es
t he screM/%%ﬁtﬁdtélﬁﬁve°oﬂ9f1%mpﬁqu§“r%ﬂ? Frk@ HoPG?F“doﬁeche‘
relatively to the second rail-like hol ding :ler.'.ber so that a gap
di stance betweer  t h8ubTe@Eydid - | VREChGRE n§ RBO5 Ebeia idndURhES2@ sdoond
rail-like hol ding mer”~.ber is changed, whil a the selectlve | ock mechani sm
engages wiih-Zherfitke agcked tHeddi egte repmrl ekel Holk@ithgred efberthg@lix t he
second nu~ of the second rail-like holding nerr~oer and then. rotates the
screw shaferspithat thheckilisders '30,1 iXe ddl dhagsuseorerrand uhét2381lsdcond
Yail-like holdir_g ~re~er are integrally noved in 16 January 2003 9~
paral l el . 21-2 odevh&elEOkacdosiels mgearderdlam@ ehplpies| kRe HEmMBé=a
accordir:g to any one of Cainms 1 to 3, fur t::.r conprising a |linear guide
mrechan' _sroWd@3,e24, 0 253ach~pisthn xob (ﬁ:sa)ces'@lage:ﬁ exiemdthenhpaeal kKél, to
the screw shaft in a direction perpendicular to an axial direction of each
of the raidsldkethel diczrm neshessing: deguicadasapag ab b gl 4%i.overnms, oche' . °
two rail-"ike holding nenbers.

10 support rail units 21-1, 21-2 -on the locked side are locked

aﬁ their respective origin positions P21-1, P21-2. That is,
after the support rail units 21-1, 21-2 on the locked side
are moved to thelr respective origiﬁ positions PZI—l, P21-2,
engagement of the rack geare 29, 29 with the gears 28, 28
15 is released by the selective lock mechanisms 70, 70 on the

respective support rail units 21-1, 21-2 on the locked side

s allowed and the pin

-

and free rotation of the nuts 27, 27

43 at the lower end of the piston rcd of the selective lock

mecharism cylinder 30 is inserted and engaged with the hole

20 45 of the board conveying device base 44. The sﬁpport rail

units 21-1, 21-2 on the locked side are fixed at the
positions immovakly.

Subsequenzly, when the front-side origin position

detecting sensor 401, 401 detects that the support rail

25 units 21-1, 21-2 on the locked side are positioned at their



5. _ device for COnveylng and holding a plate-like 10 r.~enber according
to' any one of Cai~~s 1 to 3, wherein. the selectyve | ock nechani sm
engages with the first r_at of the first rail-1liké hol di ng n@Tbeuary @008t at e
the screw shaft and then the first rail-like holding nenber and the second
rail-like holding _nenber are integrally noved in parallel 15 so t~".at,
first, the first rail-like hol ding nenber is positioned at a reference
position and then the sel ective | ock mechani smrel eases the enaagem er t
with the fi rst nut of t: a first rail-li><:e hol ding :~e*~:." er to al
cwthe first r_ut toro atorelatively to the first rail-'-ike holding 20
menber and then rotates the_screw shaft t hat anly 4 he second rail:like
hol di ng Mender ST sV Bvedr ARt a Post 11oH° o?ﬁtlhg"segﬁﬁdzﬁai\rli'l“l" ke" holdi Ty
rnembe= relative_to Lhehfigst+quI-ije_thgiqg g@gger”aElthg;quengnce
pos=tion i <¢hahgedtt8SadPast trétlgdy b weert St he Fi P&t “Pall-l itKe 2% -
hol di ng menber and the second rai 1-1i ke holding La.enber, .and _ 16
January 2008 , JO pRescribed - tige pagiop @23 speRdnPEnfendldses Te-3h the
_'_=st r_v*~ or t=-e first =ai'_-y=~:? hol-dyr.g nepber a:!d tr':2:1
rota~25 trtfeersCied~nosShaft€ Sont Fmving SRy K2+ Al VB 15k 2S~OF VAL SRY

meT. b2r and the seCOnd rai | -1 ; ke hAdi nC( T~leill'~ "er are 5
intedval | ymoxed iso parat| éhew stprohé adjiustedig§ap 43 pral 28rai dredthe . @~
dsvi ce for cor:veyir:g arid hol ding a plate-like y., .~ , Ti~a ~.,n~er

accor ~?i ngidved: side oneact Graviagl tawd;d$ uthdier 'tesE32)tiwe ' ckChihs
brought In t0 COatavt coa~.p_ a g a st~.pp~L .10 . with to plate-Ilike
member toesition apd-kHel Pahe piat e ldkeaEgrbereutrshe tor esor | bedve
position when the plate-like nenber is conveyed between the first rail-1like
hol di ng marber jand $seedsecthzd tail thie suegualtdimg membets by2+he 22-2
conveyirag _“~.teTnber. 15 7. A comaporaent nounting apparatus equi pped with
a device fQr eemverdireRg andehod g nriar g aloerdd kenmegrallder, wiitw raesei n
the plate-like nenber is a boa=d onto which conmponents are to be nount ed,

two1@f the dewi.ces £on qomvey=ragigndyhop dich: g-ie plicaliedl &kee membethe
according to~aray 20 one of Clains 1 to 3 are used as board

conveyi ng/hgl di ng deyi ¢aS Qi HPT aeYiel - §oandshekdi ngyt henboardliispdde
conponent “oun' ~i r.g apparatus for r~ounting the conponents onto the board,

- COWPO”GQ%%-VMJ N WOLK are3,(200) 11 nyhhe sconpanent; NMOW:Aidk apRarad us,
in which e conponents are 25 nounted, I s divided into a fist nounting
area (201éi%%9 %0 their origin position side. Then, after the
support rail units 21-1, 21-2 on the locked side are
15 positioned at their resﬁective origin positions P21-1, P21-

2, the motor 40 for moving support rail units is driven to
rotate in the reverse direction to rotate the ball screw
shafts 35, 35 synchronously in the reverse direction. Then,
the support rail units 22-1, 22-2 on the moved side are

20 moved at a low speed in & directicn reverse to the previous
mavement and moved to their respective origin positions
(the upper right origin position P22-1 shown with the solid
line in Fig. 10 for the first mounting area 201 and the

lower ieft origin position P22-2 shown with the solid line

25 in Fig. 10 for second mounting area 202).



16 January 2003 0 :. secor:d .nount;r.g area (202) along the board
cowe~yir.g d~reC-=0n, One Cf t~~e deV _C2S ~vr CO:L'e',fing and holding a
plate-1 ike me:~.ce= is used as a first. board conveyi ng/ hol@iJangagi@0D8e i n
the tits t ::~our_tina area and t::e 5 other device for conveying/holding a
pl| ate-lire :ne:~:o0a=is used as a second board con veying and :--~ol di ng

device in the second nounting area, and egch board conv-~yi ng/ hol di ng devi ce

is

i ndependently driven in each nounting area. 8. _. conpor.en~

nount i ng

apparatus equi pped with a 10 device for corwe;y'ir:g ~ ard~ holding a. pl
-li ke renber according to aim 7, 1,~~:erein a first conponent

ate

r~~cur.tir_g positio

fir
sec

are di sposetP$n°zig23ag
conponent nmountir:g apparatus equi pped.with a device for conveyl
hoIdingza?ﬂeaﬁéPHQQ}rFéLFbé+“aﬁ%oﬁ§ {? d
conponent feed unit 20 (8A, SB) for feeding the co
onto the bowrzl atcan-eadoBdGE™ RS i D Fn TRET i Y%t
opposite side of tL"e second nour.tir_g area, and a_first conp

P A Y A A AR T S

. . g--%fn anto oz : .
st ::i.ounting aré&a anF-x secand ‘conponént “nmounting position
I

t he f..rst boar onveyi_ng/ hoi di ng.device [iJg- -1 he
W) ? ggg. V8 3 Al D vofgfhe

other. i~ 9.

ond board co::ve inpg/ho.di angev'.ce in 15 the,secopd g%%gykngkg&ga

S as Fo T i wyohal T5° dpposed’ t 6- ea

TRy t0°f aPfh &N BPERR &5 F

[

aES

onents_to be nmounted
Grth ng*area®oncant
onent

recogni ti arosimieng OP22sldi SP8sed §7¢ e | 1 1379F 2hetFrr SBSEBRDONET : t
feed ur.i t, and 25 a second conponent feed unit (leA 18B) for 6
January 2@03din%dsatéChis: P22<1,t P22-Co ofy' g :sugperf sallounife 22-

