;e3eP| | } <86TP T16 January 2003 DESCPI PTI ON Devi ce and Met hqod, for eyi ng
and Hol ding Plate-1ike Member 5 Technical Field The presenB%PﬁWHﬂyﬁgﬁg

relates to an apparatus and nethod for conveyirg and hol ding a plate-like
menber, wherein a carried-in plate-like yenber can be held and, after

prescri bed operations such as printing, processing, 10 coﬂmﬁmmum ummMLing,
and so forth, the held plate-like nmenber can be carried otMi ul ar
the present invention relates to a work apparatus such as a cegg@nent

nounting apparatus or the |ike equbgggngth a plate-1like nenber
conveyi ng/ hol di ng devi ce favorabl e”a Ipd&FY 15 corveyi ng/ hol di ng devi ce
for hol ding a board when the board onto whi ch conponents are nounted is

used as an exahflVé C8f 2D IMA 194G kEC FrehPBI e ¥AB Ic BRPoFOHE T &€ btetetkdn t he
board. Background Art 20 In recent years, while electronic circuit boards
vary in s¥esb@irdely 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 themnost efficiently in a mninmumprocess tine. As a
formof a 25 nmounting apparatus, a robot-type nounting apparatus, in - 16
January 2D88hnwhathFagwdr ki ng head for sucking el ectronic components is
noved by using an XY robot to nount the el ectronic conponents, is becom ng
a main stream Hereahteprearnexdamienimifora wolwesnd | odakn apparatus and
method for conveying and holding a plate-like member,
wherein a carried-in plate-like mnember can be held and,
after prescribed operations such as printing, processing,

10 component mounting, and so forth, the held plate-like
member can be carried out. In particular, the present
invention relates to a work apparatus such as &a component
mounting apparatus or the like equipped with a2 plate-like
member conveying/holding device Tfavorable as a board

15 conveying/holding device for holding a board when the board

onto which components are mounted is used as an example of

a2 plate-like member and components are mounted on the board.

Background Art

20 In recent years, while electreonic circuit boards
vary 1in sizes widely from a small size type including a
portable telephone to a large size board such as a server
computer or the like, it is being required to produce them
most efficiently in a minimum process time. As a form of a

25 mounting apparatus, a robot-type mounting apparatus, in
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5 el ectroni c conponent nounting apparatus is explained with reference to
Fig. 35 1In the figure, reference nunerals 1201, 1202 and 3@Qgn@eyob63
conponent feed units for taping conponents. Reference nuneral 1204 denotes
a conponent feed unit for 10 conponents,housed on a tray. Reference
nuneral s 1205 and 1206 denote recognitidn. caneras for picking up an image
of a suction attitude of an el ectronic conponent in a working head before
nount ed. Reference nuneral 1207 denotes a nozzle station. for housing a
plurality gt Kinds of nozzles 15 suitable for .a plurality of Kkinds af

ol ect r on Eh¢Ghpehefo sk Re SEERE e FRunERar “ 1508 RadiHe G FOREBRSR6F dat ryi ng
an electronic circuit hoard 1211 into a conponent npuntjng work area.

Ref er ence®™RUREr aP Y126 1d¢hotds & boarPTonv ?inﬁ?%%kdihbede§#€€t€8ﬁﬁ63ed of
support rails 1209a, 20 1209b for supporting an electronic circuit board
1212. TheCBBRPBSESHVeySnFRIFOFiNT A de SIZORMs constituted such that one
support rail 1209b can be noved as far as a position 1210 according to the
maxi mum si ze of thelereatitemi-c cigfcui teXFsER e t 0 B apdl i edonRentienséd
nuneral 25 1213 denotes an unl oader Ton carrying the electronic 16
January 20D8cBrehicuidonmpmraht Reungéngofapder cuhpohentexmiaitiaty wotk area
Operations in the conventional electronic conponent nounting apparatus are
expl ai nedreafé¢heneteten€ect 03Bi.g. 35. An electronic circuit board. 1211 is
supported 5 by support rails 1209a, 1209b via a | oader 1208. A working head
(rot shown) is novelinbyhen XYumhotrafengnae patheshasn 1@i0tlh Ad0e Fagd 35.
“An el ectroni c conponent is sucked by a conponent suction nozzle attached to
t he wor ki 1@ heatkfgtaEm aohppheg tcofpedenin fteed fori t tdg0Ag. Jdmoowsrkt g head
is 10 noved and a suction attitude of the sucked conponent is neasured by a
recogni t imerspeRed nAderaAf tE204 hecpalteul ad i ennbeheatpoSedd OoQngGer rest i on.

t he sucked and recogni zed conponent is nmounted onto the electronic circuit
boar@ . 21ldpyor@yeseAbugbdat ey Wor ki-ag. headk fdvidricd t Sudd- O8I 1OB ishd
corrected. anwhi l e, a conponent feed unit for feeding electronic
conmponent;i$ Absotdi spesgdikRohheandrear @fr tHecEOAPONSNE AMUAlING Mor K
area of the nounting apparatus as shown. with reference nunerals 1203 and

12G4. An 4 nBge: obn apt ek BGHEOBIFC COMPQNa o SUCKeSb R8N E hent aPiyag-13Q, 4
conponent feed unit 1203 or the conponents housed on a tray 1204 1s "al so

pi cked updyy apacodn! fh00-€aNTE! A Rk2IG 0 d NAlrbaal {hpydedodsugti on

position I's recogni zed. er the calculation for a position correction,
0 ac kA, FEPBIL e OMmanenl LS ST prue el Bt OB o T
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 component mounting
work area. Reference numeral 1209 denotes a board
conveying/holding device composed of support rails 1209a,
20 1209k 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



16 January 2003 4 In recent years, electronic circuit boards vary fromof a
smal |l size type to of a large size type. In an electronic c

nount i ng apparatus, support rails 1209a, 1209b are designedoﬁﬁﬂ£%§b£§q3n
whi ch a boa=d of up 5 to the maxi num size can b2 supported. Therefore, the
support rails 1209a, 1209b are constituted such that the support rail 1209a
on the front side of the nounting apparatus is fixed while the support rai
1209b in the rear can be noved depending or. the board size. Consequently,
10 the conponent feed units 1203, 1204 in the rear are disposed further
behind the furthest rear pasition 1210 .of the support rail 1209b, In a
smal | size Hoafh: Tt RPETSeritddsIqF Titder's® retfiRt T ont f WP nmoliAt 'RG“t FRE3si nce
the noving distance of the working head fromsuction of the 15 el ectronic
conponent to nounti ng®PREGGGR Pecod ti 'S s iFRGEMREHCNR bsul BFAGEFANLRe

| onger noving tine as shown with path B. Wiile the nounting tinme needs to
be reduced ¢ PeHtRe OIS 1GTI nBBARFAGUE| et oORKELlabhpenatittdy ¥RéeHEBERNCes
bet ween three processes, that is, a suction 20 process, recognition
process, ane nblditi #§- pr el VFLEPREE r 6hrcusbnpersnt s 2idedss toupeorted
mnimzed to reduce this nmounting tinme. To mnimze the distances between
the tHree processes;ttheibsi $28%aet hédoof vilat egrlaldde MM Iy sUppeortkimgl| s
1209a, 1209b, support pins which are di sposed bel ow 25 the support rails
1209a, 1209teahd(suppordwih heiel Bovednbg anl@YJ]anbarty a2@03 = @attuithdaar d
from dowward, and a support plate, on which the support pins are disposed,
dependi ng o ttther elreckFigni G5conponearitedirdrei ¢ ecomplionener i sasuexkaniosmd or
novi ng she support pins and the support plate is required and the 5
movenent amttlor@h tt haser terbabs zi kselttaichdd tid echdhwsrkiRgsheadhaddrs not
very effective. In view of the nounting

a taping component feed unit 1201. The working head is
10 moved and a suction attitude of the sucked component 1is
measured by a recognition camera 1205. After the

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

board 1212 by movement of the working head while its

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

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

\n image of an electronic component sucxed from the taping

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

its atctitude at a suction position is 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.



quality, nmoving tie electronic circuit board nore than necessary during
conmponent nounting is not a good nmethod. Accordingly, the gdjfffanpsodsne
present invention 10 is to provide an apparatus and nethod for conveying
and hol ding a plate-1i ke menber, whereip, the plate-Iike nmenber can be
carried in to a conveying position.. and then noved to a desired work
position to perform a desired work efficiently while been held
irrespective of the size of the 15 plate-like nmenber and, after the desired

wor k, can be noved fo a conveying gosiﬁjo and carried;gat so that the
plate' like menber 13 E&&d TREThel & Snid ChT i B Ut “ e %eht Y- énd
rapidly, and thus the ahove issue is _solved. Furthernore, the present

i nventi orf 55F0\VE Hed 8786 LchiFdhehPRobft Ofg Gaplirdt uS12guitpPed witth #he

pl ate-1i ke menber conveyi ng/ hol ding devi ce as a board conveyi ng/ hol di ng
devi ce, WHEE TP He RRAPEREREt alEBELeNTa EERMFSTEMS hol SHRRP Menbed ! bet ween
conponent hol di ng, conponent recognition, and conponent mounting can be 25
reduced i¥20&spectiGAD okrehdesigaedf itthed bobFel 1 Whofhea SoEBEI@LANY 2003
6 the mounting the and thereby inp=ove nounting efficiency. Disclosure O

| nvént i ortd ntbederaxbmachi eveet arabdee sbppeotrtethe prdsemisrénveitd on has
the followi ng constitutions. According to a first aspect of the present

i nvent i osuppoerte r31ipsovidisxh,a 120Pbe Fmr conséyingedndsumwt dihgta the

pl ate-1i ke nenber, conprising: a first rail-like holding nmenber and a
second 1Gupaol-tl | keifhol d2egameoher theachront! uslide a Torieyi mgpuremniney f or
conveying the plate-Ti ke nenber so that the plate-like nenber can be

carri ed appardteist iand hedd;wig bal thecsepposhaf tanhi cbceds dinspbeedear ext end
in a direction perpendicular to a Longitudinal direction of 15 the first

rail-Likeaholgh nﬁpﬁsabefecfgmﬁaﬂr{@ sgcaiik rsbhrdi ke zkal di ggnEerenhtand noves
the second rail-like holding nenber or noves the first rail-1ike holding
memper amRde component feed wunits 1203, 1204 in the rear are
disposed further behind the furthest rear position 1210 of
the support rail 1209b. In a small size Dboard, this
seriously hinders reduction of a mounting time since the
moving distance of the working head from suction of the
15 electronic component to mounting through recognition 1is
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 between three processes, that 1is, a suction
20 process, recognition process, and mounting process of
electronic components needs 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 1209a, 1209b, support pins which are disposed below

25 the support rails 1209a, 1209b and support the electronic



second rail-like holding nenber i.”. parallel; a rotation drive unit which

drives rotation of 20 the ball screw shaft; a first nut whiclgi ﬂﬁﬂ@d
rotatably relative to the first rail-Iike hol ding nmenber andngﬁiggig feaded

with the screw shat; a second nut which is fixedly attached to the 25
second rail-Li ke hol ding nenber and screwthreaded with the 16 January
2003 7 screw shaft; and a sel ective | ock “mechani sm whi ch can alternatively
sel ect an operation of engaging with the first nut of the first rail-Ilike
hol di ng menber to stop 5 rotation of the first nut and an operation of

rel easing the engagenent with the first nut of the first rail-like holding
menber to TGN EheCREFSE IR tOVREEate FBFaE VEHBPRBC t RE2ERy sy &i1iFh ke
hol di ng nmenber, wherein after the selective |ock nechanism 10 rel eases the
engagenenttif t iUPRer fi R ardf CLAROFRAst damanding ool 8hAageredigonis al

|l ow the first nut to rotate relatively to the first rail-Iike holding
menber, omoppdrenecbadbeai fedi ke Hislialy nenbechizs iisovefbbyrnoviagi ngd he
screw shaft, and a position of the second rail-like holding I5 nenber

rel ative tsupdvertf i pstisr aghdl i kiee hd vy tremerta sishangediradi land afther the
sel ective |l ock nmechanismis ' engaged with the first nut of the first

rail 5l i kerbaletiorg: nEndent tife fhesé mambelriskel thod Uf ngsmarikerleand thessecond
rail-1ike holding nenber are integrally noved in parallel 20 by rotating
the strawtghat method is not very effective. In view of the mounting

quality, moving the electronic circuit board nmore than
nscessary during component mounting is not a good mathcd.
Accordingly, the object of the present invention
10 is to provide an apparatus and method for conveying and
holding a plate-like member, wherein the plate-like member
can be carried in to a conveying position and then moved to
a desired work position to perform a desired work
efficiently while been held irrespective of the size of the
15 vlate~-like member and, after the desired work, can be moved
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 apparatus equipped with the plate-like
member conveying/holding device as a board
conveying/holding device, wherein the moving distances ¢f 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



According to a second aspect of the present invention, there is provided a
devi ce for conveying and holding a plate-like nenber accordi to th i rst
aspect, wherein the rotation drive unit is one notor for driﬁ?ﬁﬁ“@@’ﬁ%&%@rd
and reverse rotation of the screw shaft. 16 January 2003 8 According to a
third aspect of the present invention, tQFre is provided a device for
conveyi ng and holding a plate-1ike nenber  according to the first aspect,
wherein the second nut screwthreaded with the screw shaft S is not
attached fixedly: to the second rail-Iike holding nenber, but attached
rotatably relative to the second rail |ike hol ding nenmber, while the

sel ective FOBKTABRRANIM LT SAREITRRY ndFPvery BAUSFANSt o Ll GFeniagi ng
with the second nut o. the second rai l-like holding nmenber to stop 10
rotation of the second nut or an operation of releasing engagenent with the
second nut of the second rail-Ilike holding nenber to allow the second nut
to rotate;DhndlosergsePécinvenicéeok mechani smrel eases the engagenent with
the first .nut of t"e first rail-like 15 holding nmenber to allow the first
nut to rotate rel ati el grdert he fabsteveanithe i &sohel dbigcopmhee anedsthem
rotates the screw shaft to renove only the second rail-Iike hol di ng menber
rel atg vel yirtverdteof inad trag | £4 1 keavirod diangs tenbeion®r the sel ective | ock
mechani sm rel eases the engagenent with 20 the second nut of the second

rail-like holding nebesrdongl | ew t e Feeend nidpdde: rabat erxel abiygbysto
the second rail-like holding menber and then rotates the Screw Shaft to
nmove oily jtheddist, rahkrel i ke RAdingdreabedsvekat iae 1opntR Aihg sgegnd
rail-1ike holding nenber so that a gap 25 di stance between thé fi'st

rail-1ikerhaldinng smekare-anded hember, comprising:
a first rail-like holding member and a second
10 rail-like holding member, each including a conveying nember
for conveying the plate-like member so that the plate-like
member can be carried in and out and held;

a ball screw shaft which is disposed to extend in
a direction perpendicular to a longitudinal directiorn of

15 the first rail-like holding 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 whick 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 is fixedly attached to the

second rail-like holding member and screw~threaded with the

[§8]
wn



16 January 2003 9 second rail-Ilike hol ding nenberis

char ged, whi | et hesel ective | ock nechani snengages wth the firstnut

ofthefirst rail-Iike hol di ngnenber andthe second nut of t hesetorRNY2aY 2293 ke
hol di ngnenber andt hen rotatesthe screws shaft so that the
firstrail-1likehol ding nenber andthesecond-rail-Iike hol di ngnenber are

i ntegral |l ynovedi nparallel. According to a fourth aspect of the present
invention, there is provided a device for conveying and 10 hol ding a

pl ate-1i ke menber according to any one of the first to third aspects,
further congrising,acl[n@ar,guide mechani sm which is disposed to extend in
paral | el toStheWserdwtsh&f € in a direction perpendicul ar to an axi al
direction of each of the rail-like holdjng menbers and 15 gui des parall el
novement of the two r@il-IFkeSRbLEfENg nEMPErs. IRTAHIFE t o WRLHGH t h &SFect
of the present invention, there is provided a device far conveying and

hol di ng a pthterndkevedibereheebr dithg AR EFYI@he OFf SO r stitto tberth
aspects, wherein the selective | ock nechani smengages with the first nut of
the first riifsti kethoddi ngemefibestt oraioltal ke hbodcieag shafbeanda hehophe
first rail-Iike holding nenber and the second rail-Iike holding nenber are
i ntegral | y mestdiom qiarehéefisett hat, ahidr sin, doeera25idn ref raeldéasike tiedi ng
menber is positioned at a reference 16 January 2003 position and then

t he sel ect iaterd ulemechanits m tled eaiass t henengagenertie wifirsthe farstl nue O
the first rail-like holding nenmer to allowthe first nut to rotate

rel atively noa dihey fdrdbe s atb- bilkewhalnd ngf renbettend tlaen do0tades ithel $
screw shaft so that oily the second rail-1i ke holding nenber is noved and a
posi tion of-ot hgeseaond radirdikes hoddinggnRehBe-rel ative to the First

rai'l -1i ke holding nenber at the reference position is changed to adjust the
gap between the firstyaidid i kerbakdi ngndrenben .and vihe 10-gecandhajiled i ke
hol di ng nmenber, and then, the selective | ock mechani sm engages wth the
firsgonut ofibhe ki rster adgdddeeadtol dipg maber;and then rolabes khegorew

shaft so that the first rai'l-1ike holding nmenber and the second rail-11 ke
hol di ng ”EQQQE—QEQe 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 the
screw shaft, and a position of the second rail-like holding
15 member relative to the first rail-like holding member is
changed, while, after the selective lock mechanism 1is
' engaged with the first nut of the first rail-like holding
member, the first rail-like holding member and the second
rail-like holding member are integrally moved in parallel

20 by rotating the screw shaft.

According to a second aspect of the present
invention, there 1is 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.



15 Integrally noved in parallel while the adjusted gap i s maintained.
According to a sixth aspect of the present invention, there i Jgrovigsg a
device for conveying and holding a plate-like nmenber accordi € k¢ O0%e
of the 20 first to fifth aspects, further conprising a stopper which is
brought into contact with the plate-Ilike nber to position and ::old the

pl ate-1i ke nmenber at the prescribed position when the plate-like nmenber is
conveyed between the first rail-Ilike holding nenber and the second
rail-like 25 hol ding nenber by the conveyi ng nenber. 16 January 2003 11
According to a seventh aspect of the‘prgsegt invention, there is provided a
conponent nounting apPar U SquiPpedl wWrEh=8 dEFPEE T o ot t iR 2Rt

hol ding a platelike menber, wherein the plate-like nenber is a board onto 5
whi ch conpbRERRS18Fe t BBESNDUHt BIC TG Cof 2t HE TR c €9 If 0FORBAYERENE 2Ad
holding a p late-like nenber according to any one of the first to sixth
aspects arkobgdétgas WiaE%E ThhbeyRAGPRE| GiasPIFEiL aeo f bhe cEAVEYi ragrank,
hol di ng the board in the conponet nounting apparatus for nounting the 10
conponent svoatreinh&hkomatoxd conporemewnmthnteiadgdwrkareae i scthe chmfment
mounting apparatus, in which the . conponents are nmounted, is divided into
a first nost inod ageaaahdda Sexeddynmumt thg assecoad ong itlha Hgar dodadveyi ng
direction, one of the devices for conveying and holding a 15 plate-Ilike
menber isnuseskas pvuti astabhband rowaveys Ing/ el ah inge deyi ciee | Hetbrdfl keSSt -
mounting area and the other device for corveying/ holding a plate-I|ike
menber is used BSLdisgcratbbear dhaory aHaNg it diotdli - eavé €gah Nshheasecond
nounting area, and each board CO‘Veyi ng/ hol di ng 20 device is independently
driven insRat ouNttdith & BPe 1 ACCOT digke A igh eio@ht Bngspealy ofiithe present
invention, there is provided a conmponent nounting apparatus equi pped with a
devi ce foiconveying grd il dipgogqphatial-iike e A¢cAEdbRg td theoy
sevent h aspect, wherein a 25 first conponent nounting position of the first
boang  16olanuary 30%,£onuextho/ol dih gevicel ot e bir Ste rmULLH9
area and a second conponent nounting position of the second Boar

conveyi aglLhal.di viGe.in e Sec rpuntisngeaLe i ed 4.

zi gzag soegl aglt?%%enckgi %§§#a| F%/lgop%()\é(glggt ornggctﬁ 5 %?%e%%%é%r i %’3‘ ?lol%“ ni nt h
aspect Of nblR LSRRl dVaRtL oy LRET el 5ol BULORE 3oc0uRInely mount | ng
appar atus equipped Wth a device for conveyling an hof rng a platelike
menber according to,the seventh.qr ei : . erein a first
conmponent feed unit t;l"toér f%eegi%ﬁg‘lt%e cgpr%gneﬁﬁ%e%%nbéegnmnetle Bht o tt‘r%‘ee board
at an end_edge portion.in t first npounting area.an n opposi_.te si.de of

t he seconﬁnﬁggﬁgfﬁ al&dh a%%@a F?r§f cOMFon St ?é@og%rfﬁbn ﬁﬁ?ﬁ ﬁ%ﬁe

di sposed L, e viehidy of L0l Lot samanent. 18 TesE i La180d vy

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

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



a second conmponent reed unit nor feeding the conponents to be nounted onto
the board at an end edge portion: in the second nounting areﬂsﬁq“%n 2003
opposite side of the first nounting area, and a second conpone gruery
recognition 20 unit is disposed in the vicinity of the second conponent
feed unit. According to a tenth aspect of the present invention, there is
provi ded a conponent nounting apparat us ui pped with a device for
conveying and holding a plate 25 |i ke nmenber according to the ninth aspect,

wherein the 16 January 2003 3 f irSt CO".QOne:~t "S2d L'."':~t, the L ~
?'s t COPpON2n t recopy: i Lion % ~r .-i - Pn~'ran[,~1t ~"?asa
C O YId unsesond reéionikeoholstieht nempn. is  changed: erwhiégoghhei on

unit are d' _sposed substantially ~G-"1t-s _ ~2trlcally with respect to a
center oy shbtevhole 3 ocdermpohanhsnneogagies ¢viwey kikze edicembinnitng £ hehei r st
noor:ting area and the second nountir_g area. r _ccord' _ng to an 11=~:
aspect of fhesprezenit-Imies-. hiodninghererhsr pead dete a seaor Zonent fnotinei r g
apparatus equi pped with a dev~.ce for cor_ve~ring and hol dir:g a piate 10
li ke nmenbeseaesar dhfig-1d de _helding hmerokentdhdasyreed , robetesnthike darsl
conmponent mounting position of the first board conveyi ng/ hol ding device in

the fgrst dmunti Bg aes: i shdet efripedaiin Qons desadling hendd _shaNnGoe
between the first conponer t feed un_t a nd the first conponent recognition

15 unit, whidehd22259C00 Kb CHRONHY RRHALING PESi {4k 08y ei1 1 he ragand shpard
corweyi ng/ hol ding device in the second ' nounting area is determned in

consi deratygn 0,2 di stance between the second conponent feed unit and the
second co%%onent recognition unit. 20 Accordi r.g to a 12t:: aspect of the

prese::t ir_vention,pt ;gih%npggyiadego rE&M ~2P80eR tognu?$%ggﬁggggé%tus

equi pped with a device for conv~yi rg and holding a pl ate

O mend A ne hedle LML D ARt Be MR CLBALAG ST Shnd

nmponent feed unit’ and the secon conponenf ged Uni t -ar € -¢cnpenent

fee?ounit%dE%ing a plate-like member according to any one of the

first to third aspects, further comprising a linear guide

mechanism, which is disposed to extend in parallel to the

screw shaft in a direction perpendicular to an axial

direction of each of the rail-like holding members and

15 guides parallel movement of the two rail-like holding
nmembers.

According to a fifth aspect of the present
invention, there is provided a device for conveying and
holding a plate-like member according to any one of the

20 first to fourth aspects, wherein the selective lock
mechanism engages with the first nut cf the first rail-like
holding member to rotate the screw shaft and then the first
rail-like holding memker and the second rail-like holding

member are integrally moved in parallel so that, first, the

25 first rail-like holding member 1s positioned at a reference



16 January 2003 'c hOL15i T1~' ~ t3D ng COMWOr2nts t0 be nounted Onto L™~
board, which are t~' _ COL:.pQG e :tS hC.lsed a nd held 1n fﬁ ape. 2003
':WOrdi .".‘.7 t0 ar.31l:1 asD2C O tL' ?~ present n nn~an, SWPM,Q

W'1t~0::, t'Le=a i c prrltTi dcr~i a C*_ = ~~i- n~ ~p Cp 5 ecui pped
mnth a deV|ce for conveying and holding a,platelike :”“enber according to
ar~y one of the sever th to 12th aspects, Wnere n the first co~:ponent
.nountirg p05|t|on of the first board c~nveyi ng/ hCl d~ng device ir~ the
flrst mount' _rg area a~ld the second Conponent noulting positiCn of 10
t'r~e second board conve 1 ng/hol di ng device in the 52COnd nDuntlng area are
di sposed i oA YR s‘%}"%s £ e8| é&gﬁéltlveopﬂ?s‘ed“?@%aéﬁ“ofﬁe? s§s th
tray-type conponent feed unit in which the conDOnents to be nounted onto
t he board &7&3RIEEH oW &E t riEys |5~%ﬁ5p0§b§ L a pesitfonsbLnealindhkehe
15 first conponent nmounting position in the first nour.tir~g area, and
anot her tr &pldipe ceampgonentof éédownithg Mwswchuthéocmmtsel@)tbee*
nounted or _to the board are housed on a tray, is disposed at the secor_d
co~nponer ~tronmng i figr posteor like. el iger onehireanzhidr tgear emtat®s the
According to a 14th aspect of the present invention, there is provided a
cor ~pér _enkcueunt shgfappavat tisz equopped thet lsecateyi ame f b1 Tloaveys Idy -ag nd
hol di ng a pl atelike ne:~. ber according to any ore of the seventh to 13th
aspects, whefbBef, idemdv=l baadd &s mmwmayed bet wera thecahdf irastl vlaide | i ke
holding ment, er and the seccr~d rail-1liks 16 January 2003 r.o~din r;

. ~Le= DJ1~51@§>1 V.member 'relgtive' heo~ thewy smer r8aG i hOGHd 1aRVE;

a'j.ng/h0 1 dlng de\/ICe oo f22 0 Chvi~tp; -SeS a StOpper w=?1C'1l is
broug: I't inBmercamt aGie Wrbidrbhca %Q:ﬁﬂ'd POSkhizdRf AN ' adjasWEnkl © @
board Ina Vidill ~fl O a Ctiter Of tf' 2 (h':101Z 5 conponent
"tQLir~tle a? \/L&l%m@i@a rﬁ:@m& msrngrgtlmf heEStraD&nﬁ@nqp@f&@@va%&' k8o
second m)u% g area. Accordi r,g to a 15th aspect o e pr es ent

invengio: Iseg: &eréj‘?lpi@%édﬁﬂlélﬁg g%%ee,nt punting appar at us eaui pped

Witz a device for conveyi:| a plate-Tike 10 menber according to

f the SeVi | I
gggr gatca:ool Vteyan?hgl Ia%hnCstthl\#%géeg '?hel-la;de%ogné 83F convggaﬁ ng/‘ﬁoﬁlal .
devi ce ar eposichaned agl acent, Lo A3alk 0Ldgt 4, ane 148, Lhesar 4, car be

conveyed f board con ing eV|ce Eowards®

S2CO~d bo d cory / hal di 0 deV| ce. FLccordl r I6th as of the

present %}bﬁﬁl BRgX#eg rl:e gFSW FEF & caRpdigtt %ﬁn%ﬁﬁ& t{fs

equi pped with a device for n rollin teI i ke me~’\L

accor di ng Y0 HRP JAEFBE Tt RES séyfgxtﬁ?g:t%" 4fﬁl£0 g§ﬁe@93 Rt ﬂ?e"}:’ec“orﬁfr? si ng
%der for carryl ng theﬁﬂboard i nto, fa(fh hear g’f\c/e% %/ hol di ng deV| ce
an uritRERe Fof - BSRA ng™t 2 hdara od’f“‘f‘r%m

conveylng/hqldin_ device, wherein the first beard conveying/ holdir.g device

and the sé&@ido 25 conveyi r~g/ hol di ng devi ce car_ independently

perfor:.| 16 January 2003 e
¢cording to a sixth aspect of the present

invention, there 1is provided a device for conveying and
holding a plate-like member according to any one of the
20 first to fifth aspects, further comprising a stopper which
is brought 1into contact with the plate-like member to
position and hold the plate-like member at the prescribed
position when the plate-like member is conveyed between th
first rail-like holding member and the second rail-like

25 holding member by the conveyving member.



1'0rrr -i r L' rrr~orrrr.r; ca-~y g n o~ u'le DO3_ d ~ 0 =h | oadc_

a _dca_,,~r_g-out the board to the unloadar, r~sb5ective' ~9cco gto
a 17th aspect of the present invention, there is providaci éﬁﬁé
conveying and 5 holding a plate-like r~.enber, ~rlheaein, mhen a baII SCrew
shaft disposed to extend in a direction perpendlcular to a | ongitudinal

directior_ of a first rail-like holding nflnbe= a~!'d asecond rail-1 ike
hol di ~: gmenber rotates ir_a plate-I|ikenember conveying/ hol di ngdevi ce
eaui ppedwith thelO firstrail-like holding :~e:c~erand the secondtai 1-1ike

hol dir _g nenber, which car. carry in and out and hold a plate-Ilik4 ne;
~Ller, rotation O a AuatcowdirCh ito5 sCre&tethheasledeto thé batd soreeyershaft
and attached to each cf the first rail-like holding nenber and t:~e second
rail-like 1bnhehdiog, meh=rheris pregideat ed sonpbatrtheotintihgr aidod-ddears
hol di ng menber ar_d the second rail-like holding ne.”.tber are integrally
mo~-ed in pagakpskdt wieanveydthecel mImwwmﬁran@tdzdmtﬂgatbotb'@fte—
rotation of the r _ut of either one 20 rail-like hclding menber cf the first
rail-like hp]ding.pes2-enand thersecondrpank ¢ bi kerhoid 19 fregberqi §ar0

rel eased so that ther uc is rotated together with the tall screw shaft

upon rgtat i 1c19f cbi ohabk S%r Wlﬁd;q;g ’T'HQM BRNt +0f, the one. &ﬂlc%%keot

hol di ng ne isre u]ate ot her rail-1ike holding nme

the 117t ral shikes ol mlfdlbg;lc nulare/ezmnlteg@ GO AdRIE R, ¢

rail-lit:e rber tation of t

noved during rotatiqn of he .ball s S t that. o t he_ot her

rail-1like ﬁ%ﬁ%iﬁ) n& fﬁs &gvg |%E%§%aIF§%EC%%. g§§peg9¥?o ?ﬁe %%%rg

rail-like holding~ ”eé to aq#q§tca gap between the first rajl-Like

hol di ng e’ SR IHE $3E0Rd T2 1ETT ke Hol &Fﬁaeﬁféﬁﬁ‘fera R CBP UGSt ot
he present invention, there is prov wge%oa met hod f or

| 8ch aspect of
nount i ng 1%Qﬁﬁéxﬂﬁwﬁ§e EBMPPFS g MoUnting appar © mounting the
10 components onto the board, a component mounting work area
in the component mounting apparatus, in which the
components are mounted, is divided into a first mounting
area and a second mounting area along the board conveying

direction, one of the devices for conveying and holding a

15 plate-like menber is used as a first board

conveying/holding device in the first mounting area and the

' other device for conveyving/holding a plate-like member is
used as a second board conveying and holding device in the

second mounting area, and each board conveying/holding

20 device 1s 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 mcunting position of the first board



carrying in a board froma |oader to a first conveying/ hol di ng devi ce by
the | oader and the first cor_veying/ hol di ng device; noving the first_board
conveyi ng/ hol di ng device 15 holding the carried-in board to ggé?Qﬂﬁnb?mﬁ%e
conponent feed unit; nounting conponents in the ene conponent feed unit
onto the board held by the first board conveyi ng/ hol di ng device; 20
carrying the board fromthe first board cohveying/ hol ding device to a
second board conveyi ng/ hol di ng device by the first conveyi ng/ hol di ng device
and the second board conveyi ng/ hol di ng devi ce; noving the second boGd
conveyi ng/ hol di ng device 25 holding the ca=ried-in board to a side of the
ot her 16cdanearygZ2@ed disrgodpuicer tinf egue uni s tnousttiingy cereapaments in
t he ot her conponent feed unl.t Onto ~he board held by the second board
conveyi ng/ betdhdg dexmbomprandmburnatny ngosheibaardff romet he secondboas d
conveyi ng/ hol di ng device to an unl oader by the second board

conveyi ng/ behdependgroteiand &beidal catdethe, ,s AN dnd@nia g 19khz aspect of
the present invention, t~:ere .s provided a nmethod for nmounting 10
conponent 386958k Ng rt 0- 1hes 48kh %%pQ9$1b§h§E§anaﬁh%rQﬂﬂﬁﬂ@@@ttgn%ﬁﬂﬂ ng
in the first board conveylng7holding device and the conponent nounting in

t he second,hoard conveyi ng/ hol di ng device are sinmultaneously perforned.
According to a 20th aspect of the present 15 invention., there is provided

a nmethod for nnur_jiﬂgcgggggasnkg accordi, ;t(%gg%?QBFgfasgggt,D@Qgégkn.

while the 1 board convéyance fromthe [0ader to-the first board

conveying/aldling, glevife. ot b Baatdeonvevance fgamihie [ st baard o

conveyi ng/holdi hg device second bBoar conveyi ng’h
and the board conveyapgce fromthe cond hoar.d conveying/hol d=n evice to
the unl oacﬁﬁmaorpee&pl)e%ggné‘d %”a"%oggd & r?\g’ee'al(r;f‘ e DA hPreng 13 q%‘gat%ﬁd t he
one conponent feed unit_and the other component feed unit are opposed to
each ot he Jirk‘? aBERPECt | BHEREFpEAdI ERI at(r:h‘t 0 ngeaﬁ%xpend?hanér‘r e%%’%%tof t he
boarS conveyance path, _fhe 16 January 2003 19 co~n~cne: ~~s are noun~ed on
a haPt ar #5883 fhe Dok tFeh aCSPRRIBFL hé®EMe EBApontPT FESFIRT t §H t he
first board conveying/hol ding device and t~~e conponents are nounted on a
hal f ar eaCeMPOFEHdar 8PP &ode 62 t Ret8t Hdt® cBRpERent t 5 e dniadds . the
second board conveyirg/hol ding device. According to a 21st aspect oy the
pr esent iﬁ@éﬁﬂﬂ@gﬁntﬁ@?efﬂ§%&wﬂﬁ%ﬁ§ﬁ%9né?ﬁédOPO@QnﬁE@¢ﬁgt%oﬁﬁ6ﬁ_éﬁls
according to the 18 ~h aspect, wherein the board conveyance fromthe | oader
to the fitbe bBe&rAd BB Ry Pl drRg debitel €ABPBBARE &6RENiZAoa from
the first board conveying/ hol ding device to the second board
conveyi . "ugiholi ngigegisesl and thee veatdievnwdyahie fFiomt heoseooadtboard
conveyi ng/ hol di ng device to tae unl oader are sinultaneously perforned.

15 feed unit, and

a second component feed unit Zfor 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 ccmponrent recognition

20 unit is disposed in the vicinity of the sescond component
feed unit.

According to a tenth aspect of the pressnt
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



15 According to a 2-:~d aspect o. the present invention, there is provided
a work device for a plate-like i nenber, conprising: a first_ plate-like
menber corweyi ng/ hol di ng devi ce which can carry in and out aﬂ%ﬁ%ﬁ%ﬂY?@Qﬁ
menber at a 20 plate-like nenber conveying position and hold the carriedin
pl ate-1ike nmenber; a second plate-lii;e nmenber conveying/ hol di ng device

whi ch can be adjacent to the first plate-EPke menber conveyi ng/ hol di ng
device at the plate-like nenber conveying 25 position, carry in the

pl ate-1i ke nmenber by the fi.-st 16 January 2003 20 plate-like nenber
convey~.ng/:~ol diag device via the first plate-1;, ke :ner~~er conve;

ri ng/ hol di fngsdeviaepohetrt thed unatel the demsér cargdrszhi nedyothécfibnst
p?ate-1i ke meT~ber conveyi ng/ hol di ng device, and carry out the geld

pl ate-| i keuhimgnbenat sdmrel atestpdkeenenbéeedonveytng podi ttlod; scEbnsit
nmovi ng device for noving the first platelike nmenber conveyi ng/ hol di ng
device ir: cam@oneeitd onretOgsitignt haxqiltat eadei ke:igeoled convetidgtially
directior_ between the plate-like ne.~. ber conveying position and a first
work 10 poghth@Rn sdtnmahi i 21 Py esgthbet wu ks i soper faiimd- for the nhateslike
menber held by the first plate-Iike nmenber conveying/ hol di ng device; and a
second MOVERYLAB¥hee fQin FDNENGNE SLEONECRLALE Nl Kend®RREEL mountin
conveyi ng/ holding device In a direction 15 crossing the plate-I1ke nenber

conveyi ng %féSCEBB”tH%tg%?bﬁ&“h&ﬁﬁ%fﬁ&-gfeg?”ber conveying position and a
[

second work position at ch a prescribed work is perforned for the

pl ate-1i ke menber hel, :he s nd.plate:li~;¢e pber -copyeyi / hQl.di ng
devi ce, 20 wherein tﬁgc%¥§§él iE%QWS%ber*?é'ca???ggbingéndgﬁéldgg%bt‘ég
fi=st plate-1ike.nenber ccnveying/holding device positioned at the .
plate-like’%%%%gfggbngﬁfrﬁbfﬁzﬁggﬁg"ﬁ%%i%i%%Té@g%ﬁé %%Fgf?b?a?EPFfﬁéuﬁbnber
conveyi ng/ hol di ng .devi.ce, the first. plate-|ike nemper 25 conveyir .g/holding
dovi oo 19 THVEEPTS CHET 17 SHShoPR. Tk SomtBt s 900350 st obr Byarhe
first roving device, and the.prescribed work is perfornmed for the ,

ol atkd. | | kel THETEPEREF G265 OPAATA RO BB i k@ T COMVEY: + : §FRBRAFNg
device, the plate-like nmenber _held hy the first Iapg 5 like nmenmber

conveyi ng/T6i dEAGSGeFERPPREREr AR G4 rBRAT Hhaofi Xt plat é-iikiSKe RRABEr
convey=ng/ hol di ng devi ce positioned at the plate-Iike nenmber

conveyi ng/IR R AP PORP+F ORIt AR RECBectind it dilkiSike FOUBKBBE area is
conveyi ng/ hol di ng devi ce positioned at a position adjacent to the first

pl ate- | i keempiRimrd Eonve)FABERErFdPAg t@ed E6 SRR e taepltdhie-Fixet
menber conveyi ng/ hol di ng device and the second plate-like nenmber

conveyi nglesiafiR de¥iees anBhel 2RBy the §égsid component recognition

15 urnit, while the second component mounting position of the

second board conveying/holding device in the second

: mounting area is determined in consideration to a distance

between the second component feed unit and the second
component recognition unit.

th aspect of the present

D

20 According to a 1
invention, there is provided a ccmponent mounting apparatus
equipped with a device for convaying and holding a plate-
like member according to any one of the ninth to 1lth
aspects, wherein the first component feed unit and the

25 second component £feed unit are component feed units for



pl ate-1i ke menber conveyi ng/ =~ol di ng devi ce, the second plate-Iike nenber
conveyi ng/ ho' _ding device is noved to the 15 second work posiéﬁon Pyzé&f
second novir_g device, and the prescribed work is perforned e
pl ate-1i ke nenber held by the second plate-like nmenb~= conveyi ng/ hcl di ng
device, and the plate-like nenber held by the second plate20 Iine nenber
conveyi ng/ hol ding device is carried out “from t he seccnd pl ate-1i ke
r.:e:”, ber conveying/ holding device at the plate-Iike nmenber
conveyi ng/ hol di ng position by the second plate-like ne.~ber
conveyi ng/ hol di ng device. According to a 23d aspect of the present 25
i nventi onhothéng iproyi dedreirks déei dee f orouatsidat enkikethe 1®cdaduar y
2003 G? ne:: ~b2r accordir_g ao the 22nd aspect, wherein a work area or the
wor e deviweics drwy tHedcbrbbesnes mwuddad dandwrklarea antdaazssecond wori :
area, assumng the plate-like ~r~e~nber convey'-r_g direction at the
plate-1i ke me:rber zooweying 5 qosidi oh3as azbeeder, canhd ghusi ngraseark for
the plate-lika nenber, the first noving device noves the first plate-Ilike
menber corpeyhnghhpl dirrgdevisceddride® Bi rG&inyidn POFSIinen gn Hbei Ekr st
work area in wzich the prescribed work is perforned 10 for the plate-like
menter held pddenitast Riayechi E@rn%fa?ﬁfeﬁ%g\/e?/ﬂldr%ﬁ%@!gn% dgviee- while
er

-

t he second” novi ng devi ce noves the second pl ate-1ike ne

cor _veyi ng/hol difgeded &ar t@i 4 &€ 19econd Work posihibonsdpathe s Clwgtwork

area in which the prescribed work ~s performed for the plafe I I ke menber

he_d by ta%%et%ecg{@,n%wé%@f«' i megber copyewsng/ hol.di ng, e\sbgfiti@%%@i ng to

a 24t h aspec the present invention, there is provided a work device for

a plate-like magher gecording. b jhe 2200 01, 2314, Aspect, harein the 20

pl ate-1i ke menmbér 7 s~ a boar ch conﬁ%n s are 10 be hounted, the
wor k devi ce f.ar te-|i nenber, .

conpor_eﬁpuﬁguﬁ¥$%%£%%g%%gﬂﬁégf%géﬁ%%ﬁ%?ﬁggFEégcgﬁﬁgﬁgﬁgspgﬁﬁ&iiﬁgc&bard
a_n? the f]i rst and %e(#gjn.dwpl at e;‘,l;i-k'e g%_@e%]éconv.'e)@in%/ ho!_ldi ng devi ces are 25
fir8t andhgecdnaCBIart Thv &N NG S| RA c8°Vag 17 toe second
nounting area are disposed in zigzag so as to be diagonally
opvosed to each other, a tray-type component feed unit in
which the componarnts to be mounted onto the board are
housed on a tray, 1s disposed at a position other thnan the

15 first component mounting position in the <first mounting
area, and another tray-typve component feed unit in which
the components to bes mounted onto the board are housed on a
tray, 1s disposed at the second component mounting position
in the second mounting area.

20 According to a 14th aspect o0f the present
invention, there is provided a componsent mounting apparatus
equipped with a device for conveying and holding a plate-
like member according to any one of the seventh to 13th
aspects, wherein, when the board is conveyed between the

25 first rail-like holding memter and the second rail-like



16 January 2003 23 3 COmpOnE _'?t =YtQU: :ting work area 'n the conponent

rno ur.ting apparatus, in which the conponents are nounted, js,divid @q'nto
a first nour.~ing a=ea and a second nounting area along a bog$%FQﬂBHV€ :i:g

direction, the first board 5 corveyir~g/r~ol ding device can be ":oved to a
first component nounting position as the first work position in the first
mounting area by the ~irs~ noving device,-#hile the second board
conveyi ng/ hol di ng device can be noved to a second conponent nounting
position as ~"e second work position in 10 the second nounting area by the
secor _d novi ng device, and the conponents are independently nmounted onto a
board hel d hpi&avh boardesonveyi n§hBol dlanve devd cemenbedech ramagit i ngoarda
According to a 25th aspect of the present 15 invention, there is prov' _ded
a work devicomforirag ftat@éihgkdendkeriactordi agrpoishe 24tdtagapectwhivbirei n
a first conponent feed unit for feeding the conponents to be nounted onto

t he board iis dvspoged dihzan eontedge wiart i ohzi bothrel farst paBURtIoNG ad€d oOr.
an opposite side of the 20 second nounting area, a first co:”“ponent

recogni ti oncsuRist tsedirsposedihn & &iieiifrtty offt he fantst compenentyHees
unit and on a side of the first work position, and the work device further

conprses aoWebhehy Aeads WAhChean iBye EBmbhe ihiyl SthdountkRg ray8a: 1 ipl ds
t he conponents fromthe firsf 25 conponent feed uniit, and nounts the

component s ;0aL0 sHRe 1 ol 6 JAURRIY2003, poaE g hel d by the “first board
conveyi ng/ hol di ng device positioned at the first conmponent m-ouzting

position a=ter the cg il g TECOgLkEd ypddie T4ESt aaMPRNRltn,

recognition unit, an a second conponent feed unit for feeding the
Conponentsiggeggiggyn%%%f@ﬂf%tﬂy%Jggg&iAsc5%5ggggg ﬁéugging apparatus
equipped with a device for conveying/holding a plate-like
10 member according to any one of the seventh to l4th aspects,
wherein, when the first board conveying/holding device and
the second board conveying/holding device are positioned
adjacent tco each other in one line, the board can be
conveyed from the first board conveying/holding device

15 towards the second board conveying/holding device.

According to a 1léth aspect of the present
invention, there 1s provided a component mounting apparatus
equippred with a device for conveying and hrolding 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 bcard conveying/holding device and an unloader
for carrying the board out from each board
conveying/holding device, whereln the first board
conveying/holding device and the second board

25 conveying/holding device can indspendently perforn



end edge portion in the second nmounting area on an opposite side of the

first nmounting area, a second conponent recognition unit is ﬁ%i£osed in a
HenSBnd

vicinity of the second 10 conponent feed unit and on a side

work position, and the work device further conprises a working head which
can nove in the second nounting area, ngyds t he conponents fromthe second

conponent feed unit, and nounts the co

ohents onto the board held by the

second board 15 conveying/holding device posit_oned at the second conponent

nounting position after the conmponents are recogni zed by the second
conponent recogni tion unit. Accordlng to a 26th aspect of the present
i nvent i orG2¥REEBIT S Dproovi Bea &k rEfRodlforl c2 4 At erMi 1@ try dansai s

conprising: while a first plate-' _ike nmenber conveylrg/h0|d|ng devi ce whi ch

can carrych@ hadrdutoandshoird o di%at e IRRCAEYDEY; and a second plate-|.
menber conveyi ng/ hol di ng device which can carry in and out and hold a
p?ate-li ke 25 nmenbeR¢cardipgs=tinnezl adj&senespeadacho Bt heheat pa gsleatte
January 2003 25 |ike ne:r~cer convayi: ~aposition,carrying the

ke
16

pl at e- | i kemesrbeiomt o ttherd st ppadeidederenbechodnveyt agidrot i ngrlewneeby

the firstplate-Iikenenber conveying/ hol di ngdevice,carryir_g in and

hol &i ngt e lehid ed- iplapkatekki kebbeepberdyrdire setendphaterll kepeaher
conveyi ng/ hol di ngdevi cevia the firsplate-Iikenenber conveyi ng/ hol di ng
devi ce byHde: fdisbopbat ed iextenenberacanveytishhediguhdemiter 88da
carrying in and holdir_g a subsequent plate-Iike menber by the first

pl at e- i ke jparhes: eonveyraethshdior 20z desbi egiby1tfe fﬂm Ry %@mlaéke
menber conveyi ng/ hol d' _na device; noving the first plate-like menmb

conveyi nghbol di 8g-dgui o ffr-omitdenpl gt ay |'mK%pr£e—”bE<5 g@@gewpnga iEéD”
first work position in a direction 15 cr055|ng a pl ate-Tike ne

conveyi ng %'er eﬁEHB r AR RN /t:ﬁﬁ éwerC@”Qﬁké%}waé@ ld e HS&@erwtq the

conveyi ng/hol di ng eV|ce fron1 e platell nmenber ~ cdﬁVeylng p05| ion
segnd Wag KSROSLLLOD Y mfﬁgonp&wgf'r andl [ BAeDl Al Eshke Jpmhan,
conveyi ng |recT|on per orm ng a prescribed work e'1|$e

TProet iR label NEahble) PLALEs! 1 MRy converl RO/l dlhg dreVise ot

plate-like member, rotation of a nut which 1Is screw-

threaded to the ball screw shaft and attached to each of

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

15 holding member is regulated so that the first rail-like

holding member and the second rail-like holding member are

integrally moved 1in parallel to convey the plate-like
member, and

regulation of rotation of the nut of either one

20 rail-like holding member o¢f the first rail-like holding

member and the second raii-like holding member 1is released

so that the rut 1is rotated together with the kall screw

shaft upon rotation of the ball screw shaft, movement of

the one rail-like holding member is regulated and the other

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

to a

to a

t he



performng a prescribed work for the plate-like nmenber held by the second
plate-lit:e menber conveying%ol ding device at 25 the seccigljaMaly 2003 tion;
16 January 2003 G noving the fist plate-|~. ke :~e:nber conveying/: zol di ng
devi ce fromthe =first work position tqg-the plate-like nmenber co:”_veying
positior_in a direction crossing to thé plate-li~:e nme_nber ccnveying
direction, 5 while novir_g the second plate-1~. ~: e nenber conveyi ng/ hol di ng
device fromthe second :,rorl: pcsition to the plate-like nenber conveying

positicn fir, a direction crossing_t he pl.ate-li ke _nmenber convey-r g
i rect| onfeBRATWATS the 119COA8 pPata- e TRMDRHIE0 TEaAdy : 05 78 dhg
dev,' ce ar_d t”e second plate-like nmember conveyi ng/ hol ding device are
pcsi t i oneBCBAFAEBNC Tt Fheadh ot hér T8FVERECHI atles ITKEED: duRbRE FOHESKON-g
position, carrying out the plate-like nmenber held by t:e second plate-Ilike
nmenber co?fvépiendihbl dERgsdeitE L r 8fh (Fe lserBhY fhd ihae I5idedt&e
conveyi ng/ hol di ng device by the second plate-like nenber conveying/::olding
devi ca, wwléigdrmngihgrods medes dfeHatel anber therdspyct heof thet one
pl ate-1i ke nmenber conveying/ hol ding device fromthe first plate-like nenber
conv®yi ngtdbl di he dbwildd nigo mamb eseclonda@l as &- ki igare bemen 20he first
conveyi ng/ hol ding device by the first plate-li~:e nmenber conveyi ng/ hol di ng
devi ce amkil—kikechoddinat enémbhér : enperttiey senveyi nyilolldikey Heldérg
According to a 27th aspect of the present invention, there is provi-red a
i aork netembdonr a plate-like 25 menber according to the 6th aspect,
iwherein, when a work 16 January 2003 27 area of the wor% devic? is
diviced into two, aatcosingrktar eanandsahsecaipkawr ko fr eth@ssyfesagtt he
pl ate-1i ke nenber conveying direction ar the plate-like nme~ber conveying
posi tio0.thveist Bobor deneaad the pbadeilied. ke NMenethed 5re@: Wensimngihg! di ng
devices are noved to the work positions; the first plate-1ike nenber
conveyi NGMsH drg: Slevispt sstByed to the first work position in the first
work area, in which the prescribed work is perfornmed for the plate-like
menber held by the ééf:?)?’in?cbati%' hT ©dErdbers rHh car veyddw h¢'o dingre dey ce,
wh=l e the seccrd plate-Ti ke nmenber conveyi ng/ hol ding device is noved to the
second 144 i i A bhe - d rk ia)ol [ t h eseriled work
el L T R T AR et e e
menber c I Js ! I .15 According to a 28th aspect of the
pr esent ?%§§%#$%#¥/¥¢£§£@?gﬁ%:gg?Hed a ~~~ork nethod for a plate-Ilike
menber according t 6 org.271.h eqt , ' .t he plate-like
menber is a board gnn%\'t(}%vfii r(%Eecofrrlpzh(j)st'n“entgggélgie %mgg%%/n%%l%‘%e d\%/or CSdevi ce
fog cperfQrm h r r_ 20 th te-1ike er . s c nent
m)gr?t i ng?lgpmggrg)£ u]gh%lgr('karrrl()lﬁlnetClgglgﬁ t ﬁggt%grrp“ogneét sg‘ﬁér%)ootf: ~or9%0§?>§1%o eéltf irst
and secoQge@!%%'-Life menber conveyi ng/ hol di ng devices are first and second
» board conveyi ng/hdl di ng devi ces, and a

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

20 carrying the Dboard 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



conponent nmounting work area in the conponent nounting 25 apparatus, ?n

whi ch conponents a=a nounted is divided into 16 January @003 ,34/do08 first
nounting area and a second nounting area along a board corweying ‘directi
or~; the first board cor_vey-ng/hol ding,gevice car. be noved to a first
conponent nount_ng positron as the first 5 work position in the first
:r,ount _:.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 nou ting area, by the second noving device, and conbonents are
i ndependentfyOR6Ght E§58nFG 14 ‘board hel d by 10 each board
conveyir.g/hold_~g dev, ce in each npunting area  According to a_29th
aspect of the presefPUrAVBAt IGHFPYN s i $0prtfi dBINETWEIRGHgHd 87 %

pl ate-1i ke penber according to the 28th_aspect, wherein, in the first
mount i ng @PeR, tPRt@onpereer $3284a hefddby BYwor kg negacns frieedadfi r st
conpcner _t feed uni~ installed at an end edge portion on an opposite side
of the secondcYbuel RpgcingaceHiche BYdst nounting area during tl”. e

prescri bed work and, after the conponer _ts held by the working head are
recoyni zed by a firsarevingpordg rbeagndl ti Bromunitheli spesedd20 barzd
vicinity of the first conponent feed unit and on a side of the first work
posi ti on,catreexbmpbnehdsndetidvbyget he wor kindgahlead i e hrowse@zhd rmartde
first board conveyi ng/ hol di ng device positioned at the first conponent
nmount i ng Qusveyiomg/12Sladng dewicadependBetunibpderr. omthe abo ve

1~of i por ent 16 January 2003 27/2 ro' ding, conponent recogr_ition, and
cenooner ~t ~:our.tiAdgohrding hetsecand Irtmimt iagpacea, ofhe the ~parserits are
hel d by a working head froma second conponent feed unit installed at a:~
end edge ipordrtoibre,n anhe@pposiitse spHevdded heaseamithdd nofeki nghcaimgd dg . the
seccr~d nour:ting area, a:~:d, after the conponents held by the working
head) ar e degRgEnes ReEREPN; copponené resegni hkpackni t wlksRased the a
vicinity of the second conmponent feed unit and on a side of the second work
posi ti on,cdmbrdPoRenhe ihe~diRy thee Mst ~boaradoaveydng/holding

device and the component mnounting 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 conveying/holding device to the second board

20 conveying/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 oppcsed to each other in a direction perpendicular to

25 an extending direction of the board conveyance path, the



10 mounted onto the second board conveyi ng/ ho; di ng devi ce positioned at the

second conponer. _ nounting position. According to a 30th afP SfHuaR 2003
present invention, there is provided a wo=k net~:cd for a plate-Ii ke nenber

according to the 28h aspect, wherein treg plate-li~: e 15 nenber is held
across both the f=rst ar_d secor:d plate-like nenber cor_veying/ hol di ng
devices, and tre first and second pl ate-Ili ke nmenber conveyi ng/ hol di ng

devi ces are synchronously noved in parallel to either or_e of the first
nmounting area and the_second npantin rea.~o .~,oupt the 20 c onents.
Accor d=n§ BB 1St 3§ﬁe§pQﬂ“?%e°Brg%en? Fnddfd ont EREr P ?BQid%d a
rn.echod =or nounting conpor _er~ts accordji::g.to the 18th_aspect, where_n,
whi | e t hé45Gar 8 c S ePRFceCPFBAEhE I1THRA Pgltthe“?i S pehFc2poard
conveyi ng/ hol di ng device, the bard conveyan;.e fromthe 16 January 2003
27/ 3 fir SOTWEAHRL/BRAS MY/ €2 BL 8 ngndeFinGe I RMERT oREe bBarated on
conveyi ng/ hoidir_g device, and the board conveyance fromthe secor_d board
cor_veyi B _gididl drpeg dedi daa daded uei oadé6d dgr © foekior akllebn campoaea t
cor_veyar.ce path in one line, the one 5 conponent feed unit and the otter
componenttekdediniri tirarzheopposentd thoaed hcorieying/Aoddiegt demicper pendi cul ar
to an extending direction of the board conveyance path and each co: apor ~ent
recognition unit | daticepbiserl ioa #i cRisty @fspeadth cohponlee. préeedtunit

or. a side of the beard conveyance 10 path, the conpcne~!t nmountin g of the
first boandeagiweyi ngithwtei ngsdedresrideder &or nedhoyl hafat ngmbhettagponent s
.fromthe one conpone: ~~ feed unit, recognizing themby the conmponent

recogni t tenpuRchtdi HMseHing the vhei 0Bty efspidre  onarqanponeind Hegddunit on
the side of the 15 board corweyance path, and then nounting themon a half

area on thavsidacef tledane ahe ~pareicdr feetb unithef therst  board
10 conveying/holding device, the board conveyance from the
first board conveying/holding device to the second board
conveying/holding device, and the board conveyance from the

second board conveying/holding device to the unloader are
simultaneously performed.

15 According to a 22Znd aspect of the present
invention, there is provided a work device for a plate-like
member, comprising:

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

20 plate-like member conveying position 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



board held by the first board co.”.veying/holding device in the first board
conveyi ng/ hol di ng device, and conponent nounting of the segopfub”a0d3

cor _veyi ng/ hol ding device is 20 perfornmed by hol ding the conponents from

t he ot her conponent feed unit, recognizg@g t hem by the conponent
recognition unit disposed in the vicinity of the other conponent feed unit
on the side of the board conveyance path, and then nounting themcn a half
area of the board on 25 the side of the other conponent feed unit of the
board held 16 January 2003 27/4 by the second board conveying/hol dir_g
devi ce i nPLRERSERERD THERR AT c SATEIA R HOIY T Ue Fitdd-CBr Ve Déser LptiSén Of
Drawi ngs 5_These and ot her aspec~s and features of the bresent invention
Wil | becoPtaEReadi kpr BRIORE FCONVRM Iy deaskd it i davias. - Baldnteenpaaceion
with the preferred e.,:bodinments thereof with referEnce to the acconpanying
dr awi ngs, 1 ikewiremnber 162 gahedr yiRod®y 24he | fgrsit | Blatg2a2kel sexmber' ~a~I C

pe=SbeCt|lve Vie~rl y shcw-ng a co:~poner._:r~ou:.._~r_g apparatus having a
beard COnveylaygihdlbohglideVdey ideCOadichgramr amwt Trheohakd ptae-Like r, re
cent i n ~r2nti rJdrj,~r_ _ --- -- - 5 ig. 2 is a general sc~~ematic

| ayolit plm¢mioért ke tbappﬂefetld&wnhaﬁpamﬂ&mmﬂdxinﬁ s cion;

a first moving device for moving the first plate-
like member <conveving/holding device in a direction
crossing the plate-like member conveying direction between
the plate-like member conveying position and a first work

10 position at which a prescribed work is performed for the
plate;like member held by the first plate-like member
conveying/holding device; and

a second moving device for moving the second
plate-like member conveying/holding device in a direction

15 crossing the plate-like member conveying direction between
the plate-like member conveying position and a second work
position at which a prescribed work 1is performed for the
plate-like member held by the second plate-like member
conveying/holding device,

20 wherein the plate-like member is carried in and
held by the first plate-like member ccnveying/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



Fig. 3 is a general detail plan view showi ng the co~. porent nounting
apparatus of Fig. 1; Fig. 4 is a detail plan view show ng 151@,{@@@r2b0130
conveyi ng/ hol di ng device of Fig. 1; Fig. 5is a detail rig' .~.t side v_ew
showi ng Lhe board conveying/hol ding devige of Fig. 1; Fig. 6 is a

per spective view showi ng the board conveyi ng/ hol di ng device of Fig. 1; 15

Fig. 7 i1s a detail e:~l arged rigr~t side vi ew showi ng a sel ective |ock
mechani sm of the board conveyi ng/ hol di ng device of Fig. 1; Fig. 8 is a

det ai | front.gleM/ hom%: t he anrd Lonve |Hg/ho dir .g.device o #

Fra 0 1 SSANLERRE T n ibor § bR ow SHOW ha ritner at T U Conseriiech
board by t wo, board conve |ng/ ol di_ng devi ces t he o] un

appar at us"of “Fi'y BETEPY: ? rifh%xpﬁ’a‘ha?o}#@i é“v?'@‘??on;\[/)\n Hﬁggpg’)%t &bﬁs 25
of returning to the OrI%eE and mount i ng of‘;qyfor rail 16 January 2003
29 unlt5 C3T8L phatpod memoer cqnueying/h ?9v§%ﬁ+cﬁl o~d~ng a J ces
iL: zhe co”~po.”.”~t r:;~ount r.a appa=~~us ofr '"'g. 1' Fig. 11 is
an expl atatory v=ewtsRow rRferlike Ameppgr sheld’ &Y tthe ’WSLrPlﬁQEI‘ i, ~ri
tcr ' nar ,. ~~C_tP.. ~,'" O... . d5 conveyir_g/hol d~ng

deVi Tes |Jnl}c¢1ememhpé Tcenvendbavihongiaspaisstiee ofs married Ay £10mi shas
explar_atory view show ng ar. operation of returni:~g to the origins of
support r&ifsunpistenlike Meoked §b@@§%ﬁhQAh9lﬁkHQidﬁﬁW@WLm@$hbidhag
devices 10 in the component nounting apparatus of Fig. 1; Fig. 13 i s a::
ex. ~l ar. @&ryhei pwaseeiikkey manbepecen vening/ hel dingngota tilee dre gtins ¢~
support rail units on the always noved sides of the board conveyi ng/ hol di ng
devi ces igeddred cor plane Ml irkmint | ngmbppar atasnoéyEng/hdldibgFi g.dédi¢ce an
expl a::atory view showi ng an operation or adjusting the subport rail units
on the alpmyist imved stdes ©fsihioboaddacenveyingthel diingtd pliLes-11kéd he
conponent nounting apparatus of Fig. 1 according to tr:e board wdth; 20

Fi 0.0 15 irfendde £X Rlcnal by MHEvd sipwidagr i sst Bie @hethelﬁsltpptmtatremlluh@l ts of
t he board conveyir_g/ hol ding devices i:-i the conponent no~,:r_ting

appar at Usnaibde gcohvﬁpeﬁganm@rl@gl ddeidy enaveed; sEt@ndl@llasceamlke
expl anatory view sho _ng a state of 25 the support rail units O the
board copwerdW/ kiR ng/holding device and held by the second
plate-like member conveying/holding device, the second
plate~like member conveyving/holding device is moved to the
15 second work position by the second moving device, and the
prescribed work is performed to the plate-like member held
by the second plate-like membar conveying/hclding device,
and
the plate-like member held by the second plate-
20 like member conveying/heclding device 1is carried out from
the seccnd plate-like member conveying/holding device at
the plate-like member conveving/holding position by the
second plate-like member conveving/holding device.