16

~

1

=T.'I~ L. ~dv:'" i_ot.'?2L?2Qar da. aP'""1P'a”tr ~r, . r ~
r. n,., .1,122-2,0t the koived side,r theenadarsmtpef e sucporterail
se..~ .~ m~,..~.yng a_ea 0.. an opposi~s side c~ the f' _rst nmou::ting
area, and & iggcopd-gonpanent or ey movietD: $1dayAsi stodpgt iand dihgpnged
r t?:.e ~rirri ni_ty pf t~e 'Jr sC'~.0-"1C .. COmpo'l.e:"1t feG"'~

u:' It 10 60NRY exrle MBMALIIYY appacahpbeegd. ~i pfed wi t heaudeyi cehéor
conveying and ~:olding a plate-like nmenber n. aCCOdlng LOCL al-C 9,
wherg -"! the did st COm@ue-d be2d,i nit2 dh2chier Stod¥APpBede?tand the
reCOg: LitIOn“Linlt, the S2C0':d CQmpOr:ent 10 w feed unit, and the second

ccnper . entg J

L

.point-sy:ii.metr icall y with respect to a center of the whole
mount i ng %ré&:arr%&lél’@m% ngrt Benf bhst cABHRL ipRg -ar,e@zar-2d tHpe-sBcERD -
11 r!

Aou: ~ting area.

Q07 5k i Qriitynidoar s dbsposed isibshenédaklige return to

conponent

~ conponent nounting acparatus eaui pped with a

deVl Ce for, n%%¥'ngl§nd hold' _ng a plate-like nenber according to Caim?9,
Irs

wherein tHhe

conveyir. g/ hol di ng deyice in.the fissh -Muninga5ea ig:determsned im
‘sideration to aq§%$%$§%§ﬁ529b hile S oo

etween the first conponent feed un=t and

cor
ti:
pos

Psl 1 SL,COMPRACNL ALECOORLLAON, L L o i kg 86CoAGK Lo

Ing device in the Second

ion tthe secbﬁﬁ boara“conveylngfhol

nmounting area.i s

det er m. ned ik _;consi;der atd on & ¢ asdlstalgerbetweey 4 he 25
o d orfionet TEta-URE BRd~the 2dcand borbtnent Soie eeigereeend

sec

uni conponent

conponent nounting position of the first board

ctunt i ng

13, the support rail units 22-1, 22-2 on the noved side are

moved from their origin positions P22-1, P22-2 towards the

support rail units 21-1, 21-2 on the locked side according

20 0 the width of boards 2-1, 2-2 onto which compcnents are

to be mounted. Thus, adjustment of the distances between

the support rail units 21-1, 22-1 and the suepport

rail

units 21-2, 22-2 is completed. At this time, since the

widths of the boards 2-1, 2-2, onto which compcnents ars to

25 he mounted subsegquently, are stored in advance 1in the



16 January 2003 ' _03 recogni~_-on unit. 12. ~ conponent noueting aSDar at us
equi pped w.tr, a devi ce for cor_veyir:g and r:ol dir:g a plate-' ike
c~e.~"'2r ~r_r_nrdi_n_g tn Caim-~; wherein the first co~, nonénantag®008it 5
and the secor:d cenpcnent reed urnt are conponent feed units for housing
tapi ng conponents to be nmounted onto the board, which are the co:”ponents
housed and held in a tape. 13. n conponenfg nouering device ea~.:ipped with
a device for COnVeylng and holdir:g a plate-like nenber 10 according to
Claim-7, wherein th2 first conponent nmounting position. cf the first board
ccnveyi ng/ hol ding device ir_ the first nounting area and the second
conpor : ent . nount i ng itiqgn of the secor.d hoard ceaveyir _g L di devi ce
in the seé%ﬁ%a%%ﬁﬁtﬁﬁgﬁéreé‘éTemdf§ﬁB§§d ?ﬁogrgfadgéo"g%'t%“éQBIS S?a*'
agonal | y opposed _to .each,other Jtray-type copporzer;t. feed unit (8C) in
~, ~hi ch tﬁgrgcbﬁpdhém's to e%uﬁ ‘&d %%{%gt e Toard &re Toused ona %%y,
is disposed at a pcsition other than th a first _conpor;er.t npunting
pcsition i9PRFEC 9P st Yidint i n{%4r ea®2 8R4 aﬁHiheF%fFay-%%ﬁertﬁﬁpBHenta?%ed
20 un~t (18C) in which the conponents to be nounted onto the board are
housed on & fa@Eyatien disssds ed s af? RSt AT CEEHFone ! - PouFe PR Boiad on in
tre second rr~ountirg area. 14. P. conpor_er:t nounting appa=atus equi pped
wi th & devircg o 622 thnveyi Agoandiyolrdivief £ platley| rReasiennber ths Fecerdi ng
to d aimr, wherei r_, when t~:e beard is conveyed 16 January 2003 10a
bet wee: ~ tdfe fonshovangl-suke ol da+d meitis eor anbet :lLidkssecoRider ghount=ke
hol dl ~*g ne:i Lber b~J to CC 1l leyl.r..~ 1, ~P* ~er, each board
conveyi nglofz atali angi clevioée Hng tthetocorpr i Sus mostiopgperiq B2t whidth ks illsought
into co.”.tact with the board a:~d 5 nositior:s and hclds tine board in a
vicinity aofs azleniested, t bedwtingd erctoapiorn edri venubti nohavowk-ar ea0 for
conbini..”. g the first nounting area and the second nounting area. 15.
Co. T-pOnenb1RuNtd pb@pPparat us efi ppedsadit bna e caaf@rlation result
COr:Veyl:"a/hold_ng a prate-1 i ke nenber according 10~ to Caim7, wherein,
when ot he fisr stoheasdieahveyirng/ hgbei-ag o@ﬁ/:ia:teicﬂrt_@ahheoéeﬁgﬁ:ﬁm-din
conveyi ng/hol di.”. g device are positioned adjacent to each other ir~ one
line, the,hoand cambe o%.q?{/eyﬁé faumdhend i kstubear ok eorxaYi 88/ hal-di pg
device towards the secor_d board cor_veyirg/ hol ding device. 15 16. A
COtpOn2nt jppyAl NG, appar b UsHagw pped Wrid endevbeechion GOV NGy anke
‘holding a plate-I1ke nmenber aCCOdir_g to Caim?7, further conprising a
=oader (1Loft§rr caly yifg the,poard snbeoeachheard gqnrweyidngl holdidg evi ce
and an unloader (11) for carrying tha board out fromeach 20 board
conveyi nglNlding Hevlcq. hes elp LhesTihsb-Raaidrconveying/ hol ding devi ce
on

and the séec board conveying/holdir_g device car independently perform

caryying-in of the tegﬁ%%rsgzctgje%gmi‘pg I ﬁ%%’rﬁ ang.carr il ﬂgtﬂghtt he,board, 4o the

unl 6ader, respectiv A e or conveyi hg and holding a

plate_llkgistances between the support rail units 21-1, 22-1 and the

| support rail units 21-2, 22-2 is finished according tc the
widths of the boards 2-1, 2-2, onto which components are to

pe mounted, each rack gear 29 is engaged with each gesar 28

20 by each selective lock mechanism 70 and then the support
rail units 21-1 on the locked side and 22-1 on the moved

side are synchronously moved in one direction, that is,
vpward in Fig. 15 by rotation of the ball screw shafts 35,