Rccording to a 23rd aspect o©of the present

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



16 January 2003 J devi ces ir_ the c~o:npcnent nounting apparatus cr Fig. 1
wh en conponents are beir_g nmou~:ted; Fig. 17 is an excl a.-{gygn%wgdogw
showing a state of to S ~~~0=t raid L:*i t5 O tha ~narrl
ren*~rey~rlt~/y0iding 5 devices in to cg: npor. ent nount i ng appar at us or
Fig. 1 during maintenance thereof, recl &enent of support pins or s~.:pport
pl at eS~ or charge of noz~ies; i Fig. 18 is ar: exp' _ana~ory view show ng a
Stat2 O the s,:.cport rail ~~ni=s of the board co_rveyi ng%ol ding 10 devi
ces in the conponent :”, ounting apparatus of Fig. 1 wi~en a nour_ting
oper at i onTRELEE~AFICOred NI (P ?Eﬁiik%#_?é&%¢éna¥§?§eWFeﬁ/Eﬁé%iﬁéeé State of
the support rail units of the respective board conveyi ng/ hol ding devices in
t he conpohBA Worsodeviimg 155 apputdeds 1oftoFityo 1 anehr Podreisk apgegapnfed out
after the conpl etion of the noon ti ng operatio.”.; Fig. 20 is an
expl anat oty \ie@wrshowanwy:a sta@ige ofas$emsupporther aiglamg-tisilod thember
r ?spective board cor_veying/:~oldi ng devices in the co:rporent counting 20
appar at uscofiveiygngl dbheecthoar datar enearpiletetriikeFi gem@édri scanvexphanat ory
view showing a state of the support rail units o~ the board
CCr _Seyi ngbhot tdongadeyi besdel, tdmel component nounting apparatus of Fig. 1
wher _ nounting of conmponents is started after conpletion of 25 carrying-in
cf the boards; 16ddandar ya 20@3rB1 ot @he22plabeallikk; ' hemperC-~—thet O 3
b03iu CO ~v~I P:. g operation in a first board COri V2yl ng/ho' _dir.g dav_ce in
. the ccnpofiest meEmd | NGeappar ahtse8f the. firdtJ.pPBcés)akdi Mdb&hart of
a boara conveying 5 operation i n a second board corve_rir_g/ho? ding devi
ce ir~ thesfPsy PRRZRE1aiRY- Jetdiced RPPREAL BSr&§f b8k boshitdon?dd St
scematic right side view showing a state of the board c~nveyi ng/ hol di ng
devices ip;the GQUROL QL 15 ~Qy; Bhi NG ARPATAl S Fbgr 1sWs Bl Hoqmpnents
are 10 being nou:~ted as show.: in Fig. * 6; Fig. 25 1s a scrematic right
Si vie owwrng gr1state; t, r : i hok gy |,.CE 1is he
codrrlgoonen#én%u\r‘la_lthi%ngﬁéﬁ%gr atlufg o‘f'gﬂagg %ﬁ}géen\bs/?: ggéupp%?ét@rgﬁ\gt%n_ltﬂﬁe;
returned (o TRI ' LG~ ~23; . 1 g 6 | o i.c right
si de vi ev{/Ji S oév}iengoggse&é?%/g%ql\q}ed%ogrbglgghve@t?lﬁg% hglh%l négé%%\l/?cg%l@ﬁ}tgﬁe
conponent ., pury i t Fi _durin ! mai.ot.en hn.Eig. 17;
Frg 27 S PR BFoPha bl ngre thar Pebtin PR BRP2RMR B s boar o
conve,, ring/hol di ng_devices i* the co nent mounting a ratus of Fig. ?
when § he BUER (-9 aF 1S URFEOTE PR Rt 10 el br 1 ¢f noeanRC alPh: aqee
at op=di ngh;to t he b(%%red wi dt h;

which prescribed work is performed for the plate-
15 like member heid by the second ©plate-like member
conveying/holding device.

According to a 24th aspect o0f 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 onto 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 components onto the board and the first and

second plate-like member conveying/holding devices are

25 first and second board conveying/holding device; and



Fig. 28 is a block diagram show ng a connection 25 rel ationship of a
control unit to respective diive units 16 January 2003 3g andasSgopgors ' "
t::econpor_er~t nound*gappGa~us of Fig. 1;Fig. 2i s a planv ~ e ow . . g
a Co~"~cnent nour ni ngappar at usaccord' _ngto anot her enbodi nent o. the~raccn t
Irlit)Pnt i ~r ~5Fig. 30is a planv~. ew Show ng a state of

t ~*. eCOmpOnent nount i ngappar at usof Fi g. 29 duri ng conpone:.tnmounting; Fig. 31
is a plan view showing a state of a first board corveyi:~glrlol dir_g
de-rice i~ t he co:~pcnent nount?ng 10 apparatus of Fig. 29 when. boards
are being repl aced;? FFYPPBRENE FOPF&RNF VP ShoRFRG a'stBl® SPTROFEESNd
board conveyi ng/ hol di ng device in the conponent. nounting apparatus of

F'g. 29T@NET 1peardadied Woi ngt répl Gt e 1501 enienlsi srg pPuAtedewishowi ng
a conponent nounting apparatus according to yet another enbodi ment o' the
present davédeidon;nt ga I it anperspegt '2ngaa 17d 2anlsstmd ngoanting
nodi fi cation. of a board corweying/holdirLg device in a 20 conponent

nmount i ~: grappaaktng accohodirdg danuawinet cdanetheone: ~thedifinertt bbatHe
present inve ntion; Fig. 35 is a plan view of a conventional cor.:ponent
nmoub_ti ngoappalaiusplaichgridpvilite i sara genevakdschermtfrdtayoompphantof a 25
conponent nounting apparatus according to yet another 16 January 2003 33
e”~. bodimpentingo dostihe pf £sebht ifikst~wedkopositésh MadeHor fCastyi ng
Qu~ t~:e present inventior_ Before t%e description of the present

i nventi ofobnpiageadea idy ithd of beshohedithhatiekiike, pais carthsesé@maged by

i 1i ke reference nunerls throughout the acconpanying draw ngs. In a conponent
nour _t i rpga 2PA RS, 9 PR W t Bl iRleat 82k i 2 NRADEE cnveyi b di ng
device and a nethod 10 therefor according to a fi=st enbodi mrent of the
present LoysHhERR, mB8nThOAWN Jddt Hi%%: ds 108, sE8ARANGALS. YK iMmepred, onto a
board 2 onno whi ch conponénts are nounted (a board referfed to irrespective

ofidts pEsitieBohe deRigNalLbYs by the second moving device, and
the components are independently mounted ohto a board held
by each board conveying/holding device in each mounting

area.
According to & 25th aspect of the present
15 invention, there 1s provided a work device for a plate-like
member according to the 24th aspect, wherein a first
component feed unit for <feeding the components to be
mounted onto the board is disposed at an end edge portion
in the first mounting area on an opposite side of the
20 second mounting area, a first ccmponent 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




reference nuneral 2, while boards at specific positions are 15 designated
by reference numerals 2-0, 2-1, 2-2, 2-3 or the y like) asigaan@3ryamps a of
a pl ate-like nenber. A case where this enbodinment is applied to such a
board conveyi ng/ hol di ng device and a nmet hod for holding the board 2 is
ex. ~l ained bel ow. 20 The conponent nnunt?ng apparatus is outlined first
be=ore explained in detail. In the above conponent nounting apparatus, in a
conponent nounting work area of one conponent nounting apparatus, two

el ectronic circuit boards 2 are diagonally 25 disposed in zigzag so as ~o0
be opposé&Pas edwshi ot ber . tneleQJéﬁ‘Elar@O?l)%S POVEIGRHERP EALRS @aViee| . o
~2' .~ .~ 1Inde~JeridE.'nt ~y Ontile repeC-iT~e ~70al'd5. Ti*. 2 r2fOe,
t6J0 Set paiti@rkdagat' |TradSEidst Veomporen$ timiebingbpasdtion alter
conveyi ng/ hol di ng devi ces, recognition ~-,gar~ anti ¢ TO,..f h a,.a rai
cOCS~. F'the rrddnmdrierra~ ¢ea ~recapgdi€ad, . by. . the . Xirst . Compcne®
convey~. :1 g/ hoiding device hold=r.g the elect=or.ic circuit board 2 is
moved t o r&dqeaesiitt=am aloster dwda ccnpora: ~t feed unit i~ each nounting area
to nount conponenis. The reference for adjus ping th a board con veyi ng/ hol
di ng devi ce accor dihg seedrite Wodidenent h€ebaardn 2t ( dist anteedidjqistyrent 10
accordi TLg to the. board wid~:1) in a front-side nounting area closer to an
oper at or c@fnploheritid h Ve shoteriRet ®ito NMeuat bBe rabrks adLascsSd agtedge
portion on the front side, while that of the other nounting area, which is

further theMdRe QREMAIA .id Stife | s€H88dPRSEAOIMENatBE bRABNSLEBoskZ e
. Consequently, the nmounting tinme can be s:-lorten"'d by rlinimzing the

movenment sdiget apge Qfd ne: wariki ngyieadh & r om gonponent £68di NgomsBRRERET - t
recognition to conponent rlouating. Boa=d 2 carried into the réespective

board Cogg%agqltfighdimf Qegisc'%gisaaés 09C€, PGS Jai@f:@ggbn.o% cap r ﬁlec%&%dport i on

and then the~“board on the board conveyi ng/ hol di ng devi ce on the right hand

Condeyi ngPoReReE nge By TATER AR IR =5 bt Y et T naa PR L bRt s

(het {negTRuoiLpo ReTEL 0. shance, can be-Eodioed, g SIS, e, ghoti e cor

be shorp@ﬁg . I hor'e, én t ( : anuary
2, P g A8 ey S PSSR foullRr ULV AR
d; agonal | y opposed t.o each other. Therefore | ~e, succgessively di sposed
r:uA~berc%WP§§§§gFtér§H¥. tF unFrs™ pggmHB?eﬁEeéefﬁ ﬁguréddﬁgg %ﬁ?%g he tray
(o0 Un! Lo and e oo hon BRgl tlon cap. e Res! Uened. o ggel s, Lher oby
adJ\./E?nt aggghveying/holding device posit:ioned at the sescond component
mounting position after the components are recognized by
the second component recognition unit.
According to a 26th aspect of the present
invention, there is provided a work method fcr 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 menmber, are positioned adjacent to each other at a plate-




A constitutio:: o~ the conmponent nounting 10 apparatus according to ere
ervbodiner:t. of the present invention. is explained in def@aidnughtdnos
reference to Figs. | to 9. Through these figures, |ike conponent "‘nmenbers
are designated by like reference nunerals. Figs. 1 and 2 are a general
schemati c perspective 15 view and a plaﬁ5viem4 respectively, show ng an

el ectroni c conponent nounti”~g apparatus in the above enbodi nent of the
present invention. A conponent nounting work area 200 ef the nour_ting
apparatus is divided into two areas, a first nmounting area 201 and a second
nmount i ng ldrea ReRbeirn gonUplate-PoRéthehbercabhvenpiongtie r achd tar atker board
conveying position, that is, divided assu _m-ing a conponent conveyance path
as a bor dembelm Fiys. theant: 2str pfetendd keuneenbel demoteas nay ArodldEmg whi ch
i s disposed on the board carrying in side of the conponent nounting work
area 200deamde?25Sbparthes fur et edtarteild k2 r owntb daarcdn eiyiing /tHee diongponent
16 January 2003 30 r, ,"1r "~OL:?':tlng wO=F area 20L', 1" CGO:L'e~la:'1lC.
pa W._ Odevlicee @ArPpyitg. iA. and .holdidd~"thd &hrribe-inlplate-like
[i.O.::"W'~n CJ c~ea 20 ~and t}':~? SeCCn d nOUn tITlg area 202 are

di sgcsedpagdbacent t @ eachegbnderplatief Bl gACEdi@er-ecanvilingdmiding
~.:nio2d?r, whi cﬂ is di sposed on the board 5 carrying-out side of the

co: " poneptygenveyaiceRat i pgct he LA kenk¥B@dit | BgnvRYink/abedidg- a.' ! d
Ca.1'1.25 Lhe a~ eCrrOn 1C circuit board 2 out fromthe ccnponent
conveyanggyRakh 99 e Carinanent sFRuNlilioWaERREea gggvey@ng?h‘éﬁdtiﬁ%

» firstr,!ountingarea 2GL andt hesecond nounti ng a=ea 202 arel

di sposedagdj,agent akgeé%f}%r{g%r_ il e 1R _etLoni cs GOORENREAL BOHRELGKe

appar atus of the above e oéﬁnent, various ctonpone:.t nme~.bers a=a

posi ti ongd pgi.nt trical 1k es t e=x i C f the
conponenﬁgﬁggkti%%n3§¥%~%§fg§:2 Ggféeéeggg.%§8§egs 6%§§%¥E§%V§8EQ§PQWL That
is, refe ce_nu=; eral 3 .-denqtes- L board..canveyi ng/ i devyi ce
equppedé§?f§eaqﬁéiF§b §Gﬁ%6rtSF§F% E? Ftsﬁé%?ggz‘§§%?gﬁbgég%§?§‘§éiI

un' _ts are referred to irrespective of their positicned, reference 20
nu_"~era §V29%/22 are used while reference nu_~nerals 2i-' , 2? 2, 22-1
and 22-~ a=a used for.support _rail un£t§ t spec%f%c_gp;itions f.or
conve~~~ng and hol BPHg Fhe el 6BEroni c tiTcuit bBarE 2 t&Fri ed THPT0g the

I r 1l . . ; .
oade cg%veying/holding device from the plate-like member

conveying position to & 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 nemnber
conveying/holding device at the first work position, aad
performing a prescribed work for the plate-like member held
by the second plate-like member conveying/holding device at

25 the seccnd work position;




o

t he board conveying positicn. Reference ru~neral 4 denotes 25 a wor~ci ng
head, to which a plurality of, for exanple, ten 16 JanuanngmQ§y§00§ )
,.~t 1.~ ~n0O,"y7105 ~ ~~ ||I7r s ~"."t~ =1~ ..... ~di:~l .~w:a.

G.1l co_~.pcne. sa~~ o~. ' "L""O iC CO~ COwe’>' _t art r2171 aOeabI V

~lt

attached I.:i the fi rst e_e. z: ouffing area 20l. Re=erence n'.:neral

5 denotes aN XY robot, ,w1' C~~ " pOSwm I OnS ~ 2 Worklng hen.. ~ In the
f'rSt ilOllntl”~g 5 drea 2G at a pr2sCrl b2d pCBI t10:1 ~n ~-~ dIrZCt~0:7s,
W 11C art twO dlr2Q1.Q~S perpe.”.g_.i C.:1 ar t0 e3C~": Q!ller I.n the
first :counting are@o¥@nd Ref efde: cs ﬁufﬁ “eral PiaéRotedea r _oREMPErsti |t
O'1, trh ?2~Ci'"_ 1S dl SpOsed .r.. t:12 ViC ".Ity OF ¢ CO~1.~Ole.~.t feed
unit d'-ncaRrSeribgdhpadéna renacei e Ltwntzllrr@tar@erz ~Ipo3 Xt IwusEs a
plural'ty of kinds cf nozzles 10 suitable for a plurality of kinds of

el ectroni theopioreerits arembampLacys tihgsecvdizies withar dizkefiog
attached Lo the working head 4 as required. P.eyerence Nuneral s 8A 8B
denote coctopsiry.ttdeethenipbatdhl chearmeposr tcomvéyindgatdaneendoporti on
o the 15 front side of the operator witz respect to the first :noun~i ng
area5201,whhat movihdl thenteebndze leper-dt:0r mexbdrousentapingfholding

co~~: ponents, which are conponents housed and held in a race and are to be

nour _ted gavibe boagl ZheRebecenge workr poyidlid3C denotke & roceE=pke ent
feed unit, which 20 is discosed in the vicini ty of t:12 COmpCnent feed

unit 83 |Iﬁbf§.}5‘@rf'cb$&re[\ﬁng phsingoRrea 241 hizedthGh: S@ﬁoééﬁﬁ[%c@o' ppeNt S,
whi ch are co: ~ponents housed and held or. a tray and are to be nounted on

the boa“%iétékfPﬁ@ﬂﬁém@éﬁﬁéé¥v8 dapgobescati8ayRnld on camera, which is
di sposed ‘on the side c'_oser to 55 he center of tha conper _er, t nDuntlng

work a=ea in the JﬁlgﬁnuarythOS 38 7Y Gl I~tgla@%;ql k22 CC . lh@L.e::v.
feed ::?"i~t aa i a flrSt TviOun ti -'1g a 2' Jl and IJ C S 1-p

0 LU SR B i R S o
nunQraI g%ﬂ&é§iﬁb/ﬁ%lding device are positionsad adjacen; to each
other at the plate-like msmber conveying position, carrying
ocut the plate-like member held by the second plate-like
nember conveying/holding device Zrom the second plate-like
15 menber conveying/holding device by the second plate-like
member 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 seccend plate-like member
20 conveying/holding device by the first plate-like member
conveying/holding device and ths second plate~like member

conveying/holding device.

According to a 27th 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



5 denotes a ~.w0-d?i:1enS1Cn31 Canera in th2 r2C0Ogniti On Cc: ~l 2ra 9.

Refere: _Ce rlu:"era~ 9a deneS a thr2e-diL'.LenSl Ona~ Ca~lg 4rabyndoae
recognition ca:~era 9. Meanwhi | e, referencenuneral |3denotes a secondboard
convey=:.g/:zo;di ng deviceeauippedwi ti:_a pair of 10 suppcrt rail uni is?l

, 22 forcon~e~:ir _gand holding the electfonic circuit beard 2 carried ir
fromthe first board conveyir_g/holding device 3 in the first nmounting area
201. Reference nuTeral 14 de”otes a working head, to which a plurality of,
for exa™~ple, te:. co:~ponent suction nozzles 20 15 for suCkir_g and

'rcl di ng @rezl @€t tbri voxdnpiriehte aie dépligedabinta~tdehed ifirstthevaeleond
nounti ng area 202. r Reference nuneral 15 denotes an ~C ~ robot, which
positi onsndre awdka mgcheadd wbdl arda. @ssevingdtheupiciteg ldkea ri2fbert a
prescri bed posi~ion ir_ X-"~ directions, which a=a two 20 directions

per pendi cdraretimeacti midreion n dthe Secomnd ammnitiieg areed 2C2 coRefegrience
r_u~nera' _ 1? denotes a nozzle station, which is disposed in the vicinity
of a ccnpsieditof eedauni ta 18vderyr =bethd attere i Nl esagond naeriddry area
202, !'~.ouses a plurality of kinds of r_ozzles 20 suitable for 25 a

pl ursal | t)(:onvé(} ndy Myl el egtdont Ees0aPONRBYsdand £Bpl a6e% polbrdanggry 2003
39 these r~OzzZies :.r=t' ™. nozzl es 20 a. tacked to the wo=k=:1g head 1~

as required. Reference niis@yalpsad8A ijle83ngapete E@H’QQEQHB/E@@@ iRg
whic'r_ are pos=Lioned aL an end DOtiG". On Lhe Side fL:rfheSt fromthe

Op2r at O ovitdd € 5 seernd £5 Wi =PAg-&F e@do%QZEDSSJ.tf‘én' $n ighd: Fhegrear
sills with r2SpeC tO0 the O~eratOr and taping COipO.le:ltsS,

e oar 555 A b hosereggl gt an s abenad e knchey it o) o0
d Spcse@h%”pfl;e—f?ﬂg ﬁ¥m5£r held by the first plate-like member

10 conveying/holding device, while the second plate-like
member conveying/holding device is moved fo the second work
position in the second work area, in which the prescribed
work is performed for the plate-like member held by the
second plate-like member conveying/holding device.

15 According to a 28th aspect o0f 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 are
to be mounted, the work device for performing the work for

20 the plate-like member is a component mounting apparatus for
mcunting 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 mnounting

25 apparatus, in which components are mounted is divided into




10 the co.~~por~e~lt feed unit 183 in the second nounting area 202 ar_d
houses tray conponents, which are conponents housed and hethgﬁuéwgo@g'and
are to be mounted on the board 2. Reverence nuneral 19 denotes a
recognition canera, which is disposed on the soda clOSer to tile center of
the conponent 15 nounting work in the ZVéinilLy or the conponent feed unit
18A in the second nour _ting area 202 area and picks up an i~.age of a
suction attitude of an el ectronic conponent sucked by the nozzle 20 of tr:
wor ki ng head 14. Reverence nuneral 19a in Fi 3 denotes a two- dlnenS|onaI
car, ~. era i Alpett Mourdcophi éFea éafera $9C0 Rgf é'rceh“efélrh@merraa BPTHENBt es a
three di mensional ca:era in the recognition canera 19. ''here i S further

i ncl uded kP F4d stompwy higs dévreckiepwposed of a ball screw s'.:aft 35, first
rut 27, second r:ut 48, nmotor 40 for noving a support rail unit, selective
| ock 25 nechani sm 7he addrsa froradd wohively-agéhddsdridedeVvacer cathebe 16
January 2003 €0 i~rs~ board CO?' =ve!ilng/hO C=ng d2'v~.ce 3 ~s noved by t'e
-~rst T.Mowiewy tevecEinmsta cor2tdnénOnmBun'tingSipas it boboasd thec afveyt ng

di =ecLi on between t:~e beard convey' r _g pos~tior_and a iir s t work Los
do™5 at whirth popitiascrihedhe~tfaFs tf atontzey bossd, 2wh_ieled thd dewendirst
board convsyi ng/ ho-ding devl.Ce 3, for exanple, co.::poner.t nounting, is

p; . rfor: peddd a:dsevé 6t /ABUALhRY @sedcdOicarf Obeewmé@ td farsStecf&{wonent
mounting pcsition. ere is also included a second novi ng devi ce co~"posed

of a bal Eo%t%lb‘?ﬂ\@n%h%fdu&@lré gBé& itUbn24s 10 .eSaeihdUlio 4R, pbsitabar iy for

novi ng suppcrt rail unit, se ective | ock nechanism 70, and so forth,

whi ch ar endesgddigd %@u@ﬁangh%r%%PQﬂﬂ 99@r§=%%ﬂxﬁﬁﬁﬁﬁﬁﬁ@|QbOQchVFQﬁi13 i's
noved by the second noving device in a directicn crOSS|:~g the board 2

conveyi rcSme“%ﬁtt'sorhi@t Y6885 h8AROGN Gy kB Gy o¥§¥' 9 ROSIg '—hQ![‘ ang, a

second wor e~ posi tion, wicz a prescribed work for the board hel"d by

t'16. e segandyBoard . gwew}gw@con | gpNige 4% 10T exBupLe, of cgg" ponent

mounting, IS performe ou: ~ti:~g area exa~~pl e,

a second conponentAggggﬁhﬂ pqﬁgtlgn 2§Q8Thg égcucbot O%&%evérgggﬁEltuted

as follows. Two Y-axis uni IS 6a an Xy rob are

1155, 0O AT, SO SN P RO RIS

di recti on"of nent untlng Wor K on-a
base 16._ T Xi s _drive unit.s 25_0c _are disposed across t ese tmo
Y-axis dff eﬁnﬁccg 40940 EEFJgﬁbarﬁsQOE hereln’ éh Be

mounting area, the components are held by a working head

15 from a first compcnent feed unit 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



sc as to r~o ~~e 1 ndepender.~l~; in the Y-ax'_s di =ectio” a*d avO :.
COllL iS _On . =u_"tf?e-:'~G=2, she wG:f;rlg h ead ~tG 454 yyngg n the

first .;.ou:lting area 20" is disposed nthe X .rlc r?=i~ya_ ~r ; 0
irGvd~j,; in Lhe :'~-3;C1.S direCtICn.2;y "' ~ngd1l4LOCIT, O vV~ ng ii?
.N.e ni-i rlgr 5wr~c_.. heat s,.corad nou_.,._._ a_ea 20 '_S dl . S~Csed

lilt!":e X-ax' S drive unli. 6C a: CVaJIV =n th2 Xax3.S dlreCti O?" .
Therefore, th_ X~'! rob&G ~ 1S CoisStl.tuted ~J~ t'12 t ~JO ‘r-a:~0'S drl Ve
unl'tS 6a, ba ~I.x2d LOth2 I:1dIntlng G- par3tuS base ~ C, the X-aX S
dr7.ve umiot dEng,; AaabdRent ? relfe9rg tiamxiard dFFBEPNERA LoFoURE iNd axi® dri ve
units 6a, 6a, and the working head 4 r.;Gvable in the X-axis direction in

t he Xaxi $hdr 7s¥eond?tm@ntThe Xt eadbottnks fenponsttsutarke belde PWo &- axi s
drive units 6a, 6a fixed to the ~:ounting apparatus base 16, the X-axis
drive a"wbrbdmovaade fron he d8cdrdxtospdrnertt fercOuntif2 instaXileddrd v 2
unltS 6¢, 6a, an d the working read 14 novable In t~:e X-aXis d=section in
the X ai ks deng. reeigs aigoxac.orThenabane aduodi te-e sntdeof of hettox eseeodnd
invention 1 s characterized by,First of all, thestructure ofthe first20 and
secgnd bpaneedngvepid/ hal dnrgdaviees RoudSenyi predw tind heaz Feent amd rear
supportrail amts2l, 22, respectively. The first ar.d second board

con~~eyi £aghbakdt sNgndevi CB§ 3thd3 heweirXaatdydt hersam calynisldd epyexcept
that the first board conveying/hol ding device 3 and t'~e second 2 5 boar d

cor Vey'Egcoﬁgl@b%%d%%dﬂ‘%%dﬁ%fﬁ@&@@suﬁlﬁ &l@?@geﬁoﬂhn tv c%ﬁ anB%ry 2003
i 42 symmetrical ~ t t0O rh2 Ccn

COTpman‘aeo'é@E'ondg o *}%Ja\:r e?e@@ ~unkt’ geﬁ_foqf% dide eo’Stth.e CQEon.br 2 Of

each boa=d ccrvey~. ng/ =~ device is erp'_a" ned bctO-. a

(20252768 Pl @islon 4 &k X &9%&9%«5 nE9d8bvr ol enee Iy 5-5&;' sr%'

denote a pair sanpd~t —al its .M. T“extend ong’the

di y gcti op5yBLY e&?@ eqyggpegeg{:gg DQSL& 599“9%” g?%Syaﬂﬂga“QeQ%Q' ng a

boa=d and v ectronic circul t-“sS=de
support

CC.:
suppor E8 oot e 0 e gl B ot i 28, 22 funct oo

According to a 30th aspect c¢f the present
invention, there is provided a work methed for a plate-like
member according to the 23th aspect, wherein the plate-like

15 member is held across both the f-rst and second plate-like
member conveying/holding devices, and the first and second
plate-like member conveyving/holding devices are
synchronously moved in parallel to either one of the first
mounting area and the second mouanting area to mount the

20 components.