35 in the first board conveying/holding device 3 as shown

25 in Fig. 15. Similarly, in the second board



16 January 2003 1 ~~ J nenb2r -- _Wereln, 6J:2:1 a bal 1 gcr2WS. "3T~)
(35) d'" _sDOsv.. LOeXte:' dinad _rctiOn. L72=pei:dlcula=1t0 a

| O . gitudinal direction of a f rst rail-like a*. e _ding nmenbds Jandarg 2668ond
rail-1ike holding manbeY rota~es in .. plate-like r.:enmber 5
conveying/ hol dirg device (3, 13) equipped with the first rail-Iike voiding
menber (21) and the second rail-like hol diang nmenber (22) , whimcan carry
in and out and hold a plate-1'ke nmenber (2), rotation of a nut (27, 48)
which is screMFt::readed to the ball scre~~~ shaft and attached to each 10
bf the fi rst rai 1 -like holding "~sm-ber . and the second raiIIike
hol di ng nmesber is_regulated 1o h the f raplli A i ng 4 and
t he secondFalf< T‘li?gﬁo?dflﬁg = %r arBé |énatrc2{;raTT ﬁ%\%edoii% par a 1e"l C

convey the plate | | ke nenbex,.and | 5 regul on of _rotati.cn o t.he .nuf of
eitr_er ol %if Fikéeﬁb1dﬁﬁgoﬁeﬁbéFlo? %§E¥|rsroréiﬁﬁ%T?%Hﬁ%*dlgg ngaber

and the seco: ~d rall-llke hol _di mher 1s rel.eas o_.that, the nut is
rotated tdgettherh %n%%?Pﬂetba?Pl 2 jTi%t‘dﬂbn*?otg?an dopiPfe B8 F2Scr ew
shaft, novement of 20 the one rail-like holding menber is requlated and the
ether rail2]i®e Hoteli FAOHBRbeFIGR t AL fiTECHATOHT K hﬁ?&?ﬂg rermb&rSand
the second rail-like holding nmenber, of which rotatio:~ of the n ut is

r egulat ed diimeamianl dukihg ifot sldvewastd the Babl Sor & Hafatientfat tae: |y
the other rail-like 25 holding nenber is noved in parallel Wth respect to
the or_e balf Jaramrew 2008ha08srai 354 :; é5no~bl-*‘ -~ghee~:seepngo akpardt a
~~~ betwee:: the first rail-ii:re ~oldi: :~e:~wer and t:e secc”d

r3i1-1ike dwiwdivivg/heldeng. desjpleA 1A AT he" the support rail units
A Ay. A9. A& A A Ay&e. Ay. Ang&e. A Ay. Ay9. A3. Al LA A A A A AF. A A A A3 A A A%.
A98. ANR. AIAIABAMLA DochaARsAdk Al R 2el AR BhA. ApVAr ASRIAGRASZLAIR. A9
. A&e. A9, . A9R A97?. A9R. A97?. A9R. ALe. A9. AQe. A. A& AL. A&e. AL. A9, . A9R. A& A9R. AL. Ae
AL, . Ae. A A AR A, uADLA RIAS. Afe. dhe ABE:Ad. A.ﬁeA&adArﬁGHR‘ZAQQ“ 2é\L. An2
4.AL, . A, AL .AL. Al &. A?. A A . A . Ae. A y3%W/] i no

| LULO: ghiteenist ceaj@a}@aéﬁat@ahcpbeal:eahca]c@an]u@az]maj qa] <t inad )ca] ] ca] ¢

a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cTa]ca]ca]calAz "& N 7

St_}yxsni d Zlica) Galealon] calgat cg}ea]a@akaab@a}r@@rh@@]/@@]ma]r@]@@}me]scac] ca] ca]
cTa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caI 3]
13 are aligned in ore line in the center of the comporent
mounting work area 200 in the mounting apparatus. Then,
the second board conveying/hoiding device 13 waits for the
15 board 2-1 to be <carried in from the £first board
conveyving/holding device 3, while the first becard
conveying/holding device 3 waits for a board 2-0 to .be
carried in from the loader 1.
Subsequently, as shown in Figs. 16 and 24, the
20 first board conveying/holding device 3 and the second board
conveying/holding device 13 are driven under the tontrol of
the control unit 1000 so that the cearrying-in of the board
2-1 from the first board conveying/holding device 2 to the

second board conveving/holding device 13 is completed.

25 Also, the loader 1 and the first board conveying/holding
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a work position pOSL_loned closest to the recognition

camera 19. Kere, the working heads 4, 14 suck desired
15 componerts from the component feed units 8A or 8B, 18A or
183 by the respective nozzles 10, 20. Then, the suction

attitudes of these ccmponents are image-picked up by the
recogniticn cameras 9, 19, and then <calculated and
corrected, and then, the compcnents are mounted onto the
20 electronic <circuit ©boards 2-0, 2-1. In the above
embodiment, since the recognition camera 9, 19 and the

card 2-0, 2-1 are positioned at

o

electronic circuit

positions closest to each other irrespective of the size of
the electronic circuit board 2 when mounting is performed,

25 the moving distance of the working head 4, 14 can be
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nozzles 10, 20 in the nozzle station 7, 17, can be easily

performed without trouble.
The conveyance flow of boards under the control
15 of the control unit 1000 is described in detail below with.
reference to rigs. 18 to 21.

Figs. 18 to 21 show a flow of electronic circuit

A=

m

boards 2 during production (component mounting).

stage where the production 1s started, the support rail

20 units 21-1, 21-2 on the locked side and the support rail

units 22-1, 22-2 on the moved side are synchronously driven

together. Figs. 22 and 23 show timing charts in the board
conveying operation.

Fig. 18 shows positional relationship when

25 component mounting production is finished. At this time,
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roard 2-C to ke produced next 1is

First, as shown in the timing charts in Figs. 22

and 23, after the componsnt mounting produ
5 +he lower limit position detecting sensors S39L, S39L
detect that the support plates 38-1,
second board conveying/holding devices 3, 13,

lowering by drive of the support plate drive cylinders 39,

it 1080 and are

3

39 under the ccrntrcl of the control u

10 . positioned at their respective lower limic positions. Wiaen

'ih

detection signals from the lowsr limit position detectin

sensors S39L, S39L are irput in the control unit 1000, the

1

board stopper drive cylinder 32D 1is

B

driven and a stoppe
32-1, which is provided on the support rail unit 21-1 on
15 the locked side of the.first board conveyving/holding device
3 and positioned at a raised position during a mounting
operation, lowers in the Zirst Dboard conveying/holding

device 3 so that the board 2 becomes in a state where the

board 2 can be carried out. A stopper 32-2, which 1is

e

20 provided on the support rail unit 21-2 on the locked side

H

the second board conveying/holding device 13 and

th

e
positioned at a raised positicn during a mounting operation,

also lowers so that the board 2 becones in a state where

the board 2 can be carried out.

4
=

[
Tt

25 When the detection signals from the lower 1i
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5 conveying/holding deavice 3, the motor 40 for moving support

rail units is driven and the ball screw shafts 35, 35

rotate synchronously. The support rail uni

start mwoving

ds the board conveying position in the central portion

towards

10 "of the component rmounting work area .200 as shown upward in
Fig. 18, In the s=acond board conveying/nolding device 13

as well, the motor 40 for moving support rail vunits is

driven and the ball screw shafts 35, 35 rotate

synchronously. The support rail units 21-2, 22-2 start

15 movirg from a second ccmponent mounting position towards

the board conveying positicn in the central portion of the

component mounting work area 200 as shown downward in Fig.

18. At this time, in the second board conveving/holding

device 13, when the motor 40 for moving support reail units

20 is driven, the belt drive motor 42 is also drivan at the

same time and conveyance is started so that the board 2-2

positioned on the right end portion side in the second

board conveying/holding device 13 is moved towards the left

end portion. When the board passags detecting sensor 31-2

25 detects the board 2-2, whether the motor 40 for moving
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units 22-2 are pOSltloned at the board conveying
15 position, drive of the belt drive motor 42 1s suspended
once and the motor gets ready for the subsequent board

conveying operation at the board conveying position.

Fig. 19 shows a state where the support rail
units 21-1, 22-1 o0f the first bcaxd conveying/holding'
20 device 3 and the support rail units 21-2, 22-2 of the

second board conveying/holding device 13 arrive at the
board conveying positions in the central portion of the
component mounting work area 200 and are stopped at their

respective board conveying positions. In this state, the

25 loader 1, the support rail units 21-1, 22-1 of the first
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1010 device 13 are mnoved from the second component mounting
} vositiocn to the board conveying position, that is, drive of
the mo-or 40 for moving suppcrt rail units of the second
10 board coﬁveying/holding device 13 1is stopped. Ther, the
belt drive motor 42 1is driven and the board 2-2 produced
(components-mounted) in the second board conveying/holding
device 13 - 1is carried out from the second <coard
conveyidg/holding device 13 to the unloader 11. Completion
15 df the carrying-out is determined when the board passage
detecting sensor 31-2 detects that the board 2-2 passes and
is not present.
When the completion of the carryving-out of the
board is determined by the control unit 1000, the motor 40
20 for moving support rail units of the first Dboard
conveving/holding device 3 is driven and conveyance cf the
board 2-1 produced in the first bcard conveying/holding
device 3 from the first board conveying/holding device 3 to
the second board conveying/holding device 13 is started.

25 Subsequently, as shown in Fig. 20, whesn the bcard
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device drive of the belt drive motor 42 1is stopped,

while the board stopper drive cylinder 32D is driven and
5 the board stopper 32-2 1s raised to the upper limit
position. Tne upper end position cdetecting sensor S32

P

detects that the board stoprer 32-2 reaches the upper limit

rd 2-1. Meanwhile,

[1h)
o
O
jan]

positicn and is preparad to stop th
the board 2-1 is conveyved in a direction from right to left

- 10 ° . by drive of the belt drive motor 42. After the board

H

arrival detecting sensor 33-2 detects arrival and passage

the board 2-1 and a lapse of a prescriked time (for

r

0

example, 0.1 ms) is measured by a timer T4 so that a delay
is achieved by time required fcr the board‘stopper 32-2 to
15 be raised to the upper limit positioﬁ, rotation of the belt
drive motor 42 is driven in the reverse direction so that
the belt 500 attached to the support rzail units 21-2, 22-2
of the second board conveying/holdirg device 13 is run in a
directicn from left to right and the bcard 2-1 is conveyed
.20 in the reverse direction. Then, the right side end edge of
the board 2-1 1is brought into contact with the koard
stopper 32-2 and the board arrival detecting sensor 33-2

detects arrival of the board 2-1. After the arrival is

detected and a prescribed time period is measured by the

25 timer T3, drive of the belt drive mctor 42 is stoppred. The
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contact with the board stopper 32-2 mors reliably.

cting

M

Meznwhile after the Dbecard arrival det

sensor 33-2 detects the arrival and passage of the board 2-

1, the motor 40 for moving support rail units is driven and

f the second board

o
3]
S}
|
ro
O

the support rail units 21-
conveying/holding device 13 start moving from the board
conveving position to the second component mounting
position; that-is, towards the recognition camera 19. That

is, conveyance of the board 2-1 on the support rail units

-

21-2, 22-2 and movement of the support rail units 21-2, 22-
2 themselves from the board conveying position to the
second bomponent mounting position are carried out at the
éame time. Thus, the arrival of the board 2-1 on the
support rail units 21-2, 22-2 at the prescribsd position
and the arrival of the support rail units 21-2, 22-2 at the
second component mounting position are both finished and

shed. That is, when

[¥H

the board conveying operation is £ini
the reverse drive of the belt drive motor 42 is stopped and

the drive of the motor 40 for moving support rail units is

stopped, a termination of the bcard conveying operaticn is

determined and the support plate drive cylinder 39 1is

driven so that the support plate 38-2 is raised. Then, the

board 2-2 is supported by the support plate 38-2.

- 10 10 10; Y409 () - L910%& () - 710% ()-0"""" #g##SdEDC
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performed in the nozzle station 17 or the like. In general,

replacement 1s pexformed a plurality of times to

nozzl

D

O

e one electronic circuit board 2, and nozzle

0

rodu

‘U

Y
‘—l

replacement 1s performed since the nozzles are ways

returned to original nozzles at the beginning of production

of boards 2.

Meanwhile, in the <first board conveving/holding

device 1, when the bcard passage detecting sensor 31-1

confirms passage of the board 2-0 from the loader 1, the

board stopper drive cylinder 32D is driven and the board

stopper 32-1 1is raised to the upper limit positior. The

upper end position detecting sensor S32 detects that the

board stopper 32-2 reaches the upper limit position and

o

preparation for carrying in the board is completed.

Meanwhile, after a lapse of a prescribed time 1s measured

by a timer T1, the rotation spesed oI the belt drive motor

42 is reduced so that an impact 1is reduced when the boar

2-0 is brought into contact with the board stopper 32-1.