According to a 31st aspect of <the present
invention, there 1is ©provided a method ZIor mounting
comporents according to the 18th zspect, wherein, whiie the
board conveyance from the loader to the <first board

25 conveying/holding device, the board conveyance £from the



the support rail units 21, 22 is adjusted (distance adjustnment according to
the boa=d w dth) according to the wdth of board 2, that |f5J&ﬁ@n)mnkpd
side. A rear side 15 suppor t rai 1 unit 22 ~urctions as a support rai 1
unit or. the noved Sl.de, w?i Ch 7.5 nmved aCCOdIT '1CJ t0O the wide h O
the board 2. Further:aore, .n Figs. 4 @Jﬁﬁ reference nuneral 23 denotes a
| i near guide :n.e.-nber, which :.s disposed in the vicinity of both left
and right end portions o~ the 20 board conveying/holding device 3, 13 i::

Fig. b directi dir gct dicular,to th
ongi tudi A6 TR 092 CRer MECt 16 of ST BugRor s ddCctit 1 80918 2o

Ref erence nu”-~er al % enotes a front SI e slide mhlch i s disposed at
cach | oweroBKGYpor{ FBIAINgT SR V36 P bt S (NG ooy §sﬁf@$ort
pole 21b in the 16 January 2003 ~3 r v- c nIty A A

L:le i r #£%0pdjbogrd. candyyparhel@ing| dgntce 240 | theHLﬁl Tosdger Aaee

| :LOv2S ~ i nea=~ ~' G: 2aC .1 |i n2ar gul.da iCel!L Cer 23 to gui de so
teat the Repperpedacl 2 boﬁﬁdZQOEQﬁVﬁﬁﬁé|Q$ﬂ&ﬂfﬂléﬂeaﬂ@m§dlﬁ@F‘Pne

C~, .~r2cv. 0::. ~efe~or'c r'a™ r31 s 25 5 denotes a rear s' de slider,

whi ch i s @@@Q@E@@tafeeéchﬂhﬁmﬂﬂ@nEHSOﬂﬂﬂg” .caprendner £eedd WSLitp-axe pOl a
22a aT_'ld a suppOr t pole 22b in the v' _cinity of a right ead of the rear
si de supmmmo3edltbmaadn2ohHErg o3} andlwevésonrnﬂmp@n@ncehch o reear
gui de me~~.ber 23 to gui de so t' _:at the support rai 1 10 unit 22 can nove
i n paral lettaidingy t derectdbnecta othe Reberéncemuammrate 3patle: aodesaibal 1
scre~r shaft, which i s disposed above each |inear guide nenber 23 in the
vici nity adndmidnt etecanditiight endtpadrd i disposktdt hinbeardicinity of
conveyir_g/holding device 3, 13 in Figs. 4 and 6 and ex.terds 15 in a

directionedch tdigsdne) peependiculoady d asidze ¢ OnghéubBoagkh dicheetyiade( X
direction) of the support rail units 21, 22 ar.d both ends of which a=a

rotiat abl ypsupor ted bycambeaedtconyeyhagngevi 68 bases 44.f iRefter epogednuner al
40 denotes a notor for noving a s~aoport rail unit, which 20 drivas
rotatior cfvdadialdiSiHeEw sbaf ke 35ikn the foma~thby holding the
components from the one component feed unit, recognizing
them by the component recognition unit disposed in the
vicinity of the one component feed unit on the side of the
15 board conveyance path, and then mounting them on a half
area on the side of the one component feed unit of the
board held by the first board conveying/holding device in
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 in the vicinity of the other
component feed unit on the side of the board conveyance

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

25 the side of the other component feed unit of the bcard held



ar_d reverse rotation directions. T:ze l|linear guide nenber 23, the front
side slider 24, and the rear slider 25 constitute a lir.eaggghgRy 2003
mechani sm Re; erence nuneral 27 denotes a r.ut, which is rotatably attached
to each end 25 portion of the support pole 2la at t::e left eT~d of the

16 January 2003 44 Sl ~ptJOr t rdi 1 unlg7/24 a:''.d the Sup~O t pole 21b in
the v~cini ty oL the ri ga:. end via each :oesri:;gL 4 7 as s:zown ir_ |qg.
i and sCre' ~l-ti:readcd Wtii the bal 1 SCr2~ni Shaft 35. the n;,t ?~
rnrates intecrre.lly with a sleeve 46 wzile tae S who | a body the r eo f
=s cov erbegdths sereme Boasd venyeqing/évolddincsidrRyige hinr ther secpnd
disabling relat-ve rotation and is ;otatabl~f supported at the bearing 47
by the sl eewad4@onNeydayg 2B lLiding xd=i’teeor _e end portion in the axial
direction of Lie sleeve 46. Revere~:ce nuneral 30 derezes a cylinder 10

Tor ~a se?ective | ock mechanism which is attached to eac~-! support pole
2ia, 21b of the support rail unit 21 and noves a piston rod up and down. A
rack gearz29e€énpageblieniidrh athergeam@B is fixed to an upper end of the
piston rod of the cylinder 30 for the selective loc:t mecnanis:~. L~Wer,
the 45 piston rod rirges=andnds peskti oaegeat:st handppEea@ldeBOSbifi ORnet he
rack gear 29 is engaged with the gear 28 to stop rotation of the r.ut 27.
On the othessBand, inyefPibAe i Bl Olbdthd OWRleR ra- feokS PREI tfODELwahgt he

| ower end position, a pirL 43 of the lower end of tre piston rod 20

penet r at e 8g: Syt bpder: & dowpyar ¢ -3heh dtS #ngageeh W th-a holerdpral the
board conveyi ng device base 44 to fix"the support rail unit 21 at tha

posi ti on..and, gy sapke 'tgérgefenmh Therbole-45 of the b%&ﬁ&mgng

device base 44 1s provided only at a position at which each pi'n 43 can 25

be insert&ggwgﬁgg;hgnsgggghg rail uni~ 21 is positioned at



16 January 2003 th2 pOS ~ i0': O Lh_ O=7.g=:1 ~cl as an ex_a~'!Cl2 O a

r2ference i *j ~t ~D1TT ~% p,r. ~r jt'1~i"?1T7T.pos ~ L~
Los=t~c__c_t_ - s~:~por_alt~ ~  shoNn w t'.: a dot%% WF¥58¢¢1
rr-g. c) . ~pul ley 292 isr r~cO_ar~i it ~ n(j il~h_~"r1r OLp .e

i _dr nbr] 1 SCewb5r?af i_S 35 J5, 5 while a belt 90 is placed across
these pulleys 92, 9i so that the ief t ah%srig t ball screw sha=is 35, 35
rotate ' n the sa:~e d' section sync:~ror_ous 1y by a rotation dr i ve of
the rotor ~C, cia the pul lets 92. 91 arid the bel t 90. When each bal'. _
scre~r shaft 35 rota_es, the nut 27, which is 10 rotatably supported by the
bearin, ~7.and screwftigseadedi s £h E2edrdhl IsFaEma shabre 3% ecdliste r vtiates.
Thus, while the nut 27 is rotating, no force along the Y-axis direction
acts on t: s&chzagt - 8i deosympmrtt r aidunining 2lapdaezersr enavhegf rat: tesicde
support rail unit 21 is not ~.oved inthe Y I5 axi s dir2ctior_. 0:~ the
ot: ~er handorvhennghieoddimgedeB0cet scdoirdéng tm rah_sebbhémphnst onf r odeand
thereby the rack gear 29 i is engaged wit. the gear 28, rotation of t'r:e
nut 2? is pegdkatednvieattikm gear 23 and the sl eeve 40. Therefore, a force
along the Y-axis directio:~ acts on the nut 27 in 20 response to rotation
or eagh ball screw st;Rafto 3ps agdgtherhnorlcrentde: IUPPRTbut aph adnids 2dnd s
ncved in she Y-axis direction. Thus, each selective |oci mec~~an~sm 70 is

consti t u~ed, by 5 B8 9880028 nd MpJAMc Gpdr Psgangd; the cylir_der 30. As a
result, the tront-side support rail u_.”. it 25 21 is ncved in parallel in

t'~e Y-axi s directi wh i S-~Janu 0 rack..g 29, 29, are
engagedwit h t'.~Le gie?.gis%gSl,guze% %%’ifﬁg"_g%%ﬁaggd%rﬂa% gglf%%; gg%‘?\%éal (Z)Cg}ea

r.!echani &g%gr(_)egg r&c?u%{:?ﬂ&h%‘b%taalaitﬁf”s %ff tE]tl]ec_i inﬁfrs 27, 27.O. the

ot herhand, “w’ent - ~ecr _ nd_ n=fire c er 30is 1 ow?red b..~the
ool ectl ves, LooK TechgnLamp 10,2 4ot howt b oot 8l el 008G poact
S0dquer 05, WP dq MG ERURROHR Bl qUripc( 2L, o pos Ll mecat the oF
Fixed sothat the URrt orati BnidCant cAARGE RS oVeaMt FORERE oF i n-

pcsition P21. ~rl|l hen engage t of .the rac gar 29, 29 and t'.”". e gear 28,
28 is rel %’tﬁjt@r‘a‘ﬁybﬁggﬁgabfﬂt ABKL16F Phefrd- 197, 27, the front-side
sucport rail 15 unit_21 is not noved along the ~'-axis djrection. but is
kept at the positichlThePefot e? BFEF TGN KéfecTROBMT parfe ROEF@
support rai 1 units 21, 22 is adjusted_accord ng to the width of the board
2, the f=ONVidE/SR-HRIrdRY 1R 25 s Fiot noved along the “r-axis
direction by the sel ective 20 | ock nechanism 70, 70 O~ the support rail

uni £32i but is kept Fdt9 t he/ pdsi t PondeFhbS, $herFEeft -Sidkts t FEBY unit
21 can be functioned as a_support rail unit 21 on the reference side, that
is, the | gbkedngi de2 OrSetREtévRer harl, reiehentdnunefal 48 demstazs a 25

nut, which is provided rotatably via_each bearing 49 at 16 January 2003
a. 7 conveyirng/holding device of Fig. 1;

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

20 Fig. 9 1s an explanatory view showing an
operation of conveying a board by two board
conveying/holding devices in the component mounting
apparatus of Fig. 1;

Fig. 10 is an explanatory view showing operations

25 of returning to the origin and mounting of support rail




eac:. 0. lower end portio:”~s o- a sup~oyt pole 22a at a left end of the
rear-s;4e suppor _ =ail uni t 22 G”*.d a su:,por t pole 2 2h

vicin=ty o~ ar i gnt end thereof and screwmt~rc~~l~ri ~;,, r| éJan,uar‘:-y%@
Sr'r~?1nJ S ~~t=t' Ja nS ShGwm In Flg. 7. 5 Each nut 48 rotates T*tegra ly
with a sleeve 50 disab' _ing relative rotatro Ao wi=le t: _e whol e bod~r
thereof is co~ered with t:"12 S 1 eeve 50%2 ro:” outs i de aad is supported
rota=ably at t~*_e bearing 48 by s 1 eeve 50 . A gear 51 i s _fixed a't
o~e e::d portion of each sleeve 50 i n the axial direction.. Ti-:e ?0 gear
51, 51 is connected to each |lower end portion. of the support pole 22a at
the left endnb¥sthenredrasi deosugpocbrnvatingine22imgy ~ddvihessuppor tcipol e
22b in the vicinity of the rig:~t end thereof bar a bracket 52, 52.
Therefore, abepo b Bet bAbLNSAMR6 ek d@BiaiusS @&, F3p. rG at 2S, the rear-Side

S ,i:JL70rt 15 rail unit 22 is au=ded by the 1 ~ near guide r.;enbers 23,
23 and the sliders 24rig4 andlga@nb%xﬁngﬁhrdwpavaéhegnau@ﬁg hhel¥— &us

direction. Furthernore, reference nuneral 99 denotes a bel'~ drive s' :aft,
whi ch extendsy@adong. ¢ he dhaxi sugbheetionaills 20npravi dge¢ totgach gggpgrt

rail unit 21, 22 in the Iongitudrnal direction thereof and drives a belt
5J0 foy pl \r&w arwew; NGydy boasd 2ivia g pul cBﬁ}Soqre*\tthe Bbukey ng

synchronously - e forward and reverse directio.X. 5.  Reference nu
~2 denotes g, Aﬁ?é°%¥lae ep&or .which 25 drives the beIt 500 for placrng and
conveyrng tre boar January 2003 40 s,rr.c:~ronous' -y int'.”n e

ror' NG=d and backwarq, rectbong by G ~rd, = fO,d. 3, d 2" G%[ 2
Q7.0 0 the t ~’£'ej‘l=l ErIVZ shaaﬁ %°i°‘ ate’qu’e‘?” f%q’ 96 7

n LIJ.i.l..-1Cli.~VvrC _cl 11C. ILy ?‘ Vi Y L|j on tre
right side %% ed‘% ppedr%\n o §i §6 1985 to‘possrutr O'n areat]e]ctlfrn]g

400 f det ~ t Tl { h f d
Support raPr s (1At BighE anas .‘a%”%oggﬁl by Ralrecting Eadson

fo= n h r n P21 of ~e fr r
0= 98teCtHn %H% %a%ﬁo 1%K§6£§thg aogargtuse %nt S de suppor

Fig. 13 is an explanatory view showing an
operation of returning to the origins of support rail units
on the always moved sides of the board conveying/holding
devices in the component mounting apparatus of Fig. 1;

15 Fig. 14 1is an explanatory view showing an
operation of adjusting the support rail units on the always
moved sides of the board ccnveying/holding devices in the
component mounting apparatus of Fig. 1 according tec 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 mounting apparatus of Fig. 1 when
a board is being conveyed;

Fig. 16 1s an explanatory view showing a state of

25 the support rail units of the board conveying/holding



"i0 ral unit 21, a collision. avoiding sensor 406 fcr stopping t~ ay
ea=-side s~,:ppor t rail unit 22 to approach the frontside r i

unit 21 so as to prevent a collision of tae front-side suppi#?ﬂgg%p[%w¢%t
21 and the rear-side support rail unit 22 When a dog 407 projected rrom
tb.e 15 support pole 22b inl the vicinitngf the rig~:t end of tre
rear-side support rail unit 22 is detected; a rear-side origin position
detecting sensor 404 fen detecting the origin position P22 as an e:ta_~ple
of ti:e reference position of the rear-side support rail unit 22, and a
rear-side 20 limt position detecting sensor 405 for detecting the raarside
linmit posicieol aFs tHe FRar CSTPESIppARILD &I 19 uAPPEr2ZUsSAIdL ofig hekewsensor s
400, 401, 406, 404, 40~ are connected to a control unit 1000 to input their
rssne~tivecoetwecddrs azsubesngrhernacad; 25 On the support rail .:nit 21, a
beard passage 16 January 2003 49 deteCt' ..~".g se: son 31 for

detecti: ~gpassage of Ay elEtttonacceérplehaboard v einws slispiosed adtztea i@F. N ~t

a"d portion, :~'a is,at G~ e:-id portion ont::". e 'oa~d.e= Iside. ~:
boara stoppae 32upprort.: raid, amits . ,of, the . bbard . .damdedMg/molddMd!l .. 9
L..L. V.r\rV~.rV.aa~r ~rrr~ ~r.ard ~ =r = ~rgs~~"i'.~",~r1 v VL 4. 4 ~ a5

positgon. gsvdcespossd flea te&tporBAdtpoRbiOfinkhatppsradl:sangnd poftion o: ~
t he unl oader 11Bids. A board a..ival detecting senscr 33 for

det ecti ngagpreaghrane i-fdad ehérberpl restbeRinerd &£Ustppoardp2ntothie
prescri bed posifioni:: the beard conveying direction fromt:~e leader 1
towards10 the,ypkogdgr Ll $irdersqu Qvidedimdbe vicinity of t'~e board
stopper 32. As shown in gig. 9, acylinder 3~D for the board stopper drive

has an upper end PoSit ;0N 1detiacthNG sensele B2 § oL, OhECLhRUZaDcupREp end

position of the pistonro Te board stopper 32 is positioned at the 15

o 0 Posifons g kepk s nkiael i (b bhorgend 2ol esommonegts e

bei ng nmoun ImFig. 9, € suppor ate ve’c 39

i zas an upper. limt positi { ing . Se..A. for. det ectjng, an
uppé‘r@l i m e%b%??i %rﬁ g%'“t r?go@n;?:jo?teo% Z@g?%g*%ﬁdgggﬁgg%—r‘q& G mit? ‘pojsi‘tgkl"*%ﬂ.
detecting sensor 539L for ﬁgtgc&in O%Dhower_linit position thereof. To
mount el ect rBAFE- ST aRBFEERE S ohSal P8Fe&  Stic circuit beard 2 ir_ hig ~
qual ity, the board 4neeQ§ to be sgﬁportﬁd frcnltze,lqmer di rection.
Accordingly, the boattd25!2ondeffnGrREPHNG *devi ¢t TRV H'SHporitoidt e 38,

w.ic:~is 16 January 2003 . . = L : .
the sSuppcrt rail units of the respective board

conveying/holding devices in the component mounting

15 apparatus of Fig. 1 when boards are carried out after the
completion of the mounting operation;

Fig. 20 is an explanatory view showing a state of

the support rail units of the raspective board

conveying/holding devices in the component mourting

20 apparatus of Fig. 1 when boards are carried in;

~

Fig. 21 is an explanatory view showing a state of
the support rail units of the board conveying/holding
devices in the component mounting apparatus of Fig. 1 when

mounting of components 1s started after completicn of

25 carrying-in of the boards:



50 equal to the :~;ax~~"~:~n-si ce board ir_ sloe cr ' anger ar.d can b2

P: CVved up and Cori~::. "' _'""a reau~.red nunber of suppor t pj

pro~r.ded c.”_ the suppor t pats 3S . T~:e support plate ~ Hdrﬁdgéiﬁﬁhg.o
S'.-,.,nr- NLy.-Qri,r; t-~; 1 ; ~~cr 39 Tna 5 | ower surface of the

el ectronic circuit board 2 is supported bg zhe support pins 87 and t: ~e
board 2 are interposed between. the suppor% rail units 21, 22 at both side
portions thereof and he'd at a prescribed position. As shown n : ig. 28,
eac h of the sensors a__ ~.d tre |Odrive units is cor~_".ected to the
contro | uni ~ 1000 ._Dr ig% of each drive unit _is controlled based on a
prescribed mounting prodram® 'Mhat iSRATHOSEREERNETT eB PO2Re SORYRBL NI t

| COO include at Least t!:.e board passage detecting sensor 3l (31-1, 31-2),
board arri ¢RET@EtiE6t iy 3ehdds 3FcoErd 3nvergsngyhohgpes Idaviitceolst t Fon
detecm ng sensor S39U of the support pl ate drive Cl1 finder 39, |ower |

i :nit posi FrBRotErdc Mty St 208802 fst of Eiguppert plate drive cyl' rder
39, front-sida 1 i“~it position detect i r~g sensor 400, front side origin
position detecting séngor 281 iscoil itdidng 20hawbi difnge seasod 4Q6\vawearg si dE
origin position. detecting sensor 404, re3l"-S de Ilm t pGCS tlOn det2C
ng S257. SCopd4P5a-ivecagnia isecaaherae & d9nvXyrirghhd 18inigSdewdide g head 4,
14, | oader 1, unloader 11, nmotor 40 for noving support rail units, belt
drive nototod3onbaar dostaiper abvarenyd ictleri@5 82D, support plate drive
cyl ir.~rer 39, cyl finder 30 for 1fi January 2003 se~eCtl|.V~.' |CC '~
TreC' ranl S: U, d3tcbd$g.l QU y4ra SstekmbBgc Ailgh@ sildd | ew. shelidy2d ~O
nCunLI ng Op2rat’' _O 1S O th_ 1 ke Such dS InLO-?"ri.ati On a' DOUX {:7?e 5i2
O a bCa' szt 0oWl +tB +-bdardn BoYveyink/Boldinky C deided rim. t8a - |
r~r~~»~Lvi 1..V-lvpVi.e WJ Qat Wre us:v .W.eCa GWw. i.w, ivLa..W
._Vv-L c..~ Ont NBoBARPey hpp Bl sy anelz se: §Or ih (pfed hey e Katk BES,

i nf or ~nat i%é@%%ou% pegi ti o;ga at which the co{;r: ;%or~eerﬁ tgqtrgﬁ%eerft?g:aﬁn%ed
are be Syt ed, o0t 94t nd, ipoutd r ag.crder, or the |like, tze shape
of ékgonponeﬁt gﬂ@??d%dnggng? in#g?ﬁgpzonggbout the board corv2 T rg
position of eaca 10 suppokt rail i tis-g; b kes;and jon unit 1002
for perform ng desi r“iﬂcﬁ)bpé?at’i%ci%&rfEsl'tlez‘;l:{f?g~ %o‘%%}rlfhs.‘@%})eﬂ%ﬁ gst'nﬂso%fr@hée

el ectronic ongpt nti parat, f. the .ahove e;s=odi men

const i t ut & ag‘{sg)abgi'/e g?%é ex% %?ﬁed C\%}'&%yqr*&glﬁg)n*@q}% o%%\r’g??onlexpltafh%t ory
views in 15 Fias .. 10 to L7 and a ti. m.ng chart irl Fig 27 . Tie

el ect roni EEE= bedhtenmpurpr‘gl}}l:g?f‘?laa‘a;a)tbgrq'at%ufs fslgdpe#atwer%nun%r (PR r ol

of the contral unit 1000. Fig. .10 is a g=t.eral |ayout plan.show.ng
oper at i on t6f Héhﬁupﬁ%rte$%ﬂTeﬂng?sgai gzﬁng ?§~E¥HWF0‘Phgl§O Gri'gin and

nmounti ng operation thereo The _coq oné t, feed.units 6A .83, |B~. |8B,
recgénition caneras%in)%%rlﬁiae E%&qﬁ%T% %ﬂgﬁ%a pdgyVaseishgpigg @
attitude of a.: elgectrpnic.co nent , wor Ki ads 4, .14 having suction
razzies lﬁFa%@ edth hé8Fn99f pecgEVFEbF8?ﬁ8T§ﬁn55<§%ﬂﬁ9%wﬂ%gco§§6nent
to be sucked (see Fig. 17), a:~d boar - , _
componant mouncing arparatus of Fig. 1 during the
maintenance in Fig. 17;

Fig. 27 1is a timing chart of the support rail

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

I’x]

component mounting apparatus of Fig. 1 when the support
rail unit 1is returned to the origin and adjusted accoxding
to the board width;

Fig. 28 is a block diagram showing a connection

25 relationship of a control unit to respective drive units



16 January 2003 -, COnVe ,ii ng deMl CeS 3, 13 :?2.-~.V1:?2g t!'.e

s,.".L'~-pC~t all L: = 11t 5 21, 22 ( Seei ~.g . 18 ~a=a C, =~ "' ' 2~
pO~" ' Lt-SyT,' ~~e tr' Cail:V' wi t~'1resp2Q tO the centraG‘f?(ﬁ“ﬁf_yzloc@Z of
tl~? COmpOne: It mMOUn ring = 1 'f oi | Tj 4 ~N ~i v~w r~nnpr~t y4
n +- I wG:S. area ~vw . S 25Crl.,re~ c' ~O V2 t c. B ~ L:lg

5 work area 200 is d' _v=ced by a st =ai g~ Fr l'ine passrng through the central
poi: ~t 1C2 al o*g the DCard conveying dl section |nto two a=eas; the first
nounting area 20l (icwe_ halt of tre conmpcnent r, :ting wer:c area 2Q0
i" Fig. 10 and tha second nour.tir_g area 202 (upper hal f of the

CO: ~por _en&nf Osﬁﬁaﬁﬁﬁr—@-ﬁb#%:%?ﬁﬁ??ﬁﬁ@ iROFRgLnIORPOFHE SFpPdt tF i L uni ts
21, 22, board passage detec~ing sensor 31, board stopper 32, board arrival
det ecting sensor 33, Fagd sd@fporss paathag aNee@howhpWhmqluai mosponent
mou~ltir.g a=ea 2Cl1 as the support rain units 21-1, 22-1, boa=d passage
detectir: gnoensbng 3kcbarEsEwoasdcstdpper B32-dnobbard eatyddialerdet e€t it
sensor 33-1, and support plate 38-1, respectively, while shown in the
second noutdswn & bav@tgias;tile support rail units 21-2, 22-2, board
passage detecting sensor 31-2, board stopper 32-2, board arrival detacti”g
se:s@ 33-2, ar_d suppglt 30 phkatze 88aR, wespeshbwehy. a_Bthhe fdfSthe
rlour:ting area 20i, t”"Le support rail unit 21-1 on the |ocked side 1S

M-~ red idbmbd-adide heouhhte Rf | 8pPapasiLkl Af P2igl sho, Huliidt ~tofpbouet
right solid i ne. The support rail unit 22-1 en tr:e noved side is nmoved in
a 25 rangguﬁﬁhgl .orrgrn posrtron P22-1 sacwn with an upper 16 January
2003 53 righ~ . A~".,~~ina I"fednw~i le, 7.n t=ie SeC J~d

1O |.O Mg 3.ea Zf §1Ic%sg nngov;ek Sarwiéa]é g%%?g(gpt %§Lxed

Sl d2 iS tCNQd iuc-~a:221t0¢th C=l'gi T7i posltl shovn f~'1
a:! i . I/ N= 0y, rJr 1 m nafgeh pd
L J Pfrd copvevvhg/fg diz d:aa4r¥é et ct %ZLeZ %5&?’-

si dggf s irrgraggr LA L tmémwr'xga £4ROSLL] alﬁgg Aoun, w th a v

| ef ShoWs e W ~eré-t ra| u:~its 21-1,
21-2 on the '-ocked.srde d t s~~ orf.rail unrts 2 op t he
~.~0~~ed side are ndtgpos?rron%d at P %gth%lorrﬁfns V%?Iéltﬁg §8np ‘Aer"l~ -

nmount i ng appar tus i s turned oms a state where, after
conponent S % tPﬂ@rgprPStﬁglpg/Pﬁgd ?9()q? *%% s pdﬁ% rEmeouﬁqﬁs 21
1, 21-2 or. the | ocked side are respective 15 orrgrn
posi ti 0. "REUPSIDY  PPPAF AU, | é%é% reY%?ﬂ tgoards are being
replaced;
15 Fig. 33 1is a plan view showing &a componernrt

mounting apparatus according to yet another embodiment of
the present invention;
Fig. 34 1is a ©perspective view showing a
modification of a board conveying/holding device in a
20 component mounting apparatus according to the yet another
enbodiment of the present invention;
Fig. 35 1is a plan view of a conventional
component mounting apparatus; and

Fig. 3% 1s a general schematic layout plan of a

25 comporient mounting apparatus according to yet another



the origins and | ocked at the origin positions P21-1, P21-2, and then the
support rail units 22-1, 22-2 on the noved side are aned1sg§mkﬂ§2@m@|r
respective origin. positions P22-1, P22-2 at a |ow speed. 20 T~:at is, in
Fi g. 12, in each nou.”.ting Gea 201, %gi the notor 40 for noving support
rail units is driven and the ball screwShafts 35, 35 rotate synchronously.
The rack gears 29. 29 are e-~gaged with t'ne gears 28, 28 by the selective
| ock mechanisns 70, 70 to regulate the rotation. 2 5 of the nuts 27, 27.
Therefore, the support rail unit 21-1 16 January 2003 ~4 cn t::e | ooted
si d= on tﬁéi¥¥¥wﬁe%ﬂcﬁ¥cﬁrQrP ¢se3E ABYeAtERg-a’ "ea 2~1, that iS, t.~ e
~0.~~2r ~~g'.~.t Sld2 O ~'lg. 10 a?:d tf:2 suc~ort rail ur_ it 21-2 c.~. t
he | ocled s de or_ the rear side U trte s .t7.~d :=Wi.~It~:~ a=~a
::v?, WB~ ice, v: v L.~~~ ~e~t 5 side or Fig. 10 are independently roved to
t he ori gi BepdsModengomtCarrzyinghOte~ehopess4stoinvieatlioar d conveyi ng

devi ce base 44 a e forr:ed as shorn .r_ Figs. o and 7 (lower rig:~~t origin
position P21-1 showBefwrneh the siddakiptivre ph Fhge pPebentt He=ritrisin
nounting area 20i a:~d upper left 10 origin position F21-2 shown with the
soli@ |inerbeeekisy. it0 fortd hvesacqrd riaimntliige apeat2Careatded I sqeed.
The respective origir. positions P21-1, P21-2 of the support rail units
21-1, 21-Byoriighke reekednSkdenamerpasi t itaretgtloasestiHeo hleok@eegnitg on
carieras 9,19 and the coriponent 15 feed un its 83, 18A. That is, in t<ze
first mugrbivhggarea 201, the support rail uni_ 21-1 on the Iocked si de and
't he support ra|I unit 22-' or_t;:e noved side are integrally noved

downward at a |ow spged %n@&%ﬁmz&&&m afatagreuuhpggugm%%
:f12T.:, the InOveT2nt o= bot:z the support 20 rail units , -1lis

st opped \A?@clt&b@l&upn@éﬁgéa' 'c&véhgéﬂmpalaae hocked sige xS pEshbigo”ed

aL the orTgin position P21-1. In the Second nbunting area 202, the support
raijgunit, 2 [. ed side 4 he, Lheabk upid 22 t he
~N %~-ed EI rga?e f%ﬂgﬁgrﬁﬁf qF ﬁ%ve n%% up W%? Qﬁeht al%M/sgleedgaggs&@

WL:B aE FP*VEQLqurr%g sﬂoﬁhglgLE%QG%?QPQ{ Eg$”a$§%§ﬁt% 2% IBOLLS_8d0L7DEd

W ":En the s~..'. ry n: K 'L Osi
tit7ned a&‘ﬁ.otla %’ Eﬁd& rs p&l ’ld?hp %&%&5 ES"tml Ft%ds gae %§ﬁ

N o ~-

th~nnrt ta'fér% é % gil*especé%Ve—o-Jxfs—posgtron is dps1gnated by

reference numeral 2, while boards 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 applied to such a board
conveying/holding device and a method for holding the board
2 1s explained below.
20 The comporent mounting apparatus is outlined
first before 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.



521-2 C1? the loc:ed Side are co®;pi.etEl I returned tO t hart origins,

the cylinders 30, 30 O~ the sup~ert rail unit 21-1, 21-2 on i de
are driven and the pins 43, 43 at a ;c'~"er end oL eat h pi siégﬁaArugﬁ}gérbess
engaged with the holes 45, 45 c~ t: :a board conveyi ng devi ce bases 44, 44.
Thus, the 10 support rail ur_i~s 21-1, -2 or. the locked aide are | ocked
thelr respective origirL pos~.tions P21 f’ P21-2. That is, a:. attar the
support rail units 21-1, 21-2 on the |ocked side are moved to their
respective origin positions P21-1, P2l-2, engagerter.t of the rack gears
29, 29 with t:-!e gears 29, 28 15 is rel eased by the selective |ock
mechani sMECT@DOTEN 6h ﬂmyr%§pé@ﬁ1ﬂ?%ubb@?PeP§ﬁPu&mthZ&ﬂi rZEPRCEive he
| ocked side i and tree rotaticn cf the nuts 27, 27 is allowed and tze pin
~3 at the baxrd€y efdectidre piswvonsetd of e st ch ¢ 4@s | odk iMEechartissr n
cylir_der 30 is inserted and e: ~:gaged with the hole 20 45 or the board
conveyir _¢hewécs, babedd Thersuppord/haidinmi t €e21i-cks,2| - 2eapgntihaohocked
side are fixed at the pGCSitions |.nmVably. Subsequently, when the
front-sidexdd g4, posdt foniodeheatieng isensyd 4ClE 40 et e6f SthbBabokhd
support ~a~l 25 units 21-1, 21-2 on t:-~e |ocked side are positioned at
PLASSET col—ﬁrelﬁnﬂ;'ﬂ/rYOZQQS ~Cdsseect hyedoy i tnepCéiétte@s.iaZlcircuPel-2

(~ ~he® th a =ail ~OCri: (fL ~theSt POSIt~'J ":) ~s s'~JW, " r::ed ~rOrT~
O: 10 Coadg 2165 ned toaalpesee: o|"1b2<§i ssdyecpen iodibonsd $E3SUr 2d
GJav .;l".i2r i 6 and th2~""'" t:=c ~;Cnr C' rO m;7s~_~ g~ r_~r~Ot
_r3il 1—|Unf%' i® rEzke r@@unting area to mount components. The
reference for adjusting the board conveying/holding device
according to the width oI the board 2 (distance adjustment
10 according to the.board width) in a front-side mounting area
closer to an operator of the two divided comporent mounting
work areas is an edge portion on the front side, while that
of the other mounting area, which is further <from the
operator, is an edge portion on the rear side.
15 Consegquently, the mounting time <can be shortensed by
minimizing the movement distance of the working head from
component feeding, compcnent recognition to component
mounting. Board 2 carried into the respective board
conveying/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 koard on the board conveying/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,



5 driven so that the support rail uniis 22-1, 22-2 on the roved si de start
lr:ev i ng tOnva=ds t'~ei = respective o=igi n position P22-', F22-2-4-N a
direction reverse to t:~e above at a | ow speed. That is, the16§Jua€H(g)r?yt£0rd%I
ur _its 22-1, 22-2 g -:!' . hrl1 00On t _ he noved s'_d2 a=a firs nOved
Int2 ral~wit t. 10 suppers rail units 215%, 21-2 or. the |locked side in
the sanme arrow direction ac a | ow speed by the | owspeed ncvenent of the
support rail ur_its 21-1, 21-2 or. the |locked side to their origin position
side. Then, after the support rail units 21-i, 21-2 on tre |ocked side are
15 positioned_ af their .respective.qrigin,  positions P21-1, 2212, the nofor
40 for nnv?%qas pBSPr‘%a“:fFaﬂétéll§ader%r?°t °r &at ‘?%éf%é}¥e9PEP§e
directicr_ to rotate the bal] screw shafts 35 .35 sy~c'.ronously in the
revease (T ot PORE ThRZ 't HE"Suppy rct BRIES 2%2F, 5. S13P05He eved
side are 20 noved at a lcw speed ig{aﬂdiggqtion reverse to t~.e previous
newe~l ent &A@ RN ed 0 2SheitP r 88pett AFET A i n°BBSSECon§O(t RBChppeElEEy: : t
origin position. ?22-1 shown wth the solid line in Fig. 10 for the first
nounti ng afBETEEPLfrd (HE | SWECTSSIUV Y gidd SPesied oRLmP2Z- 205howhs fRERSt he

solid Line 25 in F=g. 10 for second nounting area 202). 16 January 2003
5~ Sidi ~s~Eppdwunits' dpes mypt negda® 252 wedackdl lard r ther 't¥ayef rd
lgl. ? ~OSi t10=! de tect i:':g Sen sO s ~ ~" | ~n 4 de Left t~"lat

t'. N~ 2 Sl;prOt Bndaithke [tecegrB: 200" dcsindeh~cant het pos i@dtorY qltBtely,
sLC '~F; 5 positions P22-1, P22-2 aad are origin positions P22-~, ?22-7? 1,
22-2 on t hehepeed sy tdmin@2tBeomoutvte ngovehess deTaus, t ltati si stourgaiaig
their cYia_n positior_ed at t"e respective ~f t::e suooort rail units
22nove: "endpphrihessappordariods wdtsn22gds.22-2 on tre noved side is
stopped ar_d their r2tllrn to the or i ginis conpl eted. ~s a resul t,
tile 10 support rail aun kbas2itlitidlr 2 of t hehkockedmporde tandmbite cSngpport

rail ur.i is 22-? , 22-2 on the noved side return to their respective

origign posigpeps:Ral- becdBtig PA% 1,022 &bddfhant 130 £SULSE". PhedEnt tly,
while the support rail units 21-1, |5 21-2 on the | ocked s=de are fixed to

their respectéNe:Qhi Gish asIdis PR?ddtaP21lvw2thn b rdiesi ! piky te Fig.
|3, the support rail units 22-1, 22-2 on the noved side are noved from

their origig @QSitTHQéuB%Z't%efe?zf@abQ\é@r,dslitme? SYRPOhEnkAidarthdiid Sa2L -1,
21 -2 oz the | ocked si dé according 20 to the wi dth of boards 2-1, 2-2 onto

wh 1ch coangil o 85epl01 88 MUFLednHusmAdiist ment of the distances
bet ween the support rail un=is 2i-1, 22-1 and the support rail units 21-2,

22-2 is conpleted. A?i&@tsltEgE’ZSE %eat@%neral schematic perspective

15 view and a plan view, respectively, showing an electronic

component mounting apparacus in the above embodiment of the

present invention. A component mounting work area 200 cf

the mounting apparatus 1s divided into two areas, a first

mounting area 201 and a second mounting area 202, in a

20 plate-like member conveying direction at a board conveving

position, that is, divided assuming a component conveyance

ath as a border. In Figs. 1 and 2, reference numeral 1

‘0

denotes a loader, which is disposed on the board carrying-
in side of the component mounting work area 200, and

25 carries an electronic circuit board 2 into the component



wi dt*s of the boards 2-?, 2-2, onto which conponents are to 25 be nounted
subsequent| ~, are stored in advance int'.:e 16 January 20 J5a daﬁ&%gse
001, i.~e mO~ic:"er.t aadOQU!ItS O tr!r? SIIDpCrCra~i uni szﬁﬁ@ni, ?2-2
on the noved side _s calculated is ~~-:e operation a”it y002 based or. this
~r.fer:natior. and ;rfOr_natinn c;or~ a5 Vama! -y ~r10~,~rtg O tea
c~r>nnrt r~=1_ 5 u:~its 22-1, 22-2 on the noved side b~~ rotation by the
notor 40 for noving support rail uni is or the 1 i ~:e. The a:~ount of
rotation of t'_he notor 40 fcr noving saaport rail units is calculated, and
the rotaticn driver. QX the motor 40 for quL1ngu§quottyxail ~'ébéi~5'
baSed OP t %78 Gl C@UF T OF*r e8FsFOTHES Eoit D19 EdH Wit dbike s in
O-e~Gl.0 ", Cdil b2 perforned In L advance and onl tine opera~.ior_
resul t i AL¥6hwat i cahfBe SABFed-THh fﬁ%adépébéggilége SFFATe TOLRAELBE.
driven by tr:e notor 40 for noving support rail units can also b2

control | edabpautddd zrAG tHE ECGFPdr RRTBGR 15t GUBSEHUENEL§Y - af tReLefRNCe

adj ust rent of the di stances between the support rail u:~its 21-1, 22-1 and
the s~: ppchtmegil i ts2an2 urppadss fyvhish, d6d dickwr s dgono thiee o atdis of
the boards 2-1, 2-2, onto which conponents are to be nounted, each rack
gear 29 iscengagad-wiutth sbdd géartiEs eompyneathcoelveptanee | pekh mechariie s~
70 a::d the: the support rail units 21-1 on the | OCked side and 22-1 on the
noved si decamposgnrchoandusigy waniekiae 020@ ahdreartiesr thet kdkedtxoniprar d
inrig. 15 by rctation of the ball screw shafts 35, 35 in the first board
conveyi r g/ botcdi bgbdevice2 3cas Shram 2b=i ockpgnehd. @avdw@dnicy, phbht 'orl. €

second board 16 January 2003 59 ''' r" ~aT ' Cai " ... cori~re:
~...0/ro_ding dohpoderfatmolntingawdrigeare2~ 209 ,6rin, a@ech 0gds 23Ry
eaC:! Set eC~IV2 10Ck lvlaG'?ar.3.si~1 ~~ and wi~_.. eat..

mounting area 201 and the second mounting area 202 are
10 disposed adjacent to each other. In the electronic
component mounting apparatus of the above embodiment,
various component menbers are positioned point-
symmetrically with respect to a central point 102 of the

component mounting work area 200 (see Fig. 10) as described

15 below.