Then, the left end edge of the board 2-0 1is brought into

contact with the board stopper 32-1 and arrival of the

board 2-0 is detected and confirmed by the board arrival

detecting sensocr 33-1. After the arrival of the board is
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5 side end edge of the becard 2
the board stopper 32-1 more reliably.

Meanwhile, after the board passage detecting

sersor - 31-1 confirms the passace of the board 2-0, the
motecr 40 for moving support rail units is driven and the
10 support rail units 21-1, 22-1 start moving Ircm the Dboard

conveying position tcwards the first component mnmounting

position, that is, towards the recognition camera 9. As in
the case of the support rail units 21-2, 22-2 of the seccnd

board conveying/holding device 13, conveyance of the board

15 2-0 and movement of the support rail units 2i-1, 22-1 are

carried out at the same time. When both the operations zare

completed, the board conveying operation is finished. That

is, when drive of the belt drive motor 42 1s stoppsd and

drive of the motor 40 for moving support rail units is

20 stopped, a termination of the board conveying operaticn is

determined and the support plate drive cylinder 33 1is

driven so that the support plate 38-1 is raised. Then, the

board 2-0 is supported by the support plate 38-1.

Some time period is required during the board

25 conveying operations. During this time period, replacement
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of rozzles 10 reguired £for production

Fig. 21 shows a state where the board conveving

overation is completed and that the producticn of the board,

5 that is, component mounting operation 1s started as in the

[

case shcwn Fig. 16.
Subsequently, when the production is conmnpleted,
? as explained with reference to Figs. 18 to. 20, thé support
rail units 21, 22 of each board conveying/hoiding device 3,
"10 .13 .are moved from the first and second COMponent'mounting
positions to the board conveying position so that the

produced board is carried out. After a subsequent board is

carried in, the state i1s returned to the mounting state in

Fig. 21, and the mounting operation is continuad. Thus,
15 components are successively mounted onto boards.
According to the above exbodiment, in one

component mounting apparatus, the component mounting work
area 200 of the board 2 is divided inteo two areas, the

first mounting area 201 and the second mounting area 202,

20 assuming the board conveyance path from the poard carrying-

- FURY

in side to the board carrying-out side as & center. In the

o

Al

first mounting area 201, the board 2-1 is carried ir £
rhe loader 1 to the first mounting area 201. The board 2-1
and held for a mounting operation at a

is positioned

25 portion closest to the component feed unit €A and the



Z% *- &10%&&' ()-S g&L0Y&R& ()--) g&LO0Y&R& ()-- g&LO0Y&R& ()--F3 Z9%40% & ()-m
#3N8I #Y%d23 33333y3vU4  F'10% (-& ()-& 10% (-& ()-&

f#10% (- & ()-&10&10&10&( "*-&10%R& ()-S *-&10%&R&' () - Sy33s4448 Janidry 2008
Y'10% (-& ()- Fs "10% (-& ()- Y "10% (-& ()- Yf "10% (-& ()-( F

%40% (-& ()- 9F"10% (-& ()-_55556s66\7|[:va . *@&RI0% & ()- 9&ZY%A0% & () -
3$110% (-& ()- F'110% (-& ()-( | (10% & (P (109% ! k& ()-\778888888| obU4

, #&109M M&' () - 10-(-20-(-10-(- L;10%(-& ()- 6!'10% (-& ()-( 2!110% (-& ()-
*@ElO@Q&T()-8899;;<X=|[:bU4 V'y s'lO%O&&'()-l y s'10%&k& ()-1 Hy
$'10%'-& ()-1y s'"10% ' n& ()-1( y s'10%’ k&'()

1090 M8 ( 3222>>>72\ ¥ Y 10988 Y v YBREE!
ShotOvbeast ¢ % %OW&?Os%I%gD/%( x OW%SEE} 19 #888Ucomponen
s' 10994 () - 17'>v'>'>'>'> ) ' 10YRREE (-
F109&&8& (J5F¢ O%“iB&«%&é' qp%?o%&&t&)” %@C%‘F)" Lél t -
WL37CUL0%E& () - . 5 10%&&& 3g10fy 88! () OF%i_O%& &&'@ &
(, 810%8q& Ty LI Ng 05k ESs" (’) FUB- O™ 200&8( M VfGt%??&*?) 1
L 109R& ()- , #&109&&' () 10&&&10&&&10&%
L 37 A 0YRERER ) - #El%@éﬁﬁ%ﬁ&ﬂ-w 5109% Fof 1G5 (T‘)%fv—t”ld FFRUCEN) - 1
| 109968 ()1 )] ' 10WAVE ()1 Al T 1098 () -1 ]

5 ccmponeants are suckéd and held from tie component Zfeed

units 8A, 83 and mounted on at least a half area (a shaded

area 2R in Fig. 2) of the board 2-1 on the front-side with

respect to &n operator on the side closer tc the £first
cemponent feed unit BA. Subsequently, after the mounting
10 work in the first mounting area 201 .is. finished, the board

2-1 1is positibned and held for a mounting operation at a

portion closest to the component feed unit 18A of the

second mounting area 202 and the recogniticn camera 19 as

an example of the second component recognition unit to

15 mount components onto the board 2-1. Subsequently, in the

second mounting area 202, components are sucked and hald

from the component feed units 183, 183 and mounted at least

(A%

on a half area (a shaded area 22 in Figqg. ) on the rear

sida viewed from the operator on the side closer to the

20 component feed unit 182 of the board 2-1. Subseguently,

after the mounting work is finished in the second mounting

arvea 202, the board 2-1 1is carried out from the seccnd

mounting area 202, As a result, the shortest distances

between the board 2 positioned at each mounting area 201,

25 202, each comporent feed unit 82, 183, and each recognition
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conveyance path in the component mounting work area. Thus,
the mounting time can be shortened and rOHJCtWVltj can be
5 improved.
That 1is, one component mounting work area 200 of
cne mounting apparatus is divided into two areas, the first
" mounting area 201 and the second mounting area 202 so that
two boards 2 are placed and components can be mounted.
© 10" . Then, the board are moved back and forth .in each mounting
area so that components are fed, recognized, and mounted on
the end edge side of the mounting area close to the
component feed unit. For example, the board 2 in the first

mounting area 201 is positioned at the front-side end edge

15 of the mounting area while the board 2 in the second
mounting area 202 1is positioned at the rear-side end edge
of the mounting area. Therefore, the recognition camera 9,

19 and the electronic circuit board 2-0, 2-1 approach each

have the shortest distance therebetween

r

cther to

290 irrespective of the size of the electrenic circuit board 2

when mounting operations are performed. Consaguently, the

moving distance of the working head 4, 14, that is, the

distances betwsen positions for three operations, suction,

recognition, and mounting cperations of components are

25 minimized. Thus thes mounting time can be shortened and the
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'10%e' & (dverdtions, ~suction, . recognition, . and ~mounting cf
components become short. Therefore, the mounting time can
be substantially reduced. In particular, in each mounting

area, the component feed units 8A, 8B, 182, 18B are
disposed -almost at the whole thes end edges ‘along the board
15 conveving direction in the component mounting work area as

shown in Figs. 2 and 3. Therefore, the recognition cameras

[{e]

| 9, 19 are disposad on the central side of the component
mounting work area 200 while the position where the board 2

is to be positioned is located on the central side of the

20 componeht :.mounting work area 200 in the board
conveying/holding device 3, 13 so that the distances

between positions for three operations, suction,
recognition, and mounting of componenté becomes shorter.

Thus, the mounting time can be further improved. Since one

25 component mounting work area 200 1is divided into two, the
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example, other component fead units such as the tray-type
15 component feed unit 8C, 18C, in wﬁich semiconductor chips
or the like can be housed without reducing the successively
disposed number of the already positioned component feed
unit, for example, cassette feed units, or the like can be

ol

positioned in zigzag in an area in which no board 2 is

20 placed. The cdmponent feed unit constituted by the tray—
type component feed unit or the like can be located closer
to the board and thus component feeding efficiency can be
improved.

Furthermore, according to the above embodiment,

25 when maintenance of the mounting apparatus is rperformed,
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moved to positions that are distant Zfrom the first and

second comporent mounting positions, respectively, and

S receded from above the support plates 38-1, 38-2.

Consequently, when various maintenance works for the

mounting apparatus such as, for example, replacement of the
; L : L
support pins 87 or the support plates 38-1, 38-Z TIor

upporting the electronic circuit board 2 from downward or

6]

10 replacement of the nozzles 10, 20 in the nozzle station 7,
17 are 'perférmed, the varicus maintenance works can be
easily performed without trouble. Furthermore, the support
plates 38 can be easily replaced in a batch and thus the
time Eequired to change positions of the support pins 87

15 can be shortenad.

Furthermore, if operations are controlled and the
sensors and the stoppers are arranged so that the board is
placed in the board conveying direction in the sacond board
conveying/holding device 13 once and then the board 2 is

20 moved in a direction re?erse to the board conveying
direction and positioned when only arrangement of the Iirst
board conveying/holding device 3 and the second board

conveying/holding device 13 is changed point-symmetrically

and the board 2 is positiocned in the second board

25 conveying/holding device 13, the first board
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convaying/holding device 3 and the second board

structure ard becomes in common with each other.

5 unlocking

Y-direction moving operation, in which the support rail

unit 21 on the locked side is moved integrally with the

support rail unit 22 on the moved side, and a distance

adjusting operation according to ths board width, in which

10 - +the support .rail unit 21 on the locked side is fixed and.
X

nly the support rail unit 22 on the moved side 1is moved,

can be selected. The drive shaft for the distance
adjustment according to the board width ZIor adjusting the

distance between the support rail units 21, 22 according to

13 the board width and the drive shaft for conveying the board
can be cormonly used. Therefore, the number of the drive
shafts can be reduced. Thus, the drive mechanism for the

distance adjustmant according to the board width and the

drive mechanism for conveying the board can be simplified.

20 Furthermore, the locking ©o¢peration and the

unlocking operation of the selective lock mechanism 706, 70
can be selectively performed by drive of the selective lock

mechanism cylinder 30. As a result, the Y-direction moving

operation, in which the support rail unit 21 on the locked

25 side is moved integrally with the support rail unit 22 on
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the distance adjusting cpesration

o))

the rmoved sids, an
board width, in which the support rail
rni= 21 on the locked side is fixed and only the support

rail uni= 22 on the moved side is moved, can be easily and

5 reliably selected.
Furthermore, since ne notor 40 1is driven to

drive rotaetion of twe ball screw shafts 35, 35

+

D

|
~

Mo

[§]

synchronously so that are

+the two bzall screw shafts 33, 35 can be

10 easily driven synchronously and the support rail units 21,

22 can be more reliably moved in parallel.
Furthermore, since the support plate 38 having

the support pins 87 and the support rail units 21, 22 are

separated and independently driven, the movement mechanism

15 is made lighter and simplified as compared with the case

where the support plate 38 and the support rail unit are

integrally moved. Thus, the noving operation can be faster

at a lower cost.
When the board positioning stopper 32 and the

20 board arrival detecting sensor 33 are disposed at the front

and rear end portions in the board conveying direction in

each board conveying/holding device 3, 13, the board 2 can

be positioned at both front and rear end portions in the

ore, 1in each mounting

Hh

board conveying direction. There

25 area 201, 202, a board positioning position at which the
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board 2 is positioconsd, can be arbitrarily destermined based
on information such  as

distribution of positions at which components are mcunted,

distribution of vositions at whican components are sucked
5 from the component feed unit and held and so forth.
Furthermore, wnen component mounting in the first

board conveving/holcding davice and component mounting in

the second board conveying/holding device are 'pe:formed

simultaneously, mounting operations can be performed more
10 - efficiently and thus mounting time can be'sﬁortenéd.

Furthermore, when board conveyance .from the

loader to the first board conveying/hclding device, board

cdnveyance from the first board conveying/holding device to

the seéond board conveying/holding de&ice, anéd board

15 conveyance from the secoad board éonveying/holding device

to the unloader are performed simultaneously, beard

conveying operations can be performed more erfficiently and

thus the mcunting time can be shortenad.

1@ present invention is not

ry

It is rocted that €

20 limited to the above embodiment, but can be appiied in

other various aspects.

For example, due to the zigzag positions of the

boards 2, 2 in one component mounting apparatus, when other

component feed units such as a tray-type component feed

25 unit 8C, 18C, which can house, for example, semiconductor
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e 1ike without reducing the succassively

disposed number of the already positioned comdonent fead

le, cassette £feed units, are disposed in
zigzag in an area 1n which no board 2 is wvplaced, an

5 automatic tray replacement device 300 may be providsed to

-

autcmatically replace the tray-tyvpe conmponent feed unit 18C

as shown with an alternate long arnd two dot-

Furthermore, this not svecifically shown, but,

Fig. -3.

while the tray-tvpe component feed .unit 8C is manually

-

10 placed by an operator, the automatic tray replacement
device 300 may Dbe provided to automatically replace the

tray-type component feed unit 8C as in the case of the

trav-tvpe component feed unit 18C. Furthermore, automatic

component feed unit replacement devices may 2e provided for

15 other component feed units 84, 88, 184, 183 to
attomatically replace the component feed units 834, 83, 18A,

since stop c¢f a mounting operation due

18B. Consequently,

to shortage of components in the component fsed unit or the

like during component mounting Is prevented, practical

20 production capacity, that 1s, real productivity, can be
improved. That 1s, components are continuously fed and
nounted at a high speed. Furthermcre, when the component

feed units and other constituent elements of the component

rounting apparatus such as their respective automatic

25 .replacement devices or the like are modulated, they are
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5 apparatus can be advanced onily by replacing a module of
each constituent element. Furthermore, as described above,

when constituent elements are modulated, a model changs of

th board or the component can be respcnded only b

w2

t

apprepriately replacing the module of the constituen

10 . elemenz even if the model of a board or a ccmponent is.

changed. Thus, rroductivity per device installation area,

=
-

can also be improved.

[S

tiv

(@]

<

l4

that is, area produ

Furthermore, the component mcunting work area 200

is divided into two areas, the

(w3

u

0

of the mounting appara
15 first mounting area 201 and the second mounting area 202,

aleng the component conveying direction. However, the area

does not need to be evenly divided into two areas, but may

be divided into two areas in arbitrary proportions.

Furthermore, 1f mounting c¢peration in the first

(D
ty

20 mounting area 20! and mounting operaticn in the seconrd

mounting area 202 can interfere each other due to the size

A}
<

0f the mounting areas or the Dboard, operations m

000 so that respective

P

controlled by the control unit

nounting operations may be performed independently in a

25 non-interference area, whareas either one mounting
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is orn standby in an

1

Furthexrnore,

184, but can be sat

[

on the suppo

the board

10

T*"I_J’t:h_._uore, in the above embodi

is positicned at the

board conveying/holding device 3,

positioned at the right side end portion

15 board conveving/holding device 13.

the board 2 may be positioned at the

in the first board conveying/holding devic

board 2 may be pos ed at the left side

the second board conveying/holding device 13.

20 at least the board stoppers 32 are preferabl

both left and right sides of each board co

device as shown with solid lines and chain 1

and 8.

Thus, the positicn at

port rail unit 21, 22 c

25 positioned on the sup

left side end portien

while the

However,

which the

810% % & ()--' & &10% % & () - -, f ghi ki mk~QD; &10% 10 % 10 % 10 % ;

16 January 2003

the board stopper 32 or

ment, the board

(1)

in the first
bozard
in the

- as required,

right side end portion

e 3, while the

end portion in

In this case,

y positicned on

|
Ll

nveyiag/holding

(88}

ines in Figs.

2

board 2 1is

an be optimally

&10%
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3, 152, 183 and so forth, the vosition of the component

4

(90}

S zaad unit which takes components most freguently and so
forth among the component IZeed units 82, 83, 184, 183.
Furthermore, &two ball screw shafts for mroving

support rail units 2I, 22 in parallel are. disposed in each

oard conveying/rolding device 3, 13, but & simpler

o

10 - structure can be achieved by, for example, disposing one
ball screw shaft in the center an
sides thereof.

Furthermore, as shown in Figs. 29 to 32, a board
conveying'device 33, which is fixed in thé vicinity of the

the first board conveying/holding

th

15 component feed unit 8C o

-

device 3, performs only conveyance of the beoard, and canno

mova in the Y-axis direction, may be disposed, while a

d in the vicirnity

[

board conveying device 1337, which 1is fix

0oF the component feed unit 18C of the seccend board

20 conveying/holding device 13, earforms conly conveyance of

the board, and cannot move 1.1 the Y-axis direction, may be

disposed. Consequently, when mountin operation in the

sirst board conveying/holding device 3 1is finished and

mounting operation is not finished on

25 second board cecnveying/holding device 13, while the first
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he becard conveyving cdevice 32 as shown in Fig. 31, a board

(&%)
-
4]

2-1 held by the first board conveying/holding dsvice
carried out to the board conveying device 32 and then
5 carried cut further to the unloader 11, while a new bocard

2-0 can be carried in from the leoader 1 to the first board

-

convaying/holding device 3. Furthermore, when mounting

operation in‘the second bozard coaveying/holding desvice 13
is finished and mounting operation on the side of the first
10 board conveving/holding device 3 is not finished, while the
second board conveying/holding device 13 1is disposed
adjacent to the board conveying device 13A as shown in Fig.

2, a kboard 2-2 held by tﬁe second board conveying/holding

devicé 13 can be carried out to the unloader 11, while a

15 new board 2-0 carn be carried in from the loader 1 via the

board conveying device 134 to the second board

ry

It is noted that the loader 1

conveying/holding device 13.
and the unloader 11 are preferably moved between the
positions shown with dotted lires an sclid lines,

20 respectively, in the Y-axis direction.
Ffurthermore, when the respective support rail
tnits 121-1, 122-1, 121-2, 122—2 of the Ifirst board
conveying/holding device 3 and the second board

conveying/holding device 13 have a length equal to or

25 longer than the width of the component mounting work area
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overation in the ot
tha case of the modifications in Figs. 29 to 32.

5 Furthermore, the selective lock mechanism 70 does
not need to be positioned on the side of one support rail

tnit 21, but may be disposed at the other suppert rail unit

22 as well, as shown in Fig. 34 and .thus both of the

]
-

rail units 21, 22 may be used as support rail units

10 © on the locked side. Consequently, Zfor example, distance

adjustment according to the board width does not
necessarily need to be performed by fixing the front-side

support rail unit 21-1 with respect to the front-side

origin position and moving a rear-side support rail unit

~

15 22-1 in the first mounting area 201, but can be performed

by fixing the rear-side support rail unit 22-1 with respect

to the rear-side origin position and moving the front-side

support rail unit 21-1. Therefora, when the board

conveying direction is changed to a direction reverse to

20 that in the above embodiment or the like, as described
above, the reference position of the support rail units 21,
22, can be easily and reliably changed from the front-side

reference which is based on the front-side origin position,

+o the rear-side refesrence which is based on the rear-side

25 origin position.
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It is nroted that the selective lock mechanism 70
is rnot limited to a gear mechanism composed of the racx

g o=

gear and the gear dsscribed above, but a clutch mechanism

ike can zlso be emplcyed.

—

or the
5 Furthermore, Fig. 36 shows a comporent mournting

apparatus according to yet another embodiment of the

present invention. In this compconent mounting apparatus,

while the first and second board conveying/holding devices

3, 13 are disposed adjacert to each other, & long koard ZG
10 placed across the first and .second board conveying/holding
devices 3, 13 (shown with a shaded portion in the figure)

is carried in and the first and second board

conveying/holding devices 3, 13 are synchronously moved to
eithér-the first mounting area 201 or the second mounting
15 | area 202 in parallel to mount comporents. In the example
in Fig. 36, the first and seccnd board conveying/holding

devices 3, 13 are synchronously moved in parallel into the

first mounting area 201 and components held from the

component feed units 83, 83 by the head 4 are mounrted onto

20 the long board 2G placed across the first and second beard

conveying/holding devices 3, 13. After mounting, the Zfirst

ahd second board conveving/holding devices 3, 13 are

returned to the conveying positions on the central side,

and then, the board is carried out to the downstresam side.

25 Or, the first and second board conveying/holding devices 3,
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Lfter mounting, the firsc

5 conveving/holding devices 3, 13.

LT~

and second board conveying/hcldin devices 3, 13 are
J -

returned to the conveving positions on the central side,
and then, the board is carried out to the downstream side.

~

Tt is noted that resference numera. 32G deanotes a board

()]

iO : stopper for positicning when the lorng board 2G is carried
into the first and second board conveying/holding devices 3,
13. Consequently, usually as shown in Fig. 2, the first