That 1s, reference numeral 3 denotes a first
board conveving/holding device eguipped with a pair of
support rail units 21, 22 (when suppecrt rail units are
referred to irrespective of their positicned, reference

20 numerals 21, 22 are used while reference numerals 21~1, 21-
2, 22-1 and 22-Z are used £for support rail units at
specific positions) for conveying and holding the

electronic circuit board 2 carried in from the loader 1 at

the board conveying positicn. Reference numeral 4 denotes

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



then the support rail units 21-2 or. t:ze | ocked side an® 22 2 on the noved
side are sy.~c::renousl y ~~~oved in o:~e 5 di~ecLion, that din
Fig. 15 by rotation of the ball screw shafts 35, 35 in the é%?%ﬁ%ﬂﬁgggg m
COri Ve; J_ng/ hol ding device 13. ~ hen, the s',:pport rail units 2i-1 or.
ti:e locked side and 22-1 or. the noved Z}de and the support rai 1 units
21-2 on the ioc!~ed side and 22-2 on t he 10 noved side aye noved to a
position (conveying position), at which the Ieft and right board
corveyi ng/ hol ding deviCeS 3, 13 are a'igned in one lire ir, the center of
the conponent mounti.”.g work area 200 in the nounting apparatus. The:, the
second boac@TEemed\i r S§ERELE P Hettee 13 wart SYoFiithe 315 poardi291 &0 be
carried in from the first board conveyir_g/hol ding device 3, while the
first boarelesmveyiify/toteR ey Hedree “30MCES ¥ o &5 Poared 210 £Hebd @ i ed
in fromthe | oader 1. Subsequently, as shown in Figs. 16 and 24, the 20
first boardocaniey rryhddis Reaieecs anerhd SedondtBsarpa XY robot,
conveyi ng/ hol di ng devl Ce 13 are driven under the control of the control

unit 1000 sBitk~atodheicasr yheg-Wariofng heebdard 2a1l threonfihet f oshthoar d
cenveyi ng/ hol di ng device 3 to the second board conveyi ng/ hol di ng device 13
is coppl et gde2250Al sz 4 herkoadebed anditherf iirstX4padtreobveysnpgwhakdi ng

16 January 2003 ECdE Ilce 3 ar 2 dr I'venl: ":d~r t~".e v:.:.T=tr O~ O
L ~..:e CQal tuwp Gilteltllods tod-QRASQuhat theafarotder' ig-the_Oksth

JCard 2-0 frOCiCadB=1 to tr.e first board co”veyr: g/ holding device 3 is
conpl et ed. , SURSAAGY @ Fed | ¥o1t he SaupE ot cs anhimealls 21ldeno23sl Hfnbhelsd
first ooara COr. V2Vli ?g/ ho' _dir.g device 3 r:ol di ng the board 2C a;e r.
oved down erh;en,F' G ik tOsagpeshtban ¢l 0sastvieihite LECQY_LohpbRelt
car,~.era 9. T..e support rail uni~_s 21-2, 222 of the seco::d board
corveying/ bol di 1,9 dexi ae <13 tiel diang .t he, hear ¢i2-dk sl EMed drad’' 26T in
Ci g. -~ bkg%geﬁgﬁt pg%g%fllgghoghting position(positioﬁfqgt W%ichthe
support railln' tS 21- 2ri, O 1t .= 2d s7. r o] 2¢ @
th2lt espgl?:?‘il?/%ﬁ ggipnl%%%TfT%ng'Pff'—‘%g % g‘)oa"sTl%% gxflrrg?g%%ggmfil 2
position positioned closest Lot ecogpitiancar s, era . el i ng
heads 4, 1i? %t%fhgéiFgglglggﬁpéﬂg:élgfgﬁhﬁkg:é%%%%%%%ﬁ%? Fggdiéﬁi%ﬁéghr
8B, 18A or_13B by the respective r. 0zzles 20, TLi IO
attitudes %ﬁefﬁeéﬁzé ﬁﬁoh§§¥%l%ﬁ%§%€ gé?p?cg%%g%% bor%ﬂﬁekggéggﬁ{ﬁﬁéh?

d

caneras 9, 19, and then cal_cul at ed an
"4 "as requgreg. Re%erence Qumerals B8A, 8B denote component

feaed units, which are positioned at an end portion on the

the operator with respect to the first

(]

15 front side o

A

mounting area 201, that is, in front of the operator, and

5

house taping components, which are components housed and
held in a tape and are to be mounted cn the boaxd 2.
Referenca numeral 8C denotes a comporent feed unit, which
20 is disposed in the vicinity of the component feed unit 83
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 rumeral 9 denotes a
recognition camera, which is disposed on the side closer to

25 the center of the compcrnent mounting work area in the



corrected, and then, the co:~pcner_ts are nounted onto the 20 el ectronic
circuit boards 2-0, 2-1. In the above enbodi ment, s=rice theglgReHYidHaN
canera 9, 19 ar:d the electronic circuit board 2-0, 2-1 are positioned at
positions closest t0O each other irrespective oL the size of the electronic
circuit board 2 when nmounting is per~cr;ngd, 25 the noving dis~ar~ce of the
wor ki ng head 4, 14 car: be 16 January 2003 61 reduced a:~d t =vs the
ncur:ting ti::.e can be sr:o=ter.ed. D ". the ether hand, w:e::
'~ainteA a: ~ce of the nounting appa =atus is performed, the support rai

tits 211;,21-2 _on the ke and te supnQzt il o.units, 22; - 5 22-2
on t he nDV%dcs1dé ‘a=3- nn%gg g %%SSIIOHS %dtaﬁ?‘froﬁgihé'f ‘%t l

seep. ™. d coqur er~t-£.5 L? f g1 05|thpns a::d receded from _abovett~~e
support pl&@ 339 P2 {HF PrCaid 28. %%nséﬁUEntryL Var PB<Eacr

mai nt enance wor ks for t=-~e IACUntln ap aratus, for e-anpie, re Iaceant of
support 1GREihsi®y of &lppoff prat PPR3gE: FYored u‘BboFt?nE‘;o pte 1

electronic circuit board 2 fron1dommmard or repl acenent or nozzl es 10, 2C
in the noZd et&Eat¥oR<729i £:23hnbe eBSFFySPELT PRI ALt IFGut 1Br GUilsl-e. 3The
conveyance flow o~ boards under the control 15 of the control unit 1000 is
descrd bed denadeasi & bePodiwien:s iosradr Freefd Figéhe Fawuitigyscandrao 21
show a flew of electronic circuit boa=ds 2 during production (conponen-~
mount i ng) .9 .A~ Re St mgecehrrBet & feSpr dduottiesn 2 itd reteardigtint hmnsuppore =z ai |
20 units 21-1, ~1-2 on the | ocked side and the support rail ur_its 22-1,
22-2 on tHen medsiamarecsyoghevaoldsly driven together. Figs. 22 ar_d 23
show timng charts in the board conveying operatior . Fig. 18 shows
positional relationgfeagnwiiehe, reference numeral 13 denotes a second
board conveying/holding device equipped with a pair of
10 suppcrt rail units 21, 22 for conveyving and holding the
electronic circuit bocard 2 carried in from the first board
conveyving/holding device 3 in the first mounting area 201.
Referesnce numeral 14 denotes a working head, to which a
plurality of, for example, ten component suction nozzles 20
15 for sucking and holding an electronic component are
replaceably attached in the second mounting area 202.
Reference numeral 15 denotes an XY robot, which positions

the working head 14 in the seccrnd mounting area 202 at a

rescribed position 1in X-Y diractions, which are two

e

20 directions perpendicular to each other in the second
mounting area 202. Reference rumeral 17 denotes a nozzle
station, which is disposed in the vicinity of a ccmporent

eed unit 182 described later in the second mcunting area

I

202, houses a pluralitv of kinds of nozzles 2C suitable for

25 a plurality of kinds of electronic components and replaces



2 5 conponent nounting production is finished. At this tine, 16 January
2003 6? the elect=onic circuit board 2-0 to be p=oduced T?c7%'é% 5%%%?30r
the | oader 1 . First, as show* in t?e ti:~i rg cha=1is fir. |g§ : rr
j"a ~r, i r ~ ' and 23, ayte_ t.. cortpon..n- nmou. _t-r.g p_od.:c~~0_. s
=finished, 5 the lower lirtit position deggcting sensors 539L, 539L detect
that the support plates 3b-1, 3S-2 of the =~ rst and second board
coweyirg/roldir_g devices 3, 13, sta=t |lowering by drive o~ the support
plate drive cylinders 39, 39 under the control of tze control unit 1070 and
are 10~ positioned at.their res ectiyg Lgme[ ILr?iIdgsttions._When _
detecti o: ~ SieMARLZIFrES thé SWETE153, Y BOSACRGR et Wg-KensoreasaoL,
539L are input ~n the control unit{jOOO, t he board stop er drive cylinder
32D is drivén & aF%i%bﬁ%?°32-ZBaM%4ﬂ¥9%s;ﬂﬁﬂﬁ%ﬁ%ﬁonagﬁe stpPor €epaite
u::=t 2?-a on 15 the | ocked side o~ tze first board conveying/rLol di ng
devi ce 3 aFc@psEeRt orFapGt Wiiafsedvpbsint i ®heduPPA§tacnddnt BAg 8per anidon
|lowers in tr:e ~irst board conveyi ng/ hol ding device 3 so that t'.”. e boa=d
2 beco:r, epoirifi@rst afe Wheresiie bbardh@stant e cdiyd edoerrtok sbfppene
32-2, W ~ich is 20 provided on L:ze support rai'_unit 21-2 on the | ocked
si de 6f theesecdndudioarinGoavred ngl hQO dinag devi céni Irandrpssi tsiiaredvatha
ra=sed positicn during a nounting opera=ion, also |owers so that the board
2 beconmes rebpacst aie tieerapdhetboar dn2 hansheteainigedomttone2G s5r lwHiesht he
detection signals fromthe lower lim t 16 January 2003 63 7CS1.=i0."'
d2L2Ct ; ng se8sSUEnERMN 539 s ddipathd~held2igonir @lags : #hc1Q@R tor
board stopper d=ive cylinder 32D is G-=lven 1:: tPe ~1r5~. beard

CCM2~i ' _rhghatb@-dn 26n62voGe B 25 dessrd hedbabavaerkn adsh theAcstest =i s,
ir. t~e first board 5 conve~i ng/ hol ding device 3, the Mdtor ~0 for noving
S~, 1 pport &@hboHEnkt Sde dihyvel waich the bakboserewrshald sy35:n3b,r glsate
Synch=onQus 1y. Th2 support rai 1 units 21'1, 22- 1 start nmovi ng frcm- a
firsigco: rppneabIBHanti ra@dPesilt qrsst-Q:ﬁ@JséégnaoaaﬁQt%;- 42sb! 289
position i n the ¢cs:~trai por Lion 10 of the conponent nounting wor

area. 200 as, gho sHQWE‘E%gi eoﬁ'?%nelq%s,' Rt e, %Pé’”@o:?@@ﬁgnEQ”P{SMEle £ghdi ng
- the to 1 ts 1s

device 13 as we r for noving support rail uni rrven and
the baI'_hseclr&WOsnhagt St§§y 355"<f OLaLe t5 be mounted on the board 2.
Reference numeral 19 denotes a recognition camera, which is
disposed on the side cleoser to the center of the component
15 mounting work in the vicinity of the component feed unit
18A in the second mourting area 202 area and picks up an
image o0of a suction attitude of an electronic component
sucked by the nozzle 20 of the working head 14. Reference
numeral 19a in Fig. 3 denotes a two-cdimensional camera in
20 the recognition camera 19. Reference numeral 19p denotes a
three-dimensional camera in the recognition camera 19.
There 1is further included a first moving device
composed of a ball screw shaft 35, first nut 27, second nut
48, motor 40 for moving a support rail unit, selective lock

25 mechanism 70, and so forth, which are described later. The



syrcrronously. The support rail units 21-2, 22-2 start 15 noving frema

second conponenr nounting position towards the beard conveyiﬁp oshiﬁﬂﬁi n
the central portion of the conmpor_er.t nounting work area 20 ﬁ “2ho
downward in Fig. 18. ~t this tine, in the second board co:weying/holdir_g

device 13, whet the :rotor 40 for novi__%,9 support rail uni is 20 is
driven, the belt drive notor ~2 is also driven at the sane tinme and
conveyance is started so that the board 2-2 positioned on the right end
portion side in the second board co: ~veyi: ~g/hol dir~g device 13 is noved
towards the 1 eft end portion.. ~~7hen.the bpard passage detecting sensor
315 25 derstte (A bard P e The TS 40 1 oF MVTRG Dio Féhuary
2003 GC Sl LppGt ra-~ unl~S,.S d;ive:?_;s(iydged. GiheT tf;."_ S nO= 40
'Y a ~ Ma-peft FRVGNAV-EEVISE - 2 GSIRCLIQR| YPSFinorg2 faprd 2

St Cpped.i~lhen tf:iS _T:.O0= 40 is n O dri'vie:'?, drive Cf th a bei=
dri V2not OCAeying e Z@GGLion | Pred et | Fae1.bpany gorgemingpaseséEson
conveying t he boa=d 2-2 only or. the support rai | units 21-277 ' ~"a "~
board CO |an ® first wosdercesitepningtl which & grelerdbedd woak ~8or
toshorten the corveyir_g t=mefromt he second boardconveyirg/' _*.ol d~ng
devi e | 3tahd heoaridoad?r ieilda. Gonseae~ Bl r$?; bgatd~ eiboay th@/Rb sdingt
protruded fromthelO0 ~su~port rail units 21-2, 22-2during the novenent of
t ha suppordewiaid FH"ifsr2ex2mp22,2.candesmnaftetntbegpotier o4k farmed oviir. g
subSport rail units is driven and then a prescribed tinme passes, that is,
befora thensugdaerstt madntimd sa?da’ 201 225f3raeraposiel | @nad ratt tdwendod o
conveying 15 position, drive of the belt drive notor 42 is suspended once
a:ld the meueriget pogadoor thresubsecuando boar LEoaveyisegoparmv gy at
the board cor.vay_ng position. Fig. ~.9 shows a state where the support
rail ~~r. gb%:2% horddose®f dfheafibast beardwcemeey=: 39/ halidistg g0+devi ce 3
and t he support rail u:lits 21-2, 22-2 ef the second board cor. veyi

ng/ g0l dipg.davige: 13 @arrinmt ol eshoargd, conyeyd g Pegi tians i sthe
central portion of the conponent nounting work area 200 and are stopped at
their respeelLLye,00aig-g0: Wekhkng sROSHT. 0B8g LB thh $rstalg; dhhe 23

| oader 1, the support rail units 21-1, 22-1 of the first

described later. The second board conveying/holding device
13 is moved by the second moving davice in a direction
crossing the board 2 conveying direction between the board

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

20 The XY rcbot 5, 15 is constituted as follows.
Two Y-axis drive units 6a, 6z of an XY robot device 6 are
fixed and disposed at Zront and rear end edgas 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



16 January 2003 o~ board co._”.~ eying/ ho=ding device ~, 3, ~..e supp~ ~
rai 1 units 21-2, 22-2 of t' _he second board cGiwvay' r.g/ho',di e
3, and the unloa:er '? are alifined in one line. Here, the eﬁég‘!:%(%rpféc’d&’
circ~.~it board 2 flows fromrig=t to left. 5 Subseauent' _y, it is detected
that the support rail units 21-2, 22-2 of. the second board
conveyi ng/ hol di ng device |13 are noved from the second conponent noun~i ng
pOS1t 10r: to tf?e board CO :va~Jing pCSI.L7.0:1, that i S, drive O t:~e
nC~. & ~"sO0 fCr noving SupDOrt rai 1 unltS & th2 SeCo="Id 10 board

cGve, ,ring/holding device 13 is Stopped. iher., the belt drive ~ ,otor 42
is drivenSancd$ h&Ohda? ¥ 2 T GFRFRA: F¢ o~RAporitht $TA¥GS: ed “FRCEAR $6bNnd
board conveying/ hol ding device_13 js carried out fromthe second Board
conveyi ngfhBLd fAgldevres.' 3 TertRB TUAFBaderal1."TorpPet iomad 5 of fote
carrying-out is determ ned wen the board passage detecting sensor 31-2

det ects thavinbeibo&h@® ZiXsgasusiGimb .arewtldf ebentispnead the tbenptexi on
of the carrying-out of the board is determ ned by the co:~trol unit 1000,

t he not orz40s2@=fiore nowi hg tSupporab kai Lnuriitss ¥faxhe dirstctigar.d The
conveyi ng/ holdi ng device 3 is driven and ccnvayanca of the board 2-1 prod;
:cedSin therkingt hhear d dcatoeynorgihgl dnnghdesiccend fmaomtreyfarss board
conveyi ng/ hol di ng device 3 to the second board conveyi ng/ hol di ng devi ce 13
~s starteds 2bsSubsequentdye Rsashewdrd:ve kirgic 26c wheabvilke :hoafk X416
January 2003 6¢c a=rival de_ecti:~g sesor 33-2 detects arr'_val a“d passage
0. the beatfs2dlrkBttibng sere-drHeafdiee. A w2vin@t h5oliy neoksvleecdsd, d~ |
V2,0 the be! t dive .TPO-Or a2 i S StODped, Wlile tha bGcrd Stopper drlv2
Cyl =n" ~CrpB~end Stdpi vI2riandidi e ot g S opper £32=8 'toS Ul $echdiQ 4 he
L:pper I1.°T_r." t position. ':he upper end position detecting senso-~ S32
detects thala te, HogsdeSt @PPeM 322 J:eaches d ren UpPeh kbkiadile RESitHon and
is preparéd to stop the boa=d 2-1. ~ieanw. ~ile, the beard 2-1 .s conveyed
inig directjo: O Mg A A PR NCY % Y05} o) ~ bel, t .ari g, J1ot or
42 ~2fter a{tJﬁ'eg b%%?%cgrg?vgl ggt"eciti %{ednsgrélgé-ét%et@gét ?aér ﬁ%\?aﬁae!rrg
passage of e POaLLs2yl ks d apse e acpLescihed i, (for exagole, 0.1
ne) i s neasured by a tinmer so fi~at a delay i s achi éeved by FIHE required
for the hoard staopper 32-2.to 13 _be.aised tot Lo )Si_tion
rotation® l%(é%ﬁﬁ%)%ﬁTbegﬁﬁtoﬁﬁfZ§P ?é%é%mé%i£§t§§H§E§épgé&dB?r5%Fion SO
that the belt 500 .attached to t.he sypport. rail, u%it% 21-2, 22-2 of the
second b&¥Pd COﬁgéﬁﬁng%Hbfﬂiﬁ% device 1 3% s FARS n 8 di-“FeclPOR“LFE: ~:

left to rig?-t and the board 2-1,is conveyed 20 .in the reverse.difection
Tozen, t RECATGIL SRR Btk edbesof EHeoboard 2 T 4% B GHYREoF Rt % cbhEact

Wi t he _board sf.o r. 32-2 and the_board arrival. detecti sensor, 33-2

et Bt o APPSR ST Fos T 059, LAPROP Phavar FVAS 1€ der ol B atad a
prescribed tine period is neasgreq by_.t he 25 tingngBM_drive cf, the belt
irive noHGFKiBS SERDpEdTOTRELS 16 JuriayS 2603567 SHELP e M okar 42 |
s thus drive: i r. excess so that th ar;gr:t side e:?~~ edg8 O t}'? bCard
~ ~ C?=13X15 @rFeULgt ieC+ A 10

The above embodiment of ths present invention is

characterized by, first of all, the structure of the first
20 and second board conveving/holding devices 3, 13 equipped
with the front and rear support rail units 21, 22,

t and second board conveying/holding

n

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

25 board conveying/holding device 13 are positioned point-



contact w..th the boa=d stopper 32-2 nore reliably. , | ':ea" ?Wi | e,
a=ter the board arrl."al dte ring ¢ 5 sensor 33-2 detects t~1 eJarriv '03and
passage of t::e board 2 1, the notor 40 for noving support rai auat (IS
driven a..”.d the support =ail units 21-3, 22-2 0~ t”e second boa=d
COnV2Ml i1 g/ha d’ " 1C- deViCel 3Start nmOving front-i2 boardcU |l ~id~il1l g
pos~tlvil t~~t12sel.lJ:~d cl7.up~ilCit1.5J~.i..l.,r:1~10 position, that
is, towardstherecog:~itior. canmerai 9. .hatis, conveyance e. the board 2-1
on the support rail units2i-2, 22-2 and nove:~~ent oftheSupport rail

uni ts21-2, 22- 2 thenselves fromthe board conveying position to the second
conponent spmmEilTg qedsiY i @htar sespecicedcouthaatceaherdb panett il cThushet ~~e
arrival of the board 2-' _ on tr:e s~ ~pport rail units 21-2, 22-2 at the
prescri bedcpapihicont amd:-tthen@arvdovhl angat BOsuppart-afaide undites =2t 222 at
the second co”: poner.t nmounting position are both finished ar_d the board
cor:veyi ngoopeyaiti opohsdf idurshed ndited ldsSngWHeri2@ the eeyersaedr inei®f the
belt drive notor 42 is stopped and t~:e drive of the notor 40 for noving
support ragitHnkkSeirerstoppedige | e nigiag =on of the beard conveying
operation is determ ned and the support plate drive cylinder 39 is driven
so that the support ghat:§ @8- 2 i1 ra@l sedie i8R hhRe281802Rd 222 deSote
supported by t::e support plate 38-2. 1 fi January 2003 63 So:;~ ti:~c
gericd is J2qui;zed.z el w5680t he boand: €6 1 AV e 1 ARG Ui Gne S »
Ll 'E[_gg’%:lffsctzi ?Af{"%gbzr h%‘Q r%~~%.”‘¥§x'l_%nt g FigRTs e X
reC-.:1r2d,f 0~ prCdi:cti0 2o : S, Delyf GH ; oL t=le.naZZl a
St3tr. O_A_QiJlPech{.&?, . R't_rf 1é.%cq~2%£\f’l‘:}é%§n%F5?D% ?eﬁoezz e rébga&%§¥%”:§%'tz is
peyf o; me” lyral jty of tines _to_ozoduce ope ctro:s~.c circuit ard ?,
a™d nozzl a;:jt}l&r)e 1oaladc '¥g~2ret fogg"ﬁieraf‘%r:c?c,?‘éﬁggi nagl‘eft tﬁlé’cir?ioz?lg'ese% 8“?31?&%;;95
retLr::cd t0Q Original nozzles df tre begiT "a~. _.".g.0 prod, .ctiopn O ~
boa' -+ d5 FLIG%E RPeEAwR: 13”; R S 6%c?n a1 C izrlg/%_gi"-r_g

devil(ée 1, when the bear dﬁga‘s,§§9e detecting sgnsor_ 31-1 confirms_passage of
t he *Doar d P23 196z SHARP T Dabitr T 1 U YHIE boar d“st dppert it ve 8y A nider®3%D i s
driven and Lhe board stopper 32-1 is raised to the upper liz:i t pos i tion
. "= he 1% St EhdOPositF ohe HBF BEER NG -6En<61eTs35 B F2SIEG Y HRatP HEC B ar d
stopper 32-2 reaches the uE) er limt Qqsi ti 2n and preparatjon for carrying
=n the bo&F® | SURRAN &t B MearRELF| e2laft 8¢ aliSapSEIors e h=cthI BErei ne
is measured by a tinmer 11, t~~e rotation speed of t::e belt drive r;,otor
20 42 is PEIYSEASYT tRGECASINAPIA TRe rRAaced WA EY) 2eeopehnd Lo -hgs
brought into contact with the board stopper 32-1. Tren, the left end edgy
oy the bomidth °f sbppsdgtt. 't é&nt &0a lpEhedhsiBsard 5t s5pper s3Ae and
arrival o~ the board 2-0 is detected and conFirned by the board arrival 25
detketi: ~guppRsdr BB, unftter23 heURFELEGRS a%r @ héupsard imril unit on

the moved side, which 1is moved according to the width of
the board 2. Furthermore, in Figs. 4 to 8, reference
numeral 23 denotes a linear guide member, which 1s disposed
in the vicinity of both left and right end portions of the

20 board conveying/holding device 3, 13 in Fig. 6 and extends

-

in a direction (Y direction) perpendicular to the
longitudinal direction (X direction) of the support rail
units 21, 22. Reference numeral 24 derotes a front side
slider, which 1is disposed at each lower end portion of a

25 left end support pole 2la and a support pole 21b in the



16 January 2003 69 detected by to boar d ar r ivai da sec t'_n g se' _aor
33-1 and a '_apse of a prescribed tinme is neGSure~d by the t rTL,~dz5 ve
of the bel t drive noor 42 is stepped. the belt G ;,e iz!| 1@%"}]1&20%3

L$ fiil~iSdrlv2n in ex.cesS SO that th2 iert 5 side end edge of the bearer
GO is broug~".t into contact with t::e board stopper 32-1 nore reliably.