and second board conveying/holding devices 3, 13 are
separately driven to independently mount.components in the
15 first mounting area 201 and the éeccnd mounting area 202.
However, when the long bcard 2G placed across the first and
second board conveying/holding devices 3, 13 is carried in
and components &re mounted thereon, the above operaticns

are performed so that components can be appropriately

Fh

mounted onto boards having totally different sizes 1in ons

8}
(@]

component mounting apparatus by driving the £first and

second beocard conveying/holding devices 3, 13.
It is noted that arbitrary embodiments among the

above various embodiments can be appropriately combined to

25 exert their respective effects.
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screw shaft, only the second rail-like holding member is

moved and the position of the second rail-liks holding
ro the first rail-liks holding member is

changed, while the selective lock mechanism is engagad with

+he - first nut of the first rail-like holding member to

thereby rotate the screw shaft so that the first rail-like

kolding member and the second rail-like holding member can

" be integrally moved in parallel. Therefore, only by

25

performing a locking operation and an unlocking operaticn
of the selective lock mechanism, a gap changing operation
for changing the position of the second rail-like holding

member relative to the first rail-like holding member and a

moving operation for integrally moving the first rail-like

holding member and the second rail-like holdirg member in

parallel can be performed selec tively, reliably and easily.

After the plate-like member is carried into the conveying

position, it can be moved to a desired work position and

held and thus a desired work can be performed efficiently.

At the same time, after the dssired work is finished, the

plate-like member can be carried out to the conveying
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held, and carried out efficiently and rapidly.

According to &another aspect oI the present
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invention, one cC

5 agparatus is divided into two areas, a first nounting area

RS~

and a second mounting area so that two boards are plecesd to

mount components thereon. Then, the board is moved forward

and backward at each mounting area so that components are

. fed, recognized, and mounted on the end edge side of the

10 .mounting area close to <the component feed ‘tnit. . For

example, the board in the first mounting area is positioned

at the front-sids end edge of the mounting area, while the

board in the second mounting area 1s positioned at the

rear-side end edge of the mounting area. Therefore, the

15 recogrnition uni:z and the electronic circuit becard can

approach each other to have the shcrtest distance

therebetween irrespective of the size of the electronic

circuit board when a mounting operation is performed.

Consequently, the moving distance of a memper for sucking

20 and holding component, for example, a working head, that is,

the distances between positions <for thres operations,

suction, recognitiorn, and mounting of components are

minimized. Thus, the mounting time can be shortened and

the production eificlency can be improved. In particular,

25 when components are conventionally mounted on a board in
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betwesn positions for three operatiocns, suction,

recognition, and mounting of components are long Zfor a

small board and thus the mounting time are long. In the
nowaver, whether the board is small or

present invention,

ting operations so

(0]
3

u

}—-I

large, the board is positicned for m

+hat the distances betwsen positions for thres operations,

suction, recogniticn, and mounting of corponents beccres
shcrt. Therefore, the mounting time can be substantially
reduced. In particular, "when the componernt feed units are

disposed almost at the whole end edge along the board

conveying direction in the component mounting work area in

each mounting area, the recognition unit is disposed on the
central side of the component mounting work area and a
position at which the board is positioned in each board

conveying/holding device is positicned on the central side

of the component mounting work area so that the distances

between positicns for three operations, suction,
recognition, and mounting of compcnents becomes shorter.
Thué, the mounting time can be further improvead.
Furthermore, since one component mounting work area is
divided into two, the moving distance of the working heads
is reduced and thus “he mounting time can be improved.
Furthermore, when two Dboards are positioned

diagonally, that is, in zigzag, in one component mounting

F1098&&& () - -

F
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erf1c1e \cy per unit area can be imoroved as compared with a

convenulonal device, in which only one board is placed.
Furthermore, due to the zigrzag positions of the

5 boards in one component mounting apraratus, other component
feed units such as a tray-type component feed unit 8C, 18C

in which, for example, semiconductor chips or ths like can

be hcused, without reducing the successiveiy disposed

component feed unit,

_number of the already positicned the
10 .for example, cassette feed units or the like can be
positioned in zigzag in an area in which no board 2 is
pléced. In this case, the component feed unit constituted.

by.the tray-type component fesed unit or the like can be
positioned closer to the board and thus component feeding
15 efficiency can be improved.

Furthermore, when maintenance of the mounting
apparatus is performed, rail-like holding members on the
locked side and rail-like holding members on the moved side
are moved to positions that are distant from the component

20 mounting positions and receded from above the sﬁpport plate
for supporting each cther from downward. Consequently, in

this case, when various maintenance works for the nounting

apparatus such as, for example, replacement of the support

pins or the support plates for supporting an electronic

25 circuit board 2 or replacement of the nozzles for sucxing
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n be easily

b

and holding ccmponants in the nozzle staticn ¢

erformed without crouble. Furthermore, the sugport plates

‘g

can be easily replaced in a katch and thus time required to

change positions oZ the support pins can be shortened.

(SN

Furthermore, if operations are controlle and

sensors and stoppers are positioned so that only the

positions of the first board conveying/holding device arnd

the sscond board conveying/holding device are changes and
thae board is placed in the board conveying direction in t

second board conveying/holding device once and then the

board is moved 1in & direction reverse to the board

conveying direction and positioned when the board 1is

positioned in the second board coaveyving/holding device,

the first board conveying/nolding device and the second

board conveying/holding device have exactly the same

s-ructure and become in common with each other.

Furthermore, by including the selective lock

mechanism +to perform the locking operation and the

unleccking operation, the Y-direction moving operation in

which a rail-like holding member on the
moved integrally with rail-like holding member on the noved

side, and the distance (width) adjusting opsration

according to the board width in which the rail-like holding

member on the locked side is fixed and only the rail-like

holding member on the moved side is moved, can be selected.
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first and second rail-likes holding members according to the

e

r‘h

poard width and the drive shaft for conveying the board can

pe comrmeonlyv used (unified). Therefore, the number of the
be commenly

drive shafts can be reduced. Thus, Tthe drive mechanism for

the distance adjustment according to the Dboard width and

*he drive mechanism £for conveying . the board can Dbe

10 - Furthermore, whan one motor 1is driven to. drive

rotation of two ball screw shafits sjnﬂnronouslv and move

the first and second rail-like holding members, the two

pall screw shafts can be easily drivern synchronously and

the fi st and second rail-like holding members can be

15 reliably moved in parallel.

Furthermore, when the support plate having the

support pins and the first and second rail-like holding

members are separated and independently driven, the

movement mecharnism is made lighter and simplified as
20 comparad with the case where the support plate and the

first and second rail-like holding member, are integrally
mcved. Thus, the moving operation can be faster at a lower
cost.

When the board positioning stopper and the board

25 arrival datecting sensor are disposed at the front and rear
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1

compenents are mounted, distributicrn of positions at which
components are sucked from the component feed unit and held,
10 and so forth.
furthermore, when component mournting in the first
board conveying/holding device and component mounting in
the second board corveying/holding deviée are performed
simultaneously, the mounting operations can be performed
15 more efficiently and thus the mounting time can be improved.
Furtnermore, when board conveyance from the
loader to the first board conveying/hclding device, board
conveyance from the first board conveying/holding device to
the second board conveying/holding device, and board
20 conveyance from.the second board conveying/holding davice
to the unloader are performed simultaneously, the Dboard
conveying operations can be performed more efficiently and
thus the mounting time can be improved.

According to another aspect of the present

25 invention, the two plate-like member conveving/holding
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performed at the work positions. That is, respective
operations can be performed ac .optimal positions;

15 Therefore, work efficiency of each operation can be
improved and there 1is no portiocn which 1s used only Zfor
plate-like member conveyving opesration and cannot be used
for Qork operations. Thus, whole the installation area of
the work device can be effectively utilized.

20 Llthough the present invention has been fully
described in connection with the preferred empodiments
rhereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are

avparent to those skilled in the art. Such changes and

25 modifications are to be understood as included within the
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- extend

v

nclding a plate-iike

(9]

A device for conveying and

and a

(21)

second including a

conveving member (5C0) for conveyving the plate-like member
g Y

(2) so that the plate-like member can be carried in and out

and held;

shaft (35) which 1s disposed to

in a direction perpendicular to a longitudinal °

direction of the first rail-like heolding member and the

second rail-like holding member and moves the second rail-

like holding member or moves the first rail-like holding

member and second rail-like holding member in parallel;

a rotation drive unit (40) which drives rotation

of the ball screw shaft;

a first nut (27) which 1is attached rotatably

relative to the first rail-like holding member and screw-

threaded with the screw shaft;

a second nut (48) which is fixedly attached to

the second rail-like holding member and screw-threaded with

the screw shaft; and

a selective 1lock mechanism (70) which can

alternatively select an operation of engaging with the

first nut of the first rail-like holding member to stop