~2anvJ~i 1 e, after t=7? board pdSSagZ dA®xCir: g Sen SO 31-" COnfirTi.S
t he paSSage O the bo3Y ~ = ='-0, t ie luxCr 4'0 f0"' moVi ~.g Support rai 1

r.itSisSd 'IvVe:l and the 10 suppor~ rail units 21-1, 22- 1 start noving
fromt~ a board ccr_veying position tcwards tha first conponent ntunt_ng
posi tion, vhatnigy dwar dsigihe eedoghi the- Zroafiesade. sigpartt reeicasendt t he
support rail ur.l~s 21-2, 22-2 of the second board conveyi ng/ hol di ng

dwi ce 13, 2bnuryange of athk rhwassl 1bn2a0landnnmeaehelihaaf tohe durwoderr ai |
units 21 -1, 22-1 are carried out at t::e sane tinme. when both the
operations2ar eocaipldd edo theahoahd ecamveyitngnperatiendis ¢ini ahed. that
?s, when drive of the belt drive notor 42 i5 SLOpp2d and dr' V2 O the
notor 40 forADYENY SUPRErtLhal IvUiditsceScR0 St oppeterad ernmq@xmonaq,f
t'.”. a board ccnveyi ng operatlcn is determned and the support plate drive
cylirg der Bhése4rkvenasosthatl stihaisupppiicplad e182dshs Lol s§8n EB%: the
board 2-0 is supported by the Support plate 38-1. Sone tine perlo

required ngothe,hoard 25 canveying e i 5Lng perlod
repl acerre%tl{d %?5 Jaﬁua?{/ Z%Q';’ gé—lrl nofgrg Egtc %%“ [%llé dtc?d'&s ggf i oa

cr t’\e 1 14k L C~ e ohat = 7 L1112
imﬁ;el §ﬂovvs a’s ate Wﬂ é/t%r %Soar t E'Id (_f"“—rg%S':Cl23 (C)J(% is

co ~n~ et e hat . { he pro Li n of -

CO . Q_g%%%é gljOU %'IP dD?Oj: & aSrldStqgg{?id §egrltyheC> ca%%cs* Zown
Fi g. o Subsequently mher u cozl pl_et ed,

e~~"air. e ¢TGN S er EnEETE Fi g Lf8 g[QLSj éeo S?l eaztu B?t sf.é:\qord:r .[a tS 21,
22 each boar onveyi r /hoI di v . 10 1 are Jov d fromt he

fi rg and“8e ong& ,_'y g Sr 4 rré%maﬁrg&poﬁ*ﬂ%s Fina Glon.

cor _veyi ng %ole on so he produced, bqard is carried o;~lt, After a

t
844455 la??r%a 5 HP AR 6 PeLlesTRE T3¢ he wa}ﬁh i st at e

subseauen
infi g. 21, and th2 nmOUntln ratiOn i5 COntinu2d, i1"1~~15,
corrponent glﬁl:’@s?lﬁic@@:%‘f%e??/”%oﬁéaroﬁt“&d@oaqetﬁ?':q:c?c%r #n§heo thr?e”‘a-bd'(/e

. bcdi ~!'ent A, one conponent nountin apparatus, tre conponer Lt
m)untl ng Q/grkba’rté'a bBthf ende Hoht 2 PRI PPEEAORISt 0 Af0 BRBas Poars

conveying/holding device 3, 13 in Figs. 4 arnd 6 and extends
15 in a direction (Y direction) perpendicular to the
longitudinal direction (X direction) of the support rail
units 21, 22 and toth ends of which are rotatably supported
by a board conveying device base 44. Reference numeral 40
denotes & motor for moving a support rail unit, which
20 drives rotation of the ball screw shaft 35 in the forwaxd
and reverse rotatiocn 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 1is rotatably attached to each end

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



L~rst mou.”.t=ng area 20and the second nounting aria 202, 20 assum ng the
board corwcyance path fromtile board carrylnS|n side to the Epﬂﬂﬁg 2003
carrying-out side as a center. Intile L i rst .:,ount ~ ng area 8’

board 2-1 is carried inf ro: the loader 1 to t~: e first ncu.. tirg area
201. The board 2-1 is positioned and held,for a rlounting operation at a 25
portion closest to thz conponent feed u:li "t bA ar:d the 16 January 2003
7, r2CQgnltlOn Ca:,“,era 9 aS a . 2:~S.: T Ip_ O treilrSt COnpQOlent
~eCCC, "=11t1Cn L:.~i t C Sp%Zd c'~t a: .1d pOr t1G 01. tC1ef 1-S t

li.0..".ntlT? area ~J~ al d A -~ t, a =d.c
ve~ance a C%POF % IF‘—& I‘Pl az ”q %T‘ r's“?mrO T P9+ epat“ﬁ if the
S~, bs _cuer. tl~, . 5 ~: por.ents_are sucked and
hel d fro: : v-chat (’Eérrﬁb-n—ﬁ't" -eéa"unlel:';d 8‘%58Qa5nd°~'¢~emurgt% Gﬁ ét"qwé’asltf‘

‘alf area _(a shaded Larea 2A in Fi ) of t~:e board 2-1 0:: t
rront-si de Weth t edpectSEHEHRE %‘ﬁ%ag‘ﬁﬁr wrth t fBesikrl bl sserew osbaLé f35:»st
cc~: ponert feed un? t 8a. Sub52q~. entlv, after the :counting 10 ~rork in
t'. A a fi=8ke: ML T ngcarégs20uny %“$$hl§°wédﬂtmeSB@@M@:ﬁq.WSléemﬁ1qmed
and held foY a nounting operation. at a portion c¢'_osast to the co~roone: ~t
feed Bnit dBalef hdwdysddwmreamduntd ngoxesad20®ishd the retegnetidh Camera 19
as an exa: ~ple or the second co:rponent recognition. unit to |5 nount
conponent sowns bde heibaartdhe2-ut Kbsefeebtling ire tdte wecomda tbemt eng disea
202, conpone.”.~. ~s are sucked and held fromthe cc:nponer:t feed units
i BA, 183 ansi:ampainledsappobesast et aHwlbeasr g (4a7sbhbadatharsied= 46, Fig. 2)
on the rear side viewed fromthe oyerator on the side closer to the 20
conponent d&ed 28 §s18Axed thwe dioareh@-gorbubaecueride—=xidf tef r&&k eoAOU: ?
t i :1g Wait i ST i:7.1S~"led' ntilt SeCGrd |iLOU7.~? ng a=ea 202, the
board 2-1 ds €odrsedecut dfsr omidia: secandnilerali 30 GaHER LY cyPdnder
rasult t~. e shor test dista:~ces between the board 2 positioned at each

nmountg Ng afpa 2040135:2Q2, 1RGN KOBROAI R, wrfiend Us: bk+8AnaL8A0 aéwc'each

recognition 16 January 2003 ~2 canera 9, ' 9 can be substa: ~t~ a_
red~~. ced A3, oM RAr&h W 1 o & coR~ERB~ seesbv%asa_\aﬂ%ﬁta éﬁoacrnch'z%o‘ﬁbeéd on
t he board codnveyarice pa th in t he convor. nmo~:r_t;..”~. g work ea .

Tnus, tr? toundd fg LLEE (GAMLRE abwqrten@draeq R Céé%h%a&%l%evﬁith
i mvr oved.

the gear 28 1is fixed to an upper end of the piston rod of

the cvlinder 30 for the selective lock mechanism. When the

15 piston rod rises and is positioned at the upper end

position, the rack gear 29 is engaged with the gear 28 to

stop rotation of the nut 27. On the other hand, when the

piston rod lowers and is positioned at the lower end

position, a pin 43 of the lower end of the piston rod

20 penetrates the cylinder 30 downwards and 1is engaged with a

hole 45 of the board conveying device base 44 to f£ix the

support rail unit 21 at the position and disable its

movement. 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 support rail unit 21 is positionad at



That is, oneco.”.:pone*~nmounti::gwork area 200 of one nounting apparatusis
di videdinto twoareas, the firstnounti ng ayaa 201 andtc:e

secondmour _tingarea 202 so teat two bQdrds 2 are placed and 16 January 2003
COT, I, ."70~?2:'1t5 Can b2 uwr7' ~ti:i.2d. 10 "1':le.”., t h2 bGa~d are
nov2d baC: a:?2d fOtL'1 1:: eaCG'1 T:101:? tl~g area so that conponer_ts
are fed, recognized, and nounted on the efhdl edge side of t'.”.e ~"ounting
area close to the conmpone: It feed unit. For exanple, the board 2 'n the
first nounting area 201 is positioned at the front-side end edge 15 of the
nmounting area while the board 2 in the second nour _ti..”.g area 202 is posi
tior _ed at the peartsddecéndhedgeighint BE I~asownt isxprarea.oThereédeesnts: e
recognition canmera 9, 19 and the electronic circuit board 2-C, 2-1 approach
each ot her gaxsiavent hehehardestich sbdncerd herepetveerr 20 iht espact svevof
the size of tr:e elec~ronic circuit board 2 when nounting operations are
perfor:"edwiGinsequebtirady, 1ihe mpxi nP:igistance ofx t Baiwenki ng, head 4;s 14,
that is, the distances between positions for three operations, st-~ct-~or.,
recogni ti onyorafd-HmUNEh NGnapPErAtd 00sd oF 16BAPBAY 18N Sral €sRa Rk 34, i3 zed.

A e

Thus the meunti ng tl._TTLe can be shortened and the 16 January'200§ 73
p=0dug~_i Ok i8fs V£: Bell @ C8s " p1R8UMRIOM tR=par Yol ﬁyiﬁyzeg‘ s9
ccnpoa=nts are Ccnventionaliy mOL:nted onto a board”in the T f 1 o
the” board COn~I 2= ng, #0574 O one Hhe 1dlSanc 41 spt 2en=pQyi. .t.LOls for
ti'lree Cpgfatiééé %ﬁjil%%:"'_?'g recog:n#ﬁﬁﬁ?aéiggdggfogP.??ﬁ&“%r‘“
conponent s_are Long f.qr. a .s,,~al..b, fhus L~ e mpunting tire.is
long. Ir: FﬁFsséggbgarF5§Htflﬁ%ﬁEﬁggﬁaﬂﬁi?ﬂeéJt e‘%%gFggﬁsE§ﬁgFIOOr“hgrge,
the boaid is._positdor;ed at such,a_ posigt,ion,for tin ergtion. . that
t::e dist aﬁ‘t?ég“betdweeﬁ?%o%‘ﬁ oé%lﬁéfgug;“fegblloa%gg%gﬁ oﬁ??gs Cti on"ReR
recognition, and ~mpuntir.g of compar_ents_becong short. Therefare, the
nount i ng tF?ﬁS"Cg%aﬁ §§=t?§fqa"%lrfg' iy r8§ac88z Inﬁﬂ'%arqf‘i“cu at, "t <€achs
noo”tir:g a=ea, the conponent feed units 8A,. 8B, 18A 183 are djspose
alnnté at TREZLABEE (HPRIZFELads hﬁ%r%&afhégbdﬁfdaﬁgcﬁﬁﬁ%ﬂ?F#?gageg
direction in the conpo qnt noon %%ng wo% k area as s"~ow _ in Figs. 2 and
3. Theref ot &Rt R&CPe i tForetaferas F2/1RF® HPEPESEd ot cEMttal
side of the conponent mounting work area ?00 while the position where the
board 2 ist#® Betpddi tForedardNPocBCed 951FSt Rd C¢éhtihd Siatel prdiFreBipn
conponent nounting work area ~00 in the board conveying/holding device 3,
13 so that2¢he @istEicefrBBENEEASPERINAVHs Foilt hindd opkr at iBrre U&:i on,
recogni tion, and mounting of conponents becone s:-~orter. T:~us, the
mour _ting tisref cantbelidar sHePorEprevidd USit e bhen@b @ompenédmt tieurit ng
work area 200 is divided into two, the 16 January 2003 74 ~',;ing
di StlenC2 Gixihedivrction., GPagSe~¢tRar| sandeCwhen~ theegvddader, 30t 48 i.: 5
- _'al:LQunt=ng t=:'12 Can be ~:iLyJrCv2d. FCr 2:~a_WIJl e, 7.n th 2
iUQLirit] dedigren' Go-Jeaisalihs oisthr 5od. JnfjthieTedblehe, reck 'srar € I ui vy
ed t0 nount nne conpcne:~t car, ba reduced to about a ' :alr of that 5
~egui red iirs aepgaygedt iwitdt d&ei ceea WSS noIMtdhipt ued claime bausubdt aasi al | y
unproved. Since two boards 2, 2 are positioned diagonally, i

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 rcotation 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 racx 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



that ~s, in zigzag, in the cc;~poner.t nounring worx area 200 In One
COm'JOne '"I4 ri;0un..;ng aJ ~"Jara~.L:S, a :,LAl:ltlngel.ziCer:GC ' Y
10 per unit area can be inpro~red as coTpared with a CI}VQnﬂpCﬁQFaagmoge
ir. which only o-~e board 2 is pes~.tioned. Furthernore, due to t:ze zigzag
positions of the boards 2, 2 in cne cor~~ponent nounting apparatus, for
exar.:ple, otr~er conponent feed uni is suth as the tray-type 15 conponent
feed unit 8C, 18C, in w .”.ich sem conductor chips or the |ike can be
housed wi t hout reducing the successiveli: disposed nunber of the already
positioned cc~r,por.ent feed unit, for exa~~pl e, cassette feed units, or
the |ike caache gsesiat idhedZPnazigeagadged af & e@hiengeBirsh 2o Bdarkl 2the 20
pl aced. "~~h2 COmpOnent feed unit constituted by the traytype conponent feed
L:=Il.t ori¢hée Endkeicdn~ dme dcie etock omsechepnishe Hdar d Cart.ad tHve-sthe
ce~npcnent feeding effici ency can be inproved. Furthernore, according to

t he above esbadisenibf 2Zhahpoceayit eridhce Of tthe mpthd i nigzagpawaiens tise

per f or med, 16 January 2003 75 + , , .., ,. ~i ;i , .-, 0 7" -1 "N ~ -
i~~~ '"IprsfenS4¥0n s _the. c¥ilindarS 30.is lower@Why . 2heOceleictivd de

aT.'?d the support rail uniis 22-1, 22-2 0-: the ~:oved side are noved to

posi tj ons that amecihsiant Fa o theahdr sboghdiseee: ~drcomponander end
nmou. ™ ti:~g oos=tions, reSpeCt=Vely, and j receded from abo~.re the support

plates 38,5 88:2n, CRHESOYURNILI Var Wen@NVBIwd r OUSidBh £ : k8RAIS COMDE ke g
fort"enou_ ~.ti ng apparatus such as, for exa~.ple, repiacerne.” .t

OFLhes uPPHdndl hoe B Ao FHRRAL PR8I WRAfndar A0 2 Alin SWPRALT BYoLBE

el ectroni ¢ c=rcui c boar or down~ar 10 reel aceTen it of the

nozzl es 1 20 int~»he.no le .statieon.7 e perf ed,  fi var. L ous
Qa_f)uﬂ_{ ohe:n 271 & StAd PN 7, 114 8*$gp%léq%¥¥hﬁéL$%h?t%E%

mair_te::ance wor: ~cs can be easily per~6rned Wi t?hou nor e,
the support, plates _38 can be easily,replaced,dn_a batch arid thus the tine
required £6° hzgifi géspggig?al%o“ﬁ*s ‘bﬁ‘t‘h)él"gu%ﬁgr“t 4p‘-il n%‘87%I5t}’cO%rque"C2'ﬁ‘?)er¥"e§%d.

Furagernnre,.if erations .e,pong%plégd and. the_sensors and st pppers

t:~
ar e18rr anGET T t431° t B boararS’s Ptac Hp?h_fﬁ%eb8598066n§59?ndnﬂﬁ%et i on

in the second, board conyeying/ hol di_ng,_devi.ce 13 or_ce and hen t he board
2 is 20 mdved IR ﬁ?r&y?ta%o%eev%?g%o?b £Ré b dHrd C%TﬁvgﬁPﬁﬁttdiDreec'th% * and
posi tioned when only arrangene: ~t of _the first board conyeying/holdi:.g
dovi ce 3 AROM HE SHobth bBSPd Se6f Sitg/ HETSR nSaagFER" £30Fs Woifargiaf

point-sY:nnEtricallg and the board 2 js positio.”.ed in the second bhoard
gear 29, 9 and the gear 28, 28 1s released to allow th

rotation of the nu:t 27, 27, the front-side support rail

15 unit 21 is not moved along the ¥Y-axis direction but is kept

at the positicn. Therefore, the distance between one pair

of the support rail units 21, 22 1is adjusted according to

the width of the board 2, the front-side supprort rail unit

21 is rot moved along the Y-axis direction by the selective

20 lock mechanism 70, 70 of the support rail unit 21 but is

kept at the position. Thus, the front-side surport 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 numeral 48 denotes a

25 nut, which 1is provided rotatably via each bearing 49 at



25 conveyi ng/r~ol ding device 13, the first board 16 January 2003 '' 6
COnV211l:' g~nAdll"'?~ dCV.C2 3 a*~ the seCOnd 1 JCa=d COnv2vi_.”. C~-hd di ng
dev-Ce ;3 Ca:: f':a ~2 exdC~IV t~':2 Sa:',12 StruCtL=re ai d8/anyary 20035

n COL',mv*a with each "' .*"~Er . ~. :rt=:e=~":0=a, b~~ the "nrl~_ir~r
n:~a-a;~i_nn a_n_d the 5 an | ocking operatio:~ of the Sel eCi v2 |ock
: Aechani s~ ~ 70, a Y-direction nmoving opehatio.~., it which tra support

rail unit 21 on the |ocked side is roved integrally with the suppor t rai
unit 22 or. t:-:e noved side, and a di stance adjusting eoerat_oz accordi ng
to the boa=d width, in which 10 the s~.:pport rai 1 uni t 21 en the | ocked
side is figednhand drower témcspppoiprsaids wniduRoon pheendled e de Isft
noved, car. be selected. The dries shaft for the distar_ce adjustnent
accord-~r_getd tde bbar dasmrtdr dor saghoestd ngat he uhist aBee det weersudwort
support rail ur_its 21, 22 accordi:~g to 15 the boa-d width and the drive
shaft for gehweybhg ivhetwar te tantbeocommulghiisetd Therebar and he - | ber
of the drive shafts can be rsduced. Thus, the drive nmechanismfor t?:e
dlstanceeﬁhrg§§g§~mtramxxdlng1toskmaJMHHékwwﬁghaandﬁdu%drﬁvgl 7.
mec~.ar.is:n fo= conveyir_g the beard Can be sinpl i fied. 20 FurthernDre
the Iocking enepati o and:- £ PasunkeelyRa 19peyath 05: Afedhe 561 8LLue ; h k
mechani sm 70, 70 can be selectively perfdorned by dr=ve of the selectl

| ock rrechargvs:{mpv ol bBder 30 S Beresul tyndhe b%dg' eeh! ggr;: byl pg, Qp%rdat'

or , in whi A tﬁe“gﬁpport rail unit 21 on t | ocked 25 sidée i s noved

nteg=al |y @wp H8 SHBROL IR rrof Qi e e8a  ana a8 AR & WPotazanll 7

: Oved
at the bearing 48 by sleseve 50. A gear 51 is fixed at ore

end portion of each sleeve 50 in the axial direction. The
10 gear 51, 51 is connected to each lower end portion of the

e 22a at the left end of the rear-side suvport

—

Lh

£ po

m

uppo

and the suppcrt pole 22b in the vicinity of

[§N}
38}

rail unit
the rignt end thereof by a bracket 52, 52. Therefore, when
the ball screw shafts 35, 35 rotates, the rear-side suvport
15 rail unit 22 is guided by the linear guide members 23, 23
and the sliders 24, 24 and can be moved in parallel along

the Y-axis direction.
Furthermore, reference numeral 99 denotes a pelt
drive shaft, which extends along the Y-axis direction, 1is
20 provided to each support rail  unit 21, 22 in the
longitudinal direction thereof and drives a belt 500 for
placing and conveying a board 2 via a pullev or the liks

synchronously 1in the forward and reverse directions.
Reference numeral £2 denotes a belt drive motor, which

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



dCcOrd’ ng ~O ~1_ board LJ;d~i"., 1 i~ "'w110 t*2 SiiUQOt ~al~. unit 21

O.'1lthe ~0t2d SId i S fIXe~ dnd O '11! t!lle SuppOr t ralj
Onti” :."~, OVed Slde i S nOVed, Can be easily and 5 reliably1§bE§%? CPOOS
FurthernD:e, since one r,:otor 40 is driver. to drive rogation of t~~~c
ball screw shafts 35, 35 SV:.C~.rO 1 QUS~h 50 that t”e SLi.p~Ot rail ur:

~5 21, ¢c~,2 are eaSI1 ~ nov2d, t~2 tw0 badd SCre~~1 Si:aft5 35, 35 Can be
10 easily drive : s_~nchronous:.y and tre support ' ra=1 units 21, 22 can
be r,:ore reliably noved in parallel. Further~:ore, since the support plate
38 raving the support pi n s 87 and the support rai 1 uni is 21, 22 are

separat ed apd-mrdepasidentn yrgsi vEfswdhe e béﬂk&aﬁﬁphéﬂréctlol5 i§, made
lighter and sia.plified as conpared with the case where ti:e suppcrt fate

38 and thecsuppagt £3ilabal ~apFa tdegEal Ippumvesd: TS enkhep DV NG-i ve
cperatior. ca:~ be faster at a | ower cost. Wen. the board positioning

stopper 32;apd-theg20 board arrival detectir_g se.”. sor 33 are disposed at
the Front and rear end portions in the board conveying direction in each

board conveyi ng/h0|%lDQPdEMLQE,3 13, zze board 2. can(pﬂ p05|gloneq,at

both front and rear end portions in tre board conveying di’ rectTon

nveé
Therezore, ! Q eac wr g 2 2., a board 993|t oni.n
p05|t$on 2™ wh thg}:‘1 1% ghua?y 6033§%§ 392‘18°bcgng & %ét
Qe 3:.7907 Sl C~ aS t.he

A P A I~r~ed based o |l ;
7o ' Eogass %Fzﬂ@et(ﬂ ﬁgfﬁrfrﬁ?%--@%f R

CCﬁIpO e'1tS art ~ =ri i ~? t
wallc 1 déﬁl_mp%-iﬁ% O‘r 8t§'e| oﬁﬂfsha?rébﬂpcrﬁé @TEOL‘ﬁ‘éﬁt 3lendauni t

c_":d held and SO forth. Furtheanp=e, w'~e:! CO=ipOn2llt
I7.0unt7. .teRrateside,y p&3€in SEO%bE%B"COO’et\Wlmg g/ 58858Ffng 4R vI &~ a: 2d
CO TLipG ?e:lt i Qui~ing in the second board conve_J~.~!g/hol ding d; V|ce
are perfoﬂﬁb@ct’ﬁg the origin pesition P21 of thé front-side suppor
‘10 rail unit 21, a collisior avoiding sansor 406 for stopping
the rear-side support rail unit 22 to approack the front-
side support rail unit 21 so as to prevent a collision of
the front-side support rail wunit 21 and the rear-side
support rail unit 22 when a dog 407 projected from the
15 support pole 22b in the vicinity of the right end of the
rear-side support rail unit 22 1is 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-side support 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 cornected

to a control unit 1000 to input their resvective detectiion

results thereinto.

-

25 On the support rail unit 21, a bocard passage

f



si mul t aneously, :~oun~ing operations can be performed nmore 10 efficiently
and thus noon=ing tine can be shortened. Further.ore, when board cor VeYa
:ce fromthe loader to the first board conveying/ hol di ng devBcl@nuay2093
co::veyJdance fromthe first board conveyin g/holdin g device to the second
board conveyi ng/ hol di ng device, and board IS conveyance fromthe second
board cor.veyi ng/ ho.td~ng device to the wd oader are perforned
si:~u' _taneously, board conveying operations can be perforned nore
efficiently ar_d thus the nmounting tinme can be shortened. It is ncted that
the prese:.t ' _nve:aionisr.ot 20 lim ted to the above enbodi nent, but
ca: ~ be ape@%dcllnw @@egovasroq%vaw@cwf@rb%@a gpbe, sdue 10 Lhe, Zi 9zag
positio:~s of the boards 2, 2 in one conponent ountlng appa=at us, when

ot her conpgnent,;feed yn t-s r type ao queptfeed 25.unit; SoC,

i 8C, whlchecgntﬁoagg u?%r é%ﬂﬁ%l§§°§%%1%§n ugtgr e g %gnﬁa?f'zd % 5

C-l ~pS O tt e # 6 , uCCe Sl val; R O

nu. . Lb2r %l O%%“\Motvpglcé€ 59@6" ,§, pcﬂen{3 fZeéfO%r§ 93)
eXaL,,DI e, . CdSS~tLe fZQdcmetfiV;u QLS§C$ed ln 21~23-_1T1 dl; a. rP% ~H
WM. C L ARD SFIORFFE < fs TEREEHC 115 autofbti © traf Fspr‘ace““‘ent
devi ce 300 may, be pzovided to utonat cally |l ace to tra e ccnponer. t
feed Un' _tP (1%}’ c-48ngts \ﬁﬁs\ﬂ:’tsr?cg'la af 8r“|‘1atee“% &g E 'ﬁ‘/% %%)L chai A™1 ine
inr TFig. 3 cLrt' :e;nmore, this, not specj f~-.call~_! shown, but, W'!1l a
t:?e tray-%%%ef%ﬁﬁbéﬁb Pf -EBE urileager 594 §épeLlalfL1gfé?dpléceﬂ”%} an
operator, the automatic tray replacenent' devi ce 300 r*~ay be r:rovi ded
to autonat%eﬁq:yl% SERSE % hed t FAY- ORFE IdisbrapRreael anRrt a3 gl rofhe
case of the trg¥ gpe CO ~?p0=12?:t feed u:~it 18C. Furthernore,

aut o™, ~at it & opt-BAEFORL Feé"oF—LFh-‘t"t Peprdc@ ent thevPeescriypese RRolited for
15 other conponent Feed ants 8~, 8B, i8A 18B to automatically replace the
conponent ¥reethe@npesr SACOBR S VI ¢1U§E¥Lan§EQMeﬁPnycgdﬁceibttqwxﬁda.
nounting operation due to shortage of conponents in the conponent f'ed unit
or €Re ' itke durnibageconpbneatienvimt bagviidegr eentbd, Wzaictital 020 the
product =on capacity, teat is, real productivity, can b" inproved. That is,
conponent oarel comppewusRy f &b apowmuatnedigt. @ ,highcgbperder FGLD ferr~or e,
W :en the conponent feed units and other constituent el enents of the
conponent theuhtday eppar@eusdsicd Bsst Ari tppespeati yesautomdiete2ting

repl acenent devices or the |ike are nodul ated, they are

sensor S32 for detecting an upper end position of the

piston rod. The board stopper 32 1is positiored at the
15 raised position and kept in contact with the board 2 while
components are being mounted.
As shown in Fig. 9, the support plate rive
cylinder 39 has an 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
circult board 2 in high quality, the board 2 needs to be
supported from the lcwer direction. Accordingly, the board

25 conveyving/holding device has a support plate 38, which is



16 January 2003 80 GppropY~ ate' y replaced _n re~por:se ~o fur c”er
ircprove: ~~en_ of the Taou?ying appGanath” -.y~y ., tus aus t_:e cc~;
tpc: r.!,.t~ ~ ng apparatus can be advanced. “hat is, whsle Hadaag 3e@ht s
art asSU.;;d as a ~O.::1Cdt;Cl. the COl.i:pC~e:'_t r'~O.;:?ting 5
apparatus can be advaZced e _nly by reolacir_g a :nodule of each
cor_stituent eler~.er_t. Fu=t”ernore, as #8éscribed above, Wen
CO:StltLi.2:~t ele::e?~s 3r2 modu' ' ated, a iC-QO .~ ~~ Cha:lga Otin_2
board O t:12 CO T'pCn2n ~ Ca.”™. be r2SDAL' :ded On | ~ ~"JV apprOprlateiy
r2lJ~aCG ?'"' _g the nod:I 2 O tfl2 COnStl. tuB:Zt 10 eler,:en~ eve. . if
the model @i bogsd Bl anLEIMOACEitei Boclanged. sTRES cPriadued Viry RET
device |:Istallatior_area, that i s, area pro :ect i vi ty, car. a l so
be inproveg,s FUIder,50z84 (RE-COr ~POBCR by MOURL NG WD ks A 83200+ 0h 1/ - e
mour.tir~g apparatus is divided into two dreas, th a 15 first raounti ng

area 201 ap-d the second. goyr_ti.ng azea-203,. .al t 2. COLA ept . -
Convey_ng gﬁ?éﬁ?fcﬁf = “??EPVEP? %nggreagdog% g%%’nééﬁes%L %gégeﬁﬁy <
divided i"tg two areas, Ryt By be doyided irlto two areas.in adbitra %

& r
proportions’ Futtherfore; i f - hbunting Op&Fration 1h The*fifs 20 TToun~ f
r

area 201 and nounting. operation r the second nounting _area 202 can .
inter%era ﬁgﬁﬂﬁrﬁﬁékﬁé;toof'.tbz:ﬁ%ksi)‘%?EFACﬁFEFPﬁﬁ aress or ff~f§

board, operations nay,.cor_trol ed by .th.e cor :oftfnit 10%0 S tpat
b \ ferc)
— y

I

respec=i veSHRBRL S gPEpeF AFi oR8PRRAY 1 Ber for med T ndéSer ihta 25
r_on-interference areﬂa%ym~2rea' ei ther one npqntingh 16 Januar¥ 2003
oper a, . i orINECEPOSEH MBYVER g M8 | SYRRCEE ofEe ta=eRl tSugtiheror 8T tIREEC ;
'pG.eri~r. tou._ "t _1lg positio:r: is n&x ~ 1:' ted tO tT-"'.e O=igi n
t ~OS? tionSEPeoH@r§Pﬂﬁﬁ)%h%¥§EFLﬁ%?t“aéﬁ_%ﬁc%d?f?écflbeé PECAFHCt-_On
Ca~"era g, 1 Ga=":d the CO:pC=12:?t 5 -eed L:."'_?t 8~, 18r'1l, b'~t Can
be S2t t0 be at ar a®bi t3e@wWn \ADOSLT-t 26, 7e2cyf By sprgcos ehd Fhe-Or t
rail LI:?" _t s 21, 22, the posi tior_ at whic the board 2 is positi owed is
not 1G: U tddive enifsr i igoenkated thoothe-2¢onimunyg lbandas| 4@ : ed Dird vED
t:le central port=or_ by util izing t*e, board stopper 32 or the |;ke.
~u=t he=noref iga<h hdrabeveuribodi srepontirkd liggarHazeds posia t presediakd he 1
eft side e:~d portion in the first board co~!veyirg/ hol d=ng devi ce 3,
whi | e t he rooaxdi®gi prpgsieti.oncthat ithe thgset condeahwd! por tilvm conthel
second

unit 1000 include at Ileast the board passage cdetecting

sensor 31 (31-1, 31-2), board arrival detecting sensor 33
15 (33-1, 33-2), upper limit pecsition detecting sensor S39U of
the support plate drive cylinder 39, lower limit position
detecting sensor S33L of the support plate drive cylinder
39, front-side limit position detecting sensor 400, front-
side origin position destecting sensor 401, collision
20 avoiding sensor 406, reazr-side origin position detecting
sensor 404, rear-sicde limit position detecting senscor 405,
recognition camera 9, 19, XY robot 5, 15, working hezd 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, cylinder 30 £for



15 board corLveying/ hol di ng device 13. However, as ;eq~.:ired, the board 2
may be positioned at the right sida end portion. 1.n tile fi{sﬁ bGﬁéd

co: lveyi ng/holding device 3, whi |le the board 2 nay be posiq £0q%e

| est side end portio_”. i:|l the second board conveying/ho' _cting device |3.
In th~.s case, 2.0 at |east the board stoppers 32 are preferably positioned
o:1 both 1 eft and rig'.ht sides o~ each bdard conveyi ng/ hol di ng device as
shown with sol id " irLes and chai:-1 1i nes in digs. 2 and 8. Thus, the
positron at which the board 2 is 25 positioned on the support rail unit 21,
22 can be opti~ra' _ly 16 January 2003 82 det~=r.;ined based ont:-:e s~~e
0, t=~e beardd&tipesi Licaxs atechénbisth C(ae;:-_'a:l':tgé)é cobSiaressx". Gtoring

Jil:i.e~.~ . G. tile DQcr."" 2, '70j=tiOr_'":sS QL tile r2CQgni t10_ '

Ca. ™, |2r CS_l@bfdr”:tfatlo:V\lQe CQ'edr £dOnauhc@ gt dc:ﬁﬁfh‘*—wo_ 4145 $12 Rigel senT~—~
1 f~~ 3r5rj S7fCt~?; t"2 DOSit?20?'1 OFt. 12 CCTIDO'ent eed u' _'.~t wh i
C-_to rite3 Conr "*roc':"laa”]-t5achmi'?05t't f &1 2Quest g noavcrid §9’o whlin
aT_: 1 OnCX the CI%L' ' It feed Lin~tS ~3 ~l~ 1