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rotation of the first nut and an operation of releasirng the

engagament with the £first

holding member to allow the first nut to rotate relativaly

to thne first rail-like holding member,

- - - -

wherein after the selective lock mechznism

releases the engagement with rst nut of the first

rail-like holding member to allow the first nut to rotate

relatively to the £first rail-like holding member, only the

second rail-like holding member 1s mcved by

screw shaft,

member relative to the Tfirst rail-like holding member is

changed, while, after the selective lock mechanism is

engaged with the first nut of the first rail-like holding

member, the first rail-like holding member and the second
r

integrally moved in parallel

rail-like holding member are

by rotating the screw shaft.

for conveying and holding a plate-like

2. A device

member according to Claim 1, wherein the rotation drive

unit is one motor for driving forward and reverse rotation

of the screw shaft.
3. A device for conveying and holdirng a plate-like

member according to Claim 1, wherein the second nut (48)

screw-threaded with the screw shaft is not attached fixedly

tr

.

to the second rail-like holding member, but attache

rotatably relative to the second rail-like holding member,

()-

and a position of the.second rail-like holding
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5 +he second nut of the second rail-like holding member to

allow the second nut to rotate; and

the selective lock mechanism releases the
engagement with the first nut of . the fifst rail-like
holding member to allow the first nut to rotate relatively
10 . to.the first rail-like holdirng member‘énd then rotates .the-

r
screw shaft to move only the second rail-like holding
member relatively to the first rail-like holding member, or
the selective lock mechanism releases the engagement with
the second nut of the second rail—like holding member to

i

5]
Q.

15 allow the second nut to rotate relatively to the seco

cr

rail-like holding member and then rotates the screw shaf
to move only the first rail-like holding member relatively
to the second rail-like holding member so that a gap

distance between the first rail-like holding member and the

20 second rail-like holding membar 1is changed, while the
selective lock mechanism engages with the first nut of the
first rail-like holding member ard the second nut of the

second rail-like holding member and then rotates the screw

shaft so that the first rail-like holding member and the

25 second rail-like holding member are integrally movad in
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the rail-like holding members and guides parallel movenant

of the two rail-like holding members.

5. A device for conveying and holdirng a plate-like

10 member aécording to any one of Claims 1 to 3, wherein the
seleétivé lock mechanism engages with the first nut of the
first rail-like holding member to rotate the screw shaft
and then the first rail-like holding member and the second
rail-like holding member are integrally moved in parallel

15 so trhat, first, the first rail-like holding mnember 1s
positioned at a reference position and then the selective
lock mechanism releases the engagement with the first nut
0f the first rail-like holding member to allow the first
nut to rotate relatively to the first rail-like holding

20 member and then rotates the screw shaft so that only the

second rail-like holding member is moved and a position of
the second rail-like holding member relative to the first

rail-like holding member at the reference position is

changed to adjust the gap between the first rail-like

25 holding member and the second rail-like holding member, and
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|- 109%&& () -/ #géé}o%ke\ggtective lcck mechanism engages with

Z the first rail-like holding member and
then rotates the screw shaft so thet the first rail-like
rolding mexber and the second rail-like holding memker are

5 integrally moved 1in parallel while the adjusted gap 1is

meintained.

6. A device for conveying and holding a plate-like
according to any one of Claims 1 to 3, further
- (32) which is brought into contact

10 .- with the plate-~like member to position and hold the plate--

like member at the vrescribed position when the plate-like

member 1s conveyed between the first rail-like holding

member and the second rail-like holding member by the

conveying member.
15 7. A component mounting apparatus equipped with a

device for conveying and holding a plate-like member,

wherein the plate-like member 1s a Dboard onto which

components are to be mounted, two of the devices for

conveying and holding a plate-like member according to any

20 one of Claims 1 to 3 are used as bocard conveying/holding

devices for conveving and holding the board in the

component mounting apparatus for mounting the components

onto the board, az component mounting work area (200) in the

componant mounting apparatus, in which the components are

25 mounted, is divided into a first mounting area (201) and a
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5 other device for conveying/holding a plate-like memtar is
used as a second board conveying and holding device in the
second mounting area, and each board conveying/holding
device is independently driven in each mounting area.
8. L comporent mounting apparatus equipped with a
10 device for conveying "and holding a plate-like member
according to Claim 7, wherein a first component mounting
position of the first board conveying/holding device in the
first mounting area and a secocnd component mounting
position of the sacond board conveying/holding device in
15 the second mounting area are disposed in zigzag so as to be
diagonally opposad to each other.
9. A component mounting apparatus equipped with a
device for conveying and holding a plate-like nerber
according to Claim 8, wherein a first component feed unit
20 (8A, 8B) for feeding the components to be mounted onto the
board at an end edge portion in the first mounting area on

an opposite side of the second nounting area, and a first

component recognition unit (S) is disposed in the vicinity

of the first component feed unit, and

25 a second component feed unit (18R, 18B) for
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side of the first mounting area, and a second component

recognition unit (19} is disposed in the vicinity of the
5 second component feed unit.

10. A component mounting apparatus equipped with a

device for conveying and holding a plate-like member

th

according to Claim 9, wherein the first component feed unit,
the first component recognition unit, the second ccmponent

10~ feed unit, and the second ccmponent recognition unit are
disposed substantially point-symmetrically Qith respect to
a2 center of +the whole comporent mounting work area
combining the first mounting area and.the second mounting
area. |

15 11. A component mounting apparatus equipped with a
device for «conveying and holding a plate-like member
according to Claim 9, wherein the first component mounting
position of the first board conveying/holding device in the
first mounting area is determined in consideration to a

20 distance be-ween the first component feed unit and the

first component recognition unit, while the second

the second board

30 1Y

componeant mounting positicon o)
conveying/holding device in the second mounting area 1is
determined in consideration tc a distance between the

25 second component feed unit and the second component
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12. A component mounting apparatus equipped with a
device for conveying and holding a plate-like memder
according to Claim §, wherein the first component feed unit
5 and the second compcnent feed unit are component feed units
for housing taping componeants to be mounted onto the board,
which are the components housed and held in a tape.
13. A component mounting device egquipped with a
device for conveying and holding a plate-like member
10 according to Claim 7, wherein the first component mounting
position.of the first board conveving/holding device in the
first mounting area and _the second component mounting
position of the second board conveying/holding device in
the second mounting area are disposed in zigzag sb as to be
15 diagonally opposed to each other, a tray-type component
feed unit (8C) in which the components to be mounted onto
the board are housed on a tray, 1is disposed at a position
other than the first component mounting position in the
first mounting area, and another tray-type component feed
20 unit (18C) in which the components to be mounted onto the
board are housed on a tray, is disposed at the second
component mounting position in the second mounting area.
14. A comporent mounting apparatus equipped with a
device for conveying and holding a plate-like member

25 according to Claim 7, wherein, when the board is conveyed
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15. L component mounting apparacus ecu;poed with a

device for conveying/holding a plate-like member according
-10. - to Claim 7, wherein, when the first boérd conveying/holding
device ard the second board conveying/holding davice are
positioned adjacent to each other in one line, the board
can be conveyed from the £first board ‘conveying/holding
device towards the second board convéying/holding device.
15 16. L component mountiné apparatus equipped with a
device for conveying and holding a plate-like member
according to Claim 7, further comprising a loader (1) for
carrying the board intoc each board conveying/holding device

and an unloader (11) for carrying ths board out from each

20 bozrd conveying/holding device, wherein the first board
conveying/holding device and the second board
conveying/holding device can independently perform

carrying-in of the board from the loader and carrying-out
the board to the unlocader, respectively.

25 17. A method for conveying and holding a plate-like
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member, wherein, when a ball screw shaft (35) dispos

n a direction perpendicular to a longitudinal

-

extend

direction of a first rail-like holding member and a second

rail-like holding member rotates in & plate-like membder
conveying/holding device (3, 13) equipped with the first
rail-like holding member (21) and the second rail-like
holding member (22), which can carry in and out and hold a
plate-like menber (2), rotation of a nut (27, 48) which is

screw-threaded to ths ball screw shaft and attached to each

of the Ffirst rail-like holding member and the second rail-
like holding member is regulated so that the first rail-
like holding member and the second rail-like holding member

are integrally'moved in parallel tc convey the plate-like

member, and

regulation of rotaticn of the nut of either one

rail-like holding member of the first rail-like holding

member and the second rail-like holding member is released
so that the nut is rotated together with the ball screw
shaft upon rotation of the ball screw shaft, movemen: of
the one rail-like holding member is regulated and the other

of the first rail-like holding

rail-like holding member

member and the second rail-like holding member, of which

rotation of the nut is regulated, is moved during rotation

of the ball screw shaft so that only the other rail-like

holding member is moved in parallel with respect to the one
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rail-like holding membsr to adjust a gzp between the first
rzil-lixe holding member and the second rail-like holding

member.