Fart~' rer P2, éMQ =1 SQ 2w, S 235t 5.F G, JTEV S Jlau m]t 2i,
22 ' . 17&= g%lel art dl Dﬁéngln eaC éJ ~d Cfﬁ*ﬁefl“”?iﬁT O-di E §

device 3, § @4{[ %H hgljg%t er al,l(;)q stsgﬁ uct pre. ca: E be+_%%h| eqvoed CEt}y -

e: {anDl e, dlSpOSlng dne bar éCfGM/S 1%tt W tce @&n per
r~, e~.aers.o.n_bot'. | deS tller . F e the L ore, a?
Figs . 29 tBr33™e% *EJOar%ID%‘éhvgﬁ ﬁ'dlde\? Bt WAL, t1hi c‘fcl’ ?%“?P‘ﬁédto’\ ¢ e
vicinity of ti:e 15 conmpor er.t feed unit 8C, or tae irst b ard

conveyi r g?ﬂbtd?ﬁgﬁﬁﬁn ? 8¢ FAFGIR 8‘nE % Qﬁﬁéme NeFLELNE BERE, al 2d
Cal I nOt rove int"'.M e Y-axls d rectio?, na be di osed, w~lile a board
conveyi ng Yevilcd® 23-Kqhi &9 s SFPREd PE ?héq}?‘%ﬁ?ﬁ"ﬁ'g SR AHEE 0 RPGZ It
feed unit 1~C of tze second board 20 con~Teyi r g/~~o|d|r g device 13,
p2rfo=: ~s Je‘?ﬂf?/"%éﬁmnr e§aoLEe bRt MRPIoAr EOTHRY Tath: IS e i LERS)
Y-axis direc~.ion, ma,,r be disposed. Corseque:ltl y, ~Nhen mounti rg
cperdei ch SYPRPBES - rpldstipdareF corveyikeg/ N6l @RRFadePn cenBri §0PRaifodl ed
and mounting Coeration is not finis:led on t~re side of the 2S second board
conveyir. Fariorming devigedIperatiidns @y f5¢ sfortié January 2003 83
board ccr_v~e~J' _ng/'~0? di .ng devi ce 3 is cisoosed ad ~acer~t to the
board con v~yi ng deWpe€rgAiasss chwhhit Hertyonicbeargonent |mpehdiby t:: =
=i =st board convey' r _g/ho? ding dec i ce 3 is carried o~.~t to the ova= d
co: : ~e, ri rapukna tes 3afati e lehove camod@tnent Tanskétutedt e watbovaderell
while a r_ew board 2-0 ca n be carried in 'ror~ toe loader 1 to t"e Ilrst
board conwsyplaigiedhobdthg réddreec® tardreratdop, ewRlenatwoyntw=ngys in
opsratior_ir_ the second board corveying/holdir_g device 13 is fin_shed
and 15 o~arftigsy. ofér attioonl7cnahdl2a Sk deir¥d tahactirist FlAgboald. The
conveyir_g/ho 1 ding dev ice 3i s not f ir~ished, wzi 1 a the second
board conegydtg/droldi ngmgeviece Idurst thgpaped radjuac eind bpetheeldoamlier
cdnveyi ng device 13A as shown in Fig. 33, a board 2-2 held b_.r t'.e second
board contey rcogitrol db HgtdaveéoserdBd cantbeocarr? ed out to the un 1 oader
1, while a 15 new board 2-0 car: be carried in fromthe |loadar 1 via the
boar d conveyi ng deviziy 13A100 tike secogdnkeand. Icorsieyi rpbhhol dimgvideyi ce
13. T_t is r_oted that the loadar 1 and the unloader 11 are preferably
moved bet weehattie pesi tilonssshompr wrshl dekted bipeszaad gekidnl itkethe

20 origin and mounting operation thereof. The component feed
units 8A, 8B, 1837, 16B, recognition cameras 8,18 Zfor
picking up of an 1image oI 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 sucksd (ses Fig. 17), and board



20 raspec~ivel y, ir_ the Y-axi s direction . rurthernore, when the
respective support rail units 121-1, 1?2-1, 121-2, 122-2 of the first board
cenveyi ng/ hol di ng device 3 a:~d the second board cor_veyi ng/Hodanuagy 443 ce
13 have a length equal to or 25 longer than the width of the conpor:ent
nmou.”_ti ng won 1 a=ea 16 January 2003 34 20~~ aior:g the boar:
Co:..~r~,rin g d=rectio:: as s'.~.ow: inZd.” 33 boa=ds ca n be ca==red in
and oe~ _ =esoective of ~:ounti_”".c 0:72u='-on 1:? th2 oth2r bCard

CnV2yl ng~ ~A dl | : g deTJice as 1: 1t A Cas C =j"?~? Mn~_~~ra=inns In
ticrS. 29 '~032. 5 Fu=tharnore, the selective |ock mechani sm 70 does r _ot

reed to becpagkiiag: etk: 0d’c;_§ 3¢ sidendfigy ZneUeR@pdri arhilnivhi2k, Duf may

be di sposed at fhe ot sucport rail unit 22 as ~~ell, as s:;own in Fig.
34 and thus;botd of *“ e 48) are ~d:2dosef BoiRRAUs Rt r AL ly ~SWith
: y Je usad as suppor ~ail G .i~s 10 on tzé locked side. Ce.~ sequently,

be exa_;,P.e LS Len ordinn o ha d dh daes, ot
2CeSSarI%yD%gedtc'?oE§ge [Eiéej&lrIuLs £m %8 b§ f—:é)%l bt LI'"l’té t?gﬁ‘?ésfﬁg lis”l%;l)"port ail
unlt 2i-_ with respeci,qto the frontsside rl ln 0si Lion.and.rLavi.ng
rear-si de supporf gall ur it 13%?2 1”% a% |f§ %Duﬁflng area 201% but
ca™ bge per. or.” ed by, he. rear - si & .suppor ra|I unlt 221 with
r espect l.Y%th%r %a?gs tae c&r%gﬁﬁ%ﬁ |dhua ﬁ +* ﬁa PRe"- Pr8H€ sl d2
suppor t r_ai Elt 21 -i . T52 erﬁfore h bear d. c é
directicr.t9% Eﬁa géd B9 it 86t BT ﬁev@%eo?ﬁ 90 ARt AT L{h aBbvéOI‘
e~.bodi:;ent or the |like, as described abOv2, th a ﬁfer enC2 pGs| G On Cf
tr:2 Supporttqd 3iWa BARES/ 21 F1ksn TRURELFFy2aARI 404 | GRINRT Rahhal Tt ro:
t')n e front-silo reference which is based on_the front-side origin
posi ti on, {RF t FRRBOREBRF- iYL Teer ¥REE WitiSeh 740 bdSed T t hE) r édrd sti@ 25

'_‘

origin position. 16 January 2003 a~ 1t ~.s noted ~ hat tha sel ec='" _vs 1
oc~! :sec ¥ POUnGing area 707L buyoer yh3lf npof jthe- cupmponenty ~ ~
~sadis:c~_::_ te.~~0 ~.. L ~ a ack gear and

L' A0a gea@ouddsard btk labvyes %@9 avc?agch ﬁE | Ahgr SUOPCOTE thee | itidet Tar
a? so be e~:nl oT;ed. 5 Furthernore, Fig. 35 shoms a co~"pon e: ~t

mou_~. tir-24,a@dar atqpsrcammg@ @@@@t agGoshABFoE: SBediborrer sttopoarne2
prese:!t invention . T_n this co~rpc:~ent nour ting apparatus, ' c~ rhlle
the first baatd waanmlba&iuqum@ywmwm 3di ngndegipperd, platar 88diarsposed
adj acent tO ec'n:,i'l1 Oh2r, a1l Cr.g bQdrd cG 10 pl aced across the first
and secondbbomrdircotheeﬁmg#mahdunging area 201 as the support rail

units 21-1, 22-1, board passage detecting sensor 31-1,
15 board stopper 32-1, board arrival detecting sensor 33-1,

and support plate 38-1, respectively, while shown in the

second mounting area 202 as the support rail units 21-2

2-2, board passage detecting sensor 31-2, board stopper

N
[

32-2, board arrival detecting sensor 33-2, and suppor:
20 plate 38-2, respectivaly.

In the first mounting area 201, the support rail
unit 21-1 on the locked side 1is moved in a range to the
origin position P21-1 shown with a lower right solid line.
The support rail unit 22-1 on the moved side 1s moved in a

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



devicas 3, 13 ( shown wth a shaded por tior, inthe f igur a) is carried
in and the first and second board conveylng/holdlng devices 3, 13 are
synchrorousl,,r moved to either t'.~. e first nounting area A6iJapHaRR003
second nmounting 15 area 202 in parallel to nount conponents. In the exanpla
in Fig. 36, the first a:~d second board con veying/ hol di ng devices 3, 13
are synchronously noved in parallel intosshe first nounting area 201 and
Conmponents held fromthe conponent feed units 8, 83 by the head 4 are
nounted or _to 20 the | ong board 2G pl aced across the first and second beard
conveyi ng/ hol di ng devices 3, 13. After ncurlLtir~g, the first and second
board convqgmnglggidar1gndBV|qgsasdnlgearq;{eEQérsgggpg L COMV@Yh e POSI
tior.s on the central side, and then, the board is carried out to the

downst r eany s de,e 25.0¥0r k' 85 € HhESL 2a-vdo$ecc&%d 1RRYILL C&”&’M‘é‘%@eéé' ng
y : Oved

devi ces 3, 16 Janudary 2003 ~o I3 a=a S ~i: .ro: GU

pao I"Ge gL t% c}ze—tgg g I;%g; 3 %éSI%B tg%?g,f %e unl t"g'q’laa“ tEjl‘1
f.zr*s‘faia'"‘*‘* GOt bonrb° Eeﬂoﬁ%visy‘rﬁéa?ﬁéfgfgn3°"§fe€ 2554 %Ce‘%gac”’ssp%r

19205 reﬁu%%eﬁsi gfolvr:% tbredzfﬁeﬁé??égf’ﬁgﬁéda%‘”Ve%'s@ﬁ?—%af'%ﬁ&% BT Y

i r . 4 e bO'c.G~S Ca- led OD~Ot 2
0. W S-LaHERRCRaROWaR A S S (8 of b Snc2 WA, 12~ai 3~G d2r: CteS a
beard 10 s~opper for_ positioning when the |ong, board 2Gis carried |nto t he

first and second beér@'COHVey? Pholdi iGadéyi Fesrs, G3e GIRR{ylentiiytl

r

usual ly as shown in Fi 2, the first and second board cenveylng/holdlng
deV| ces 3/11Bsard depa ardl prdrifer Logkerr Hepe 2@@nting (Tepert rail
..~po_ ™ ents i:~ the 15 first nounting a=ea 201 and the seccnd

moo A tTnenheea 226, hddelepn \iHen PABePorg dfoarte 2605 Retl bkowesd Bhe
first and second board conveling/holding devices 3, 13 is ca=ried fir. and
corgbnenttther eombghted vhéteonthet heocmponens olpetlatuog sapperpérfor red so
t hat conponents can be aapropriately 20 nounted onto boa=ds having totally
di fferer.tuSht&Z@Sohn One conponent nounting apparatus by driving tha ffirst
and second board ce:we; ~ing/holdir.g day ices 3, 13 . It is noted t:?a"~
arbi trary e:nbcdi nEags a2~-ehgpwshe state where, after the component
mounting apparatus is turned on, the support rail units 21-
1, 21-2 on the locked side are moved to their respective
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
P22-1, P22-2 at & low speed.
20 That is, in 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 synchronously. The
rack gears 29, 29 are engaged with the gears 28, 28 by the

selective lock mechanisms 70, 70 to regulate the rotation

1-1

D

25 of the nuts 27, 27. Therefore, the support rail unit



above various enbodi:~er.ts can be appropriately co:nb~ned to c5 exert

their respective effects. 16 January 2003 ~CCO?' ~j ~2'' ~. C C_.2 aSpeC~ C
~. Cc~"'- N"'"le pr2S~—r> ~:1V2l:tiCl:, the Se eCti vJe _CCk :16Jamuary 2003
a='"1l S:'|l. =2! e3je5 the e::g3geWen~ W t.~ the yi rs t r:ut o. the f' _r st
rai=-1 ;:e holding nme~", ber and relative rotation of t~_e _i=st nt:~
relative to the first Srai=-lire :*. oldigg nme~rber -s a' _|o~Nsd. Tne”, by
routing the -, screw shaf t, on- r the s=, .0one a__-lik_hold_..g nmenber is
:roved and the position o. the second rail-like holding Ienber reiat~Ve t0

the first r3;i-17. ke rLAd~:g T"~e'.ber i S charged, while the selective
loc: ¢ fi ~e§9a‘:a'esi:o~c:4 S §ngaged ww trhy 10 éhsezuzsttnwt;ﬂfsé heofLLst
olg b P&t "t he

rail-1like I::g menber tTo the=eby rotate the screw shaft so t

first rail;like,gel ding mepber . and-the secopd railizl Lke dquégggbe;ecan
be integrally nbved in'péréT1eFf Trerefore,” only by pérforning a I ocking
ope-atio:~ and a;~ _u.sl ogki oper at.i .5 of the,selective lock .
nechan:smsgpagﬁtchéﬁ&l%?b%g%at?ogE %% é@ﬁ%ﬁ%gstﬁa BSQQﬁ%N{e?ﬁ FHde
second rail:like holding rlenmher relative to the first rail-1ike hol ding
nmember and®a OV mf Opet atPont F01° i At 8fr a1y novfng e 57 stPPAF -4$%Ke hol
di::q%ne:~~er and, the second rail-l _ike hgldL ng mer~.ber in 20 parallel
ca: ~ be pet¥R n&fF séitdct i ¢&l y2rPel +RBPPERIZRG L¥asTPyedaf ber tiHe MZE i ke
menber is carried into the conveying positio®~ it car. be noved to a

desi red wHdE Hok?1$ o eEndvheFd aRet kPS8 desi ridd #Bek R He CPEFRHTE

V-

effi cierﬂl&y. . . . . . .
evice base 44 are formed as shown in Figs. 6 and 7 (lower

right origin position P21-1 shown with the solid line in
Fig. 10 fcr the first mounting aresa 201 and ugper left
10 origin position F21-2 shown with the solid line in Fig. 10
for the second mourting area 202) at a low speed. The

respective origin positions P21-1, P21-2 of the support

rail units 21-1, 21-2 on the locked side are positioned
closest to the recognition cameras 9,19 and the compoﬁent
15 feed units 832, 1B8A. That 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 snhown with a downward

arrow in Fig. 12. Thern, the movement of both the suprport

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 P21-1. In the second mounting area 202, the

21-2 on the locked side and the support

support rail unit 21-

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.



At the sane tine, after t'.;e desired work is finished, the | 2S

plate-li~. e menber can be carried out to the conve;ring 16 January 2003
30 ~es' t' on a:~d t::us th a plate-' ife ~:er:.be= ca:~ be 16alanuery 2803 hAi
d, and carr i ed o~.:~ e=fic_en ~iy a*d rapidly . Accord r:g to a::otzer
aspect of the pr es2r.t T:'J2L:~. 1", One co”:' _'JOnent nou™t'i~g wO-JC
area 0= O ~2 ~T.'~0~1:!'tl:?g 5 aFparat~:ss9s divided i::~0 two areas, a

first nountir_g area and a second r;ount' _n g a=ea so t-:at two boa=ds are
pl aced to nmount conponents thereon. Ten, the board is noved fo=ward w and
backward at each noun~ing area so t at cenpc~:e”:ts are ~ed, r2CQgl Z2u,

a::~ . TiOUed Ophoot: @ dipf odge: SdepGihely <buaLkng rea,d ase L0, t he

I4

conponent feéd uni't. . or "exanple, t~~e board in the first nounting area is
posi tioned,at,the, frontaide er.d edge of dhe mpugting, area, wi L a.the

board in she Second”mounting aréa i's positioned af the Tear-side end &>ge
of the nnup;?n% areab Theretgng,_L;=7§515L£ecggnggior .gnit %ad_ he
el ect roni c-2FF&ai t-Board EAN Tapproat i eacth® ot ha? *FoPRAVE PHe “SHortest
dista.”.ce 1 the=ebefween irrespective of the sire of the e eczro=ic,
circuit board when. t-mEBANy wper4tFon 7% perfof medt *Gonsequent Iy,” t'he
nmovi:~g di_sta=.ce of a nmenber for sucking 20 and hol di ng conpGnent, -~or
exanpt e, & ot kP™ e, 488 3chaitd], 2FRe AR aRCeSY hECWIEHSSosFR i 6RE L Tor
three operatiG~s, S 1C-".' _Ji_, '~2CQg~ItiGr, and nCuntlng O
COliJO|e@Ti%inse theafiil28dethdd, t3e Trob e tFHRPATE ae2 tanuBétsRériened
and the croduction efficier_cy can be inproved. 1:~ particular, 25 w zen
conponent £ lar® Tonvent LoaskFy Siggned¢ &F idoant ithe mngahdar §32803a89
~iN? ~ C::~t~ O t::e bOa.~ CO~_V2,i:._ ~y ~CSi tj.C, the d_Sta"CeS
bet wee” p losvdd oosd f eackerépécat kod gresvoidaged witdtoym toles adbd
:~cL:-:~" _nc oL co:rpc:~er.ts are Tong for aa' ".'~~r 1" ~" D s*;al
board and 45 < £ htzest borsd corveyinggdeviecakmsas .44, ~£4 .5 rMese” thén~Je
ti oz, :~owever, wet' ' “.er t'." e board is sa.all o; large, the board is
pesilti cn~dupao =t "rg & Intumpc 952t al | oAs-8oocrh#het HeakieSt &GS dred BRtked
pCSitiCnS ~Or thre2 ODeratl.0.'1S, 1 SLCtIOn, reCOy_"I1t? On, a_”. ~.
h.OL' . n t zRg tBe iCOEe=dt bubeftl girSoSbGtipnish@raft-Crep2t12 2. ~AHat #4,: 9

t~:~12 Cd:"1 b2 S,IbStan tlal ~iT 10 redL:Ced . inl~a~tiCU ar ,
wlen t ~}rr@Q TtheQuisdttfeadllmits 2 arle di5ppsed ahavsbcied ha adol e
end edge al ong the board conveyir_g directior. i n the coTconent :~ountiag

verk areagire~n@aeh FUHer af@@pe&f'?véeﬁﬁggiihi 88stbibniks pdiisposed icp tr~e
central side of t”e cor:ponent nmounting work area and a
engagement of the rack gears 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

[

and free rotaticn c¢f the nuts 27, 27 is allowed and the pin

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

mechanism cylinder 30 is inserted and engaged with the hole

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

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

Stubsequently, 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




15 posi tion at w~:i c t::e board i s poszti or_ed i n eacr. board
cor.Veying/' holdi r~g device i s posi ti or_ed on the cen tral side of the
co.~:por_e:~t r~~Our.tlng wor:. area so that the distances bk Jargiary 2003
positions for three operations, suction, recogr_i tion, and nounting of
conpcneras becones s:~orter. 20 'T hus, the mo~:r~t ~n gt i ~r~e can b2
further i:rproVed. ~'urthe=nore, since o:3¢ conponent nounting work area 1S
di Vided 1::t0 tr10, t:"1e "M OVi:ig d? Stance Or ti~. e wi=;<i:?C~ f:e~. d5
~s reduced and t:~ss t.e nounting tizre can be i”:proved. Furthernore,

when. two boards are positioned 25 diagonally, that is, in zigzag, in one
conpon2__ " JngJ;H 140001k wgaaggr1yt i20@3 5d1\Wor k ﬂzgso 1n(wc;e',_~-.gg'r59; _n
t 1:1C, gapar3t~S a:: CunLlngeff :C f per L:n'_t...;
ed Ca:? T Yiika Zg gl;yl Lﬁtq ad a;@l\[elto £na . deM i Ce,
R A VZA C’\‘8 &abo%)sd | 7L _ e~~.. urtherlLAOr dégfo
t:?_ Z| gZag poSi t gth 5] ga L 7Q; .~

fioL: tl“' % Ilaera us, %19&5 B g 0g Lfge%ag unljat ;me"c N
traytype (ofo] oner;t feed ur, .8 ;Lgln r pI _

se: ~i co: decgg " Y 'or['rr%_hra gﬁ\f ah 3&3 H\F)l Tout® edffﬁse".a
the s cceSS| V2|l y di spcse | unbe er, Qf 1 1 C edt

ol g T”tve¥1 20 %i“ }ilet , o*f‘or ‘“p E “S cﬁssétte'zf ced Unlttbse_or
thellrecanbeposltl i aglnanaealr whchnoboad2|spl
aced. In tFoVE ca%ecetr?e-ac‘b' "mo foraedsunitetontI TRy OR&sin

tray-type coT. ponent_  aed unit or tlle | i ke can be positio ™. ed closer to

t he board BOSHCESIUE T ponent 2zé8did %li%”e%CP*FCF&Y@ySt?ant_%e‘-ilﬁpla§@e@

Furt hernore, when nma~nteaance O tl:e nour.tir_g apparatus is _perFcrned,

rai 1-1i k&thal dPngsﬁﬁ?ders 5t tie 1R kePRITe Brblrartts| 2Relhokdr2r g
me~", | bers on t'.”~.e m~ved side are noved to posi=ions that are dl 5tant
fro.n. | th@:cdmﬁ)nérmvezi) Pogiet | BgepodirFbngnairer r doddar F =am atére the
support prate for suppor ting each, o then from downward. Conseq' aenti;J,
in thds caseppahen nedrli ousife' _%ﬂt-elnanéé-ﬁordcs tbe tlmekedusitengrappaeat us
such as, for exa:~ole, replacenent of t |a support pins or the support

pl ates forssmppazticy ahiretectionniat 2% ciloeui spkedr db2 otheeol@cespeadt of
the rozzyes for sucking 16 January 2003 9 azc' ho' _di::y cc.”™.'.pone:._s
i n~::e:.ozdesmett cof cahebeeaporitYpad'loumided #it-Ho~:2l €X e bhthe locked

e. Fu=t her: ~0=2, she supportplatescar. be easily replaced i na batch
Girt::uS Qd&® ref ~ichdired cCQgiG' Pais igd opOSsi6kQ”S Cthén, e Aft@pOtie p: NS
Call be ShOrt2ned. 5 =urt:~.e=mp= e, i f operations are co:~tiol |ed a_".d
Se_' 150; 5 ambsStOpper S ayﬁ«.ip;@l td1Gied 2Q-0:rbat enky 1bekpasysidensf the
first board cer:veyi”~g/ holding device and t the seccn d board

ce: 18eYi Ngidwl - dn & devi eec arerebargesvandrihenbearsd disnl a@eed 1i,n stshe board
co:.vayir_g directicn i™ the 10 second board co: weyi ng/ hol di ng devi ce once
and t~:enp theyboas ok S4u0¥ed imdwlrdj ragidart rexyerseniost he bBeardncenveyi ng
direction. ‘and positi oned when the board is positioned ir_ the seccnd board
convey' _ng/fialidi ngndevicCersth2sé| uStreboans canveyiara/ holdipao; devi-ee and

t he second 15 board conveyi ng/ hol di ng devi ce have exactly the sane

structure @534 PELONEd N5 GOM r 60U {1 €3N OLBPErse direction. Then,

(\S]
(3]

-

the suppert rail units ;, 22-2 on tne moved side are
20 noved at a low speed in a direction reverse to the previous
novement and moved to their respective origin positions
(the upper right origin position ?22-1 shown with the solid

line in Fig. 10 for the first mounting area 201 and the

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

(A}

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



Furthernore, by including the selective |ock nmechanismto perrorm zhe
| ocki ng operation and the unl ocking operation, the Y-direction noving
operation in 20 whic:: a rail-like ho' _ding nenber o:~ the |tJare@ns?eRS i s
~:oved integrally with rail-1ike holding ne:~. ber on tha noved Slde, ai:d

th2 d~Sta_nce ('ri~dCL':) adjuSti~g Op?ratl.On accordir_g to Lhe board
width iz which the rail-?i"'~ce he' _dirg nEnber on the | ocked side is fixed
and only the ra=1-l1ike 25 ho_ding nenber on the noved side is fi~ovad, can
be sel ect ed. 16 January 2003 9 '' ~:ze d=ive s:~afz .o0. t:'? dista.”.ca
adj ust ae™t accord.”“to t.. bGQdr 4 'rJ=@G!: =0~ acs ::S~-_:;~t:'l acCi s
t'ai.Ce b2 tw2en i.: Xsefsbnang, seeond g lx1 ike bs0i dinerg ce efsheLS
acccrdi::g o the boar d Trri dt” and t::? dr i-r2 s~-a f r_ for conve, ~

ing t;.e baapd ea1lgioh bositioal dBtBcPingClaRsoORl dnauseth s ldh e @)t ha:
i:ere~oye, t. aruriber oo ~>:e~1,~; rratTY-y.1lv.. W2 5hartS

Ca.. be redhG dliosoSe the dryxessresha 157551 Oy tze dinfancesadiustpnt
) ve a. . 1s_ o, or

according to t:” e board widt?: and tf?e dr i ~eC: ~a. _
convey; ng.t:.72.ehoard Can,De S =T dl 4LfleG ~ ., 10" r.~hernore, when One
T E ve 1 ﬁsg"“%%'tvﬁ%ﬁl f’% ree%% sphaf‘?g‘Syr?CH‘rgO'n’busl y

motor is ditL"€n 10 dr?ve rotatio. . Scr
he two ball screw

a0 19ve LgslLighootd Secons, i |2 ke hol diig, geaers, e L ball,
21| ke cepbdh Goeteter s oan be o Tellafly foved,cnparallel, oor
| ndependant 1y 4T2_0F FOF, SRS AR - GIE BOWRSRE 4 5t 11 ¢S WagerFi BhEer and
sinplified as 20 cor~oared with: t?:e case w,:ere the support p _ate ad the
f i rst mﬁﬁ%@%cﬁ§ﬁ¥n72§?§’?WQtﬁélm Yt neldaeds gf popradegral theifcved.
Thus, tY:e roving operation can be faster at a | ower Cost.
return to the origin 1s completed. As a result, the
10 stpport rail units 21-1, 21-2 on the locked side and the
support rail urits 22-1, 22-2 on the moved side return to
their respective origin positions P21-1, P21-2, P22-1, P22~
2 in Fig. 13.
Subsegquently, while the support rail units 21-1,
15 2i~-2 on the locked side are fixed to their respective
origin positions P21-1, P21-2 in Fig. 14 similarly to Fig.
13, the support rail units 22-1, 22-2 on the moved side are
moved from their origin positiens P22-1, P22-2 *towards the
support rail units 21-1, 21-2 on the locked side according
20 to the width of boards 2-i, 2-2 onto which components are

to be mounted. Thus, adjustment of the distances between

taits 21-1, 22-1 and the support rail

cr
A
[\))
=
+—

the suppor

—

units 21-2, 22-2 is completed. Rt this time, since the
widths of the boards 2-1, 2-2, onto which components are to

25 be mounted subsequently, are stored in advance in the



Gvzen the board positioning stopper and the board 25 arrival detecting
sensor are disposed at tr.e front and rear 16 January 2d03 93 erd pOr

~1~.A.:15 .. .. Ae .. NiCa—~COi'i2i ?:y d=eclChr. _:i6da0usg
CoOiVyl. N C'/G- .~..1'~"CC~,.eV-C2, tf?2S ~""..0~" _'C QwWJe

',.7¢g 1tiol: _'~c¢c'N, _aity G~ CG th ~=O0”™ ~=ar_u rear 2ild |'70=tlo:?s
1:': t:12 DCard Cp*Vajin~ C~-r2C 1 Oi. '@er2rO, 1:1 each r"~0;:. :~lrg
area, a 5 board pGSItiO:1iT!g pOSj.tiO1 a~ w'1 Ch t'':2 board 1S
pCSItlG T.ed, " ~r ~r i F.. i ' Ca~i GQ arDiw arlll deL2 I:1~:"_2d
based on 1:':LVr:"3c.10?: SIICh as i -ar' va~ ~ri -~ii°r L 1, the

S_~ 0.. thdatheasé dbstrlfime. mMpverdnposdohtss ar théc@@gwr&on@a*
are r~. GU!te-~ ~d, c. =stri bution of positior~s at w-.icz cGrpo:.~eN~s are

sucked freumk ghe;mrrponenb fegd @fd t maRda— gide :Q angdiseidoeth.iFl the
t:~er~~.0; e, Wr _e” conmponent nour.tirg in the first board

ccnveyi : é}g?Lngggdev&,cg and wrpoggrgt@m%p ngzuI Mt he,sgcqlgd ;hoard,

conv2yirg/ ding devi ce areperfornedsi mul t aneou t hemeu: - ti ngoperatl ons

Can beperfoxﬁkg,q;5 rmre Sili gl Dothyaas . hgenaun, tifJ, -
bei Tp ov2d’” FTJr . Ore, wzenn%oard c%ﬂl—o\/“éyaénceff omtﬁegikroad"gr C?o

the f. rst bo onveyi,r .,g/ hol Lcgy oard. _conve e fromthe first

boardscon\}éyjr ?‘lgl 2( nélzdé‘wocqe ftdl‘ g&%ecgrdg §éar8 @%r’&é’y ¥ gt/q‘?olm‘d”r?fg

devi ce, {i ard 20 .conveyance from he second 33 onvey;ré g/ hol d_ng
sl bo&r groumt

device to T, molvd'é’cgers‘a?% B&r f‘@ﬁ%‘ed" st il Pan ‘Fhe

COIVej% operati o: scar be perfo d nore effic=e: ~t' a-~dthusthe
‘b‘gtf‘gFaElEé‘r 05 et FRpPe-P4d. Igeé?dl ﬁgvt’-(?garﬁ){:ﬁéqr‘asﬁéég- & it

preSe " t 25 |nvent| on, the two plate-like r~. enber conveying/ hol din
is calculated, and the rotaticn driven by the 'mofor 40 for

noving support rail units based on this calculation result
10 is controlled. The above operation can be performed in
advance and only the operation result information can be
stored in the database 1001 and the rotation driven by the
notor 40 for moving supoport rail units can also be
controlled by utilizing this information.
15 Subsequently, after the adjustment of the

-

distances between the support rail units 21-1, 22-1 and the
stpport rail units 21-2, 22-2 is finished accerding to the
widths of the boards 2-1, 2-2, onto which components are *to
be mounted, each rack gear 22 is engaged with each gear 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 mecved in ore direction, that is,
upward in Fig. 15 by rctation 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 G,] de'F=C, aSt7at iS ~. 2 1.r5= ~~at~-i :.ke "' 2:nber

i . CO _"Ve j~"l::9/ ho-di.:"=g dC V =Ce aTW: th a Se.:GCG.dp at? ~1
k2 ::~'":: 2a cowe~;i::gl/i:oldi::g device a=a di sposed Gdj acdé\apuary 29088h v
ther c::':da.r.l ~e-1=~ :", ~ ,%c. . t'J he cy',~r~crr erat'naa~w-~

5 prescribed work is carried in or eu~ at the plate-like enber con
veying positi or. in the wore: device. AS%e=t::e Dl ate-liks ne::."',:, er
is carried in, the devices hold the plate-like _ne:~. bers a:~d dove cc
their respecti v2 work rosi Lions so that they ca.”. _=:deperde.".tly

pe=for"~ tre 10 ' prescribed work. T~.erefore, the plate-like menmbers can

be carriedconyvayang/aet dahg devptat esli kg eazkbeea6Orneyi By disiddHns,
while the work Tor the plate-like ne:”:cers can be perLOuled at t”:e work

posi tions.ifhat oLey IRSPECHEVE ORIAL | 9BSccaRvRE 1RV Qf i@z @l sQPYOMRIng
posi ~i ons. 15 Thereore, work e(ficiency of each operation can be inproved

and the=a 1.5, N0 pOr Lh 9o We~Gli h$ iUSED A Yo Ofy Pl %Skéhkgifil?g’g%mﬁz

conveyi ng operation and cannot be used =or work operations ol e the

rostallatic. g, arga ofobbg WAk deul.Ge caf,oheeflect! velyol! l;ifgglngﬁo

Al t hougz t'he presént inver. tioTC has bsen FulTy ‘descri bed | i coh™e

with the preferred enpodiments r eof i L.r2yer2nCe t0 t. 12
zﬂ]]]%l'_jqﬁtgﬁﬁTQ%’3?“6T.V51n4§§§wﬁig¥t% fbgbZ‘RoﬁéjEQﬁﬁt\%ﬁi%ﬁsFEﬁanges
and :.". Ofi ~I.Catl Ons are _, *.__Such.changes and apgﬁrent to those skilled
in ~ .2 abfl s SUdYi caSl4bhE ay? to be>underst oodSas FHcPUded WERTN t he

16 January 2003 95 scope, of t~~ present iy ver.t~or. as de-~ined by the
ar ~ce~~deFE1VEE- 1< Qﬁé;?g.d?¥§cﬁe rt theFRi r ERS. SUPPETRamfry POBHRS00 T
cue. T~ CG<.... 5t~r d2v.c2 ~C= CJ; Va~lj.ng a:~ :iC.ding a
~.n.~Gv .@&l-1: on th& lockad sicde and 22-1 orn the moved side and the
support rail units 21-2 on the locked side and 22-2 on the
10 moved side are moved to a position (conveving position), at
which the left and right board conveying/holding devices 3,
13 are aligned in one line in the center of the ccmponent
mounting work area 200 in the mounting apparatus. Then,
the second board conveving/holding device 13 waits for the
15 board 2-1 to be carried in from the first board
conveying/holding device 3, while the first Dboard
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
conveving/holding device 13 are driven under the tontrol of
the control unit 1000 so that the carrying-in of the board
2-1 from the first board ccnveying/holding device 3 to the

second board conveving/holding device 13 1s completed.

25 Also, the loader 1 and the first board conveying/holding



1?l eLl"~Jdr, CG 1~r151ng: a first rai 1-'-? re holding .. a~:,er (2i 1 and a
5 second rai ?-1i ke holdi~g r.”. enbe= (22), each |nclud|ng a conveyl g
meitL' Cer ( 'rJOU) ~O= COnT,7eylng t:?e p' ate-like .i,e:" . '6xapuany) 2083
that tce plate-li~: e ne:”, ber Can. be Carried in a:~d Qut dnd n2_d; a bal
screw shaft (35) Inl:11C11 is disposed to ZO . extend in a direction
perpendicular to a longitudinal directi oG of the first rail-1i ke hold

ng me::ioer and the second rail-1 ike holdi.”~.g nme:r.ber and r~~ov2s tre
second raillike hold;r_g ne:”~.ber or roves the rirst rail-I i':e hol ding
menber a:.d seco::d rai 1 -1 ike hold=r_g Ter~,ber i n paral 1lel; 15 a
rotat=on diieva d&i3 £48) dmiivadh dehaes rokatdot-f! the bakl oo skagt~; a
first ru~127) whicr_is attached rotatably rel ativa to the first =ail -I
ke hol d' _r qomenaey @r&%@v@gi&eagag Wt 3r the $e=8S ﬂ‘garim-gcr S seecond
nut (~8) w.~ich is fixedly at~acred to the sscond rail-'ike hold_ng ne: aber
and screw threaded widih ddie-scieuw shahtyn8nd:8,58kestv e '%C‘&amf@%éeé be

(70) wcich can alternatively select”a” operati 6n of engagi ng w

first routgopf b gg ka§; r@hl-lgggﬁ ng-fglne+qpq:stglstop 2216 J@Pquy 2003

=otatior: of T ope_- . re' "éasi

at~a~g' : :,L { = ; et e] =abhgkike. d_:

MR T %‘#596* 4 V—J-?} TR Ih% 15 %efa#.d b e Oa md%
first _, ~i ike f' O.dl™h i teTnb2r ein aft er e S2~eCtiV,
mechai s. A&7 r@léﬁ§§§3 Qoh@”@ gdﬁ“ Fig Irﬁion St 9 0opcs ?? & tﬁb

| _~St rail-' ike ~ ol %ﬁ gq w/th f_f1|f SL nut _to,ro g rel
atl very tEF?hEe?PFréF*PdIFaPeIE? a “quf“, OBk X2 ? E%F %'

a i . - S200. 7 J 1 ne j T? ly V2.~
b’ y “v t32 LOI" Fhe S%C‘iﬁ“sé’roevv'sr‘aﬁl?" Jéhﬁﬁ@”ﬁog Foﬁ-ﬂﬁ%el%eﬁﬁn‘a—ng
rail-1ike holdlng ne ~be= relative to to f i =st rail -like hol di ng
nenber is %n@%ﬁrd'vjl'FFPemOaﬁﬂquWQ79 Sét BT i VB0 | trkeaqh 2erBRC R8T Zs
engaged W th the first nut of t~.e ~'i rst rail-lire holding nenber, the

firstOrai IRIERELRGI BNg: Sk @PrbetPants 19R sedond Sy athel | REPRSFE NER kb, ;

ioer are ~.r.tegrally noved in parallel by rotating the screw shaft.
units 21-1, 22-1 on the locked side are positioned at their

respective origin vositions P21-1, P22-1) as an example of
a work position positioned closest to the recognitiocn
camera 19. Eere, the working heads 4, 14 suck desired

15 componants from the compornent feed units 82 or 8B, 18A or

188 by the respective nozzles 10, 20. Then, the suction
attitudes of these ccmponents are image-picked up by the

recogniticen cameras 9, 19, and then calculated and

corrected, and then, the compcnents arse mounted onto the

20 electronic «c¢ircuit Dboards 2-0, 2-1. in the above

embodiment, since the recognition camera 9, 19 and the
electronic circuit board 2-0, 2-1 are positioned at
vositicns clcsest to each other irrespective of the size of

the electrcnic circuit board 2 when mounting is performed,

25 the moving discance of the working head 4, 14 can be



2. ~ d2~rice fcr conveying and holding a plate-like nmenmber according to
Claiml, wherein the rotation drive unit is or.e notor for 4riving forward
ar_d reverse rotation 20 of the screw shaft. 3. A dev' _ce f&ﬁ~@6H@@ﬂQH

ar:d holding a plate-like me:."..ber aCCOrdl _~.g t0 C~ a?:1 ~., Werei i
the SeCOnd ni.it (a8~ screwthreaded wit h the screws'.:aft is ::ot
attach4d =fixedly to th a second =ai' -'&il ke holdi ng r~.em-ber, but
attached 25 rotatably re' _ative to the second rail-11i ke i:oldir.g ne.;
~er, 76 January 2003 9~ Wille -t”e s?~.2~".t G |,OCr 0.._;.5i 1. (7~~;
C3 N S2' e dl teri:at' _vel ;i 3.~ OD=~_ ., . O: 2~ga' ~~i:g Wg ~~e
S2C0O. : C. .radidcéd she SeCendhé &mﬁtiﬁgfle:in‘.\e Qia*d*ﬂ:e ghoCeened’, e~ t0 stOl~
~C1at 01 O the second nit G-'" c¢:': O-r2rai.:.0:': O ' _'2~ eaSj_g
‘gage: TLQ |t W tho® theeSeeendr _WHar@i, t Ry SECeia th ahhakikeohol diher g

:e~ber to allow the second ~ut to rctate; Ghd the selecti ve |lock

oGt - ANESh 6 £35S LR §NG_IQ e R e‘@!”?:riéqesdﬂﬂogrn_nrahcu"iﬁé bhLst
rail-1= ke,. fadlding me_;:.02f tO al ~. ¢ fl~. Sv. .t tO rWC~.

rel a-l ~' Gy’ | 2 Gy #0st 88ckEESEikal brd l%%h@“@éﬁg’agﬁ.ke* S the.

rotates thé screw sha=t to rove onl'y; the Sseco:a IC d|r g ﬁenber
rel agi veby | t oaid; r, el g

| ock ~recb atnzlos&rrge%rfé ggség thé!ée%a%gﬁéﬁen ﬁgfsﬁgﬁsélcsod"l%eps %Mt"
second rapl-1li ke Idlgp ~. e ~~er Qn 9 all owth second nu% to rotate rel

ati vel; ka F2ES&ec MR r &55°1F ké (ﬁh“g 10 Mo%r Bt YHER r dtdtes

t he screM/shaft t Q@ nove th rst ra

fi l d
rel ativel § ngﬁﬁe Ebﬁﬁy?%¥ = ?kﬁuHBPHFnE n@“ggeﬁ Q?anp'gp df 6t ance

betvveentheflzr I-I|ke f(_)l‘dl ~. . ex~ ber andthe 20 second_ ra|I-I|ke
hol di ng néfBerts c FELYT e VATE SS SBRFVRSTRRREr ¥OUanF S dnfages
with the first nut of the f| ,ral 1-like rolding :~ erioeY ar_d the
SeCind nUFOBRLLRE aoparafua, for example, replacement of stpport

10 pins 87 or support plates 38-1, 38-2 for supporting an
electronic circuit board 2 from downward or replacement ot
nozzles 10, 20 in the nozzle station 7, 17, can be easily
performed without trouble.

The conveyance flow of boards under the control

15 cf the control unit 1000 is described in detail below with
reference to Figs. 18 to 21.

Figs. 18 to 21 show a flow of electronic circuit
boards 2 during production (component mounting). At a
stage where the production is started, the support rail

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

the moved side are synchronously driven

3

units 22-1, 22-2 o

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

conveving operation.

Fig. 18 shows positional relationship when

25 componant mounting production is finished. At this time,



second rail-1 ike hol di r:g T~enber and then, ro ~ates tze screw shaft so
gnat the first rail-li ke holdin g r~ert:”..er and the 25 second ra?l-1like
hol di ng Te~er are integrally moved in 16 January 2003 par a8 Enuary=2003
d2TliCe f& C_"."v2~il::g dnd !:C~d?:' _g a pl3~e-~ 1):~ nenber acccrdi:.g
to an_r on acf Cai~a' to 3, fur t~. er conpr|5|ng alir.ear g~ ~ide
m-ecrar.=s.:~ (23, 24,. 251 , w~icn is %2disposed to extend ir. parallel
t0 t.12 screw sraft in a direction perpendicular ~o an axial direction of
each of the rail-like holding nmenbzrs and gui des parallel nove:~ent i oa
the two rail-like holding nenbers. 5. ~ device for conveying and hol ding a
pl ate-li ketdd nEhetrracror diingtio: abhyaede Df0 Ctoarns broaluedvheeetn itde
selective | OCk :,LeChani Sm engages with the first r.ut of the first
rail-like holdi-ngrnnerben oz@a~0tiate the screw s~"aft and then t:ne first
rail-Like holding r!e:nber and the second rail-Ilike holding nenber are

integrally noved in pakakl elad Ss@.4 hah. the rShiddeckd £84 £ﬁlbqéalk92
holding . e:;ioer is p05|t|oned at a reference position and then"the

sel ecti ve 1, §cky ”EEEEEPSE%EGE%@%%%”%M~£%d\“‘4:1'h Lhesfwﬁt sAdh, OfT t

t he flrst rail-7i~a hol |ng cenber to allowthe first n r
a i - i 0 =€ t ec St <L@lene K ol 20
nenbé? and‘hte %ﬁ?%ota? ?héagc%emﬁgha 2t SO % gt Snféefﬁe gggghd %g?F Ilke
hol di ng ne is L t 0 secen Iike h0||
me:, ber r %h?%% F Q ?IFS é {;§% %g %gné%r%efﬂ%t e Tér%ren%g
p05|t|on i schanged o a ustgﬂ; g ? ?b $1. he, first_ra I §e25
holdlngneﬁﬁﬁF’ dt g82&&con Trge ot o g TEnber=s an ’Jan% Fyt2003
00 t'. eu: ; . ect v2 BCK nechanls ~ en ages with ~' .2

F U~ o. t-ow@lﬁ‘ll”r%t fagFlvf oTe W HOROLE: ?g % érvear‘i:d/lrl"tq%s ﬁ% at eS
tr2 SC~ew S"a:.L SO that tj"le fi rSt ra? 1-~ . ti.~2=
a::d the SECORRIRZ| | Thej £ty y P ~TFe: 1900t 5%& aH'él’is lOPOt e@n%h Iayr%ved
in gar all el w~il_ a the adjusted gar is.r~ o

. 0 positioned at their respecCtlve lower limit positicns. When

detection signals from the lower limit position detecting
sensors S39L, S3%L are input in the control unit 1000, the
board stopper drive cylinder 32D is driven and a stopper
32-1, which is provided on the support rail unit 21-1 on

15 the locked side of the first board conveying/holding device
3 and positioned at a raised position during a mounting
operation, lowsrs in the <Iirst board 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 is

20 provided on the support raill unit 21-2 on the locked side
of the second board conveying/holding device 13 and
positioned at a raised positicn during a mounting operation,
also lowers so that the board 2 becomes in a state where
the board 2 can be carried out.

25 When the detection signals from the lower limit



."V1. 3-..ed. o', z device ~or conveying and holding a plate-like ne::.ber
according to any one of Clains 1 to 3, fu. ther co~prising a _stopper_(32)
~ ~ hich is brought into contact 10 . w=t~: tce plate-like HémrHayYZ393s
t _on and hol d the platelike nme:rber at the prescribed positi on when tze
pl ate-like nmenber is conveyed between the first rail-Ilike holding nenber
and tr.e second rail-11r:2 hOldi ng menber €By the conveyi ng nenber. 15 7. A
com-por.ent :counting apparatus equi pped with a device for conve_Wg an d
hol ding a plate-like nenber, 1 wc~erein the plate-like ne.”, iber is a board
onto whi ch conponents are to be nounted, two of the devices fog CO: I Veyi Tg
and hol di ngp@s pt Ave- |dkesoehbher socorxs NG X4, ,ang 320 ogecof idbat. sinl tae3
are used as board conveyi ng/ hol di ng dei ces .or conveying and hol ding the
board in the;cORPONEAL LI tQWT,I .thd) BpPet asuscher MBURE Y, Ihed£onPPD SNES
onto the board, a co~:poner_t nounting work area (?00) in the conponent
nmounting appPaf-pdalS.inl NtMBI CZ £st € peAFRONERE o 2f Bg2BoMBuALedia i scdi i ded
into a first nmounting a=ea (201 ) and a 16 January 2003 second npans-::g
area (2C2) & i _bsobeard €or  yerWignhdirzection, oherel to ,deavs on
co~:Vv'y, :ng@easer— o} %ciir_%goggpl afrg-fi %ew?rtf’?m r~-lgérq 1S L: Sed aSrdchVfC?éSEé.{
boar d conve, 1i.nal; ' devi ge ip_ Li'| ~ L8t ~wourk ti na ar l..ire 5
ot her 5gevi gcecrrlf‘{)l% ‘%&é?%@/’%o?af/:‘ré g' p?%tgeﬁui%{?g r?g)ngeo:f irﬁfsao"u'srg% %“‘ssgglo“s%cond
board conveyij.ng d.hol din evice_in the._s ' ~=0ssN re a
eac:, boar %ac‘gnvggirﬁgl hg%d?‘%\':gl %éer\c'/i gé‘%"l ggz_%%ggelﬁ"de.i’\. %bg§t%rl %%’: ; rEli:_’ 1
e~ C'1 "N antlng area. 8.+ COmMENt nounting appazatus gquipeed with a
10 device FS#%%%N%%T%%"%ﬂa“ﬁch~,rggﬁ aﬁa391§kgar.eﬁﬁﬂ“%mégréfng‘td
Caim?7, wherein a first conponent _nountin %ogi tion o the first b(%e}rd
convey- ng/ K&dit gR@&vi¢e i The & i FS€ 5Lou“PIPRG Eitea ™At 13 % e PO L0
conponent noun sing.position of the secon d board copve ir.g/holdigg devi
ce ir_ 15 CREEEESOMFSBPREDE Uy HIE R Shbsed 1R tRGz5675024sPPEtHEn
di agonal | y opposed to eac~: other, 9. A conponent nounting apparatus
equi pPed WPEh LRSISATROTHIT CBPVRYTHY WAAKhGFGEnG W A it TRPYReLRE2FBein
according to Caim38, Werein a first conponent feed unit 20 é;A, 8B) fen
f eedi ng t hElgenpdne. NRsthg peeGRlifht 2e2 bRt §ONVEY IBeH @ latingh @adt erige 3
portion in the first nounting area on all QppCSite side o. the second
nmout =ng ak8a,Weind athier stoeehpditenfcredgning osLrRairt (311 s wdiidsoséd in
the vicinity of the first canporent feed uni t, and

driven and the Dball screw shafts 35, 35 rotate

synchronously. The support rail units 21-2, 22-2 start
15 moving frcem a second component mounting position towards
the becard conveying position in the central portion of the
component mounting work area 200 as shown downward in Fig.
18. At this time, in the second board conveying/holding
device 13, when the motor 40 for moving support reil units
20 is driven, the belt drive motor 42 is also drivan at the
same time and convevance 1is 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 passage detecting sensor 31-2

detects the board 2-2, whether the notor 40 for moving

o
wn



25 a second conponent feed u::it (18A, 18~) for 16 January 2003 ' _07?
feeding t:la conp orients ~e be m-ou::ted onto the '“oard at an end eq?

por tIOnir. i.h 2 Se:.Ond i Qu n =17g area O': do OOpOSl t16danugey 3903 h a
first nou.” '~| ng a=ea, and a second conponan~ =eC0'"'":i ' Onyni t 11 G
i ¢cr~ ~,ngar,~i n ~?=a ~r~rr; ni Ltd pT _ra -r - - ---- SeCOnd
COmpOnent feed unit. 10 . 3 CC]PpCXaen t ABT~nting apparatus equi pped wth
a device for conveying and holding a plate-Ilike nmenber according to Claim
9, wherein the first conponent feed unit, the first CO:; pOT_’ "1t
_ecogn=Lion unit, the seco.”.d com-por.ent 10 feed unit, and the second

component yeeo8sxtti9: 1. umkg ake qdi: spesed sqggﬁa@tla¢$yn this motor 40
point-sy::u-netricall y Wi th respect to a center of the whole co’;ponent

MOUNt i NG WOrk aregoGoskinifg LhEe fid SheTRUNLLNgs akea Ar_dot he S§985‘ded
nmounting area. 15 11. ~ conponent nountir_g acparatus equi pped w

devi C2 for vpoé}lve%gg and holgy ng a, QLaEe—LJAIge r[?.trhﬁr GCQE i ML Lo (ga{gt 9,

wherein the Tirst conponent nDuntlng position o i'rst board

Corl si der aEa 15 q.&vlcga St éét ”DHIH%I rs?r S Fporit %tg'é/élangglcifi\and

corl sideratior= to a 20 di stance between t he corrpon
t~re first co onent reco nition unit, mrllgs the _sec nd cqnpor ent,, .

mount i’ng pm?% St e se% 4 hodr tY cBhv |r8fH8Pd|ngQﬁanHﬁ#q?11+mr'

second nmoun LI N9 aceq,| is deter”~yned in conS|ge%g;|op 0 a distance_bet ween
the 25 secorrd cofporeitt FE@S“Umk?O%ﬂ%I P8 V& ROMpoR@nteVits Jhdudry
2003 ' _~-3 L ~eCQOy. =W on 1:::1t, _
norten che conveylng time Erom the second board
conveyving/holding dsvice i3 to tre unloadsr sice.
Consequently, the DbDoard 2-2 1s nrnot protruded <rom the
10 -support raill units 21-2, 22-2 during the movement of the
stpport rail units 21-2, 22-2. Also, after the motcr 40
for moving support rail units is driven and then a
prescribed time passes, that is, before the support rail
units 21-2, 22-2 are positioned at the board conveying
15 pcsition, drive of the belt drive motor 42 is suspended
once and the motor gets ready Zfor the subsecuent Lkoard
conveying opearation at the board conveying position.
Fig. 19 shows a state where the support rail
units 21-1i, 22-1 of the £first becard conveying/holding
20 device 3 and the support rail units 21-2, 22-2 cf 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



| 2. ~ c~onpower _t :,counting apparatus eq~~ipped wit'.”. a devi ce for
corvc~fi:~g and hol ding a plate-,ike nenber ar_rnrdinc7 tn CJL~i m ~;
Wlereln t~a_ f7.rSt CO~-nOrien’ fePC~ !lri7.t 5 and the SeCO/ @ danuary 2003
CC ™. p0? le:lt Teed unlt are COmpOnent fend u:litS 'or housing taping
conmponer _ts to be nounted onto the board, -which are the conponents roused
and held in a tape. i 13. ~. cor~~oor.ent°rfounting dsvice equipped with
adevi ce TorCQO ': Veyl~rgand hol ding aplate-|I ike nmenber10 according toC aim
7,wherein the firstconponent nour _ting position ef the first board
corveying/ hol ding device i~ the first mpunting area ar~d the second
conponer Lt DRcure | AgRBESI-NISIR0 ‘i rhedgFe6/d boarkdecozvryPAg/ Halidi ngndévi ce
in the second nounti=~g area are di sposed in zigzag so as to be 15

di agonal | y 28ppose®td @achot hercond brayd ype wonpanem L doeg devicé8TE,in
wh; ch the conmponents to be nmounted onto the board are housed on a tray, is
di sposed atnd poisét uodocetdser thamzd . 2leghedstircoopeneninavpuntdeng,pcsiéi on
in the ffirst nounting area, and a:~othen tray-type conponent feed 20 unit
(130) in whie2trorlie conpone: Hhsat@ befiows” fired enigh:tt idee Jeord are housed
on a tray, is disposed at the second cenponent :,”~.oun ti ng pos i ticn in
tre sgcond nmounting @&LBsqightryronpoast geuatiag appatat tiss eBlifed W th
a device for conve~~irg and holding a plate-1_ke nenber 25 according to
Caim?7, wagieiGniwienl-2,zeboars:ichs0syeyeE boibdJ@avdiay 12003000 ng
‘ceL:~een ¢’ _".e =~ rst ra;_ ' ~ ~2 ~0?d _"~_g "e:aber ar:d to seco::d
=ai ' ' _i keghg) o8I 031 e bR Frof CERe TS¥iondd chmoiale gk 1ea~d
con Ve;Jlr_g/i:0" _d=:.g device further conpri ses a stopper 13~ 1 which is
rooch. U 1EedPesant 86! cue LBe KaARL G 4o PORRL] OBRaRr 54, DALt e

boa=d i na vicinity of a ce:~ter of th.e ént " Tov™=ting work
area combiningnby o & d i est MUALINOaLEa and 17 §,826C¢ nount kg anea.
10 board conveying/holding device 13 is stopped. Then, the
belt drive motor 42 1is driven and the board 2-2 produced
(components-mounted) in the second board conveying/holding
device 13 is carried out from the second <toard
conveying/holding device 13 to the unloader 11. Completion
15 of the carryirng-out is determined when the board passage
detecting sensor 31-2 detects that the board 2-2 passes and
15 not present.
When the completion of the carrving-out of the
board is determined by the control unit 1000, the motor 40
20 for moving support rail units of the first board
conveying/holding device 3 is driven and cenveyance of 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 conveving/holding device 13 1s started.

25 Subsequently, as shown in Fig. 20, when the board



15. co”™~nor_er_t :~our.ting apparatus equi pped with a device for con veyi
ng/ holdirg a plate-like me~JJer according 10~ to Caim7, wherein, whe

the first board conveylng/holdlng devi ce and the secor_d boafdanuary 200
conveyi ng/ hol di .~. g device are posi tioned adjacen ~ to eac~: otrer in one
line, the board can be conveyed fro:” the first board conveyi ng/ hol di ng
devi ce toware~s the second board conve ~i A§/ hol di ng device. 15 16. R
conponent nount i ng appar at us equi pped with a device for conveyi ng and

hol di.”, g a plate-like nenber according to Clai:n 7, further co;nprising a
| oader (1 ) for carrying the board into each board conveying/holding devi ce
and an unl cadeirv4{ 1 1jeyerctcary ysagsd he 3Bedr ddoutctsomredota 1202 hdapdssage
cvnveyi ng/ hol di ng device, wherein the first board conveyi ng/ hol di ng device
and the segundtheardcaer: veylngiholdiangsdevinee baard_ndepeadent) yoperhgrm
carrying-ir_ of the boa=d fromthe ~.03de~ and ca=rying-out the board to

t he unIoadghﬂqp&spegglwg{yve25117tp:-ﬁﬁihpddigﬁecqanylngaan@ hg#dﬁ@gda

pl ate-1ike 16 January 2003 1 ~I J nenbe , N .eren, w..e._a " s,._~r

sna= ~) (3~)ndijspcers. bto%ved(t@togole* & idie —CE/?IQBevpeJZP_? i\sd?ﬁ' a)eaf 1042

. 0"g .tudinal” direction. of a frs~ray I-1_ di ng n2naer and a

seco: zd r31].1 § > rotat es, 4 Pz t A |

conve§| ngfholdlgérEEV|ce 6% 1§$ﬂrgu~:%p2 wfe% tr% ??rst ral GE%'

hoI di ng mepger +63% ) and the, c{alobshlt n EQLQE rT§T 99;5822 5)3,
ici~ can carry i:: and ou = (2)

rotat| or a.nu 7,..4 i h eWs 4 AT, T e ~'ed
~ b~ Ifi 89t® tgh ZEt 'alnd 51%% agchse1£ %g{e-agl- gfacqﬁé ftlrrestl‘nlpael"l -I |wkle
hcldlng me nbeE and _t he ,second ra Ilke holghng me: 2 is % ated SO
that the fPPSECFER ke HolPdiPd™ 8 PPAE dadond MR e
hol di ng r~~e ~er ar.e |Qte raII nov d |n parallel to_convey the plate i ke
menber, anttRsPPagdl At o Gt %ﬁTdh of T=REGAHAR OFOBi £F98F+ GRe-oIT
ra|I-I|ke hol di ng me: rber 0~ the first rail-Ilike holdlng menber and the
secol®d rap¥- IG K hoPdi ngfre Deber Grd Yite BRSEA s t hat 2t RET nuing sCPaES! ed
together with the ball screw shaft upaon rotation of the baII screw shaft,
moverment oFr2bVEhe G GHINT | FRRSABI didnd neRBRFLFs arEgIedt ean@nBaEhRIBt her
rail-like holding nenber of the first rail-like hold~.rg nmenber and the
second raidt|itke hetdrdg arenbaRd & WAPER rof ati oPrefcEheedutt imse r é§oF at ed,
is roved during rotaticn of the ball screw shaft SO thdt only the other
rail-1ike 2Emwlei ng- 1~89), o N sRd Py patdres T t30 ridspeca dolane

or:e
is achieved by time required for the board stopper 32-2 to

15 be raised to the upper limit position, rotation of the belt
drive motor 42 is driven in the reverse direction so that
the belt 500 attached to the support rail units 21-2, 22-2
of the second board conveying/holding device 13 is run in a
direction from left to right and the board 2-1 is conveyed

end edge of

w
[
[0}
]

20 in the reverse direction. Then, the right
the board 2-1 1is brought into contact with the Lkoard
stopper 32-2 and the becard arrival detecting sensor 33-2
detects arrival of the board 2-1. After the arrival is
detected and a prescribed time period 1is measured by the

timer T3, drive cof the belt drive mctor 42 is stopped. The

[
[§)]



16 January 2003 i05 rail-li |:e hold _ng nenber to act :at a gap bet-~ee:,

the fi=sr rG@l-live holding nenoer and ~h a second rai =-1ike hol di ng nmenber
. ~T~~t" ~e~?""~y?, ~ . ~GIliv~r ", n, r, t ", r nnr, m.odJanuaryR063 _
~f~~ .~~~ 5 carryir_g in a board froma |loader to a f ist

conyeyi ng/ hol di ng device by the | oader and the/ first conveyi ng/hol di ng
device; noving the first board co.”.veyingfr idi”g dev?ce hol ding the
carried-in beard ~o a side of ~~e conpon.e:”"_t feed 10 un? t; nounting
co:rponents in the ne conponent feed unit onto the board held by the fir s
~ boar conveyi ng/hol ding device; carrying the boar ' fromthe first board
conveyi ng/ halidhi ngrdeyi e tioxr sézersd Hioas ddeoneayiing/ dotding sbS dead cenby
the first conve~.yir_g/hold _ng device and the second board conveyi ng/ hol dir
/ devi ce; mavighr: tsadseeand ooas docortayi pgahal di-ng devi pe kAdigia: thero
carr.~ed-ir_ board to a side of the OQther conmponent feed unit; ?0 ounting
conponent s - e Qf:hel ©©aPes=eat stegdedninb -onk@ ris & dgaryt hel d by the
second board conveyi ng/ hol di ng device] and carryi.”.g the beard i=omt he
second board conveyi nig/hal ding dgvige Lenan yploader Ay (f:he second jhpard
16 January 2003 iG ~ ~ a~:. .~a=_. .~ t ~o-nen-t s-- a~c-ear” ~1
n-g -t o--E.xz.ery/ _&,fgygb i L he, componer. L [ o I 5 g9 ~rst
boaxd%convgfllnngfhgﬁdi“ng 'de“V|t§éen%nQd af'h“egg%ﬁp%#einggrgr%uﬁe_io%gﬂf%r ﬁb%%ﬁéi Zecond
board conve, ni.tg/ hal.din |, ce are sim. zreQ=,7s|yv.2 aerformed. 20
(~-nended)?f kn%eg égrfgfgﬁ%%h§WﬁbLé n%yIID %t§ g%%%r%%ﬁgstgscgégﬁff8f“d
wherein, while the board copveyance from thg,? oader to the first. board
conveyi ng/ hafdi ﬁ’é-o%%QTceﬁaTﬂe %b‘gi’% C"(}n?éyagge 2f rdm t 1e® £ 75 aPac-d
conveying/holding ngii ;to the 10 sep?ndbbq_rd conve igg/hoIang‘degdi
ce,, ~and tHR"KBEra%¢ceoR gyaﬁbe POt he® sE&did bBaP ¢ @onvEyFndiHol 8PAG
device to tr~e unl oader i, are p%rforned or. a hoard conveyance gggb“in one
line, and $PRVBXeNEonmpSierit:Feed tani ttHhd BRECOEheCERBbent Feed ufift are
~, opposed to each other in~, a direction perpendicular to an I5 _

er _tENdi nPF FetPRontBRt tHe BOAET IofFey) R Frthior ne2Rdr# pbent Shake

nmounted on a half area of the board on a side
is, conveyance cf 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 component mounting position are carried out at the
15 same time. Thus, the arrival of the board 2-1 on the
support rail units 21-2, 22-2 at the prescribed posit:ion
and the arrival of the suppcort rail units 21-2, 22-2 at the

second component mounting position are both finished and

the board conveying operation is finished. That 1is, when
20 the reverse drive of the belt drive motor 42 is storped and
the drive of the motor 40 for moving support rail units is

stopped, a termination of the becard conveying operatiocn is
determined and the suppert plate drive cylinder 39 1is
driven so that the support plate 38-2 is raised. Then, the

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



of the one co:nt~onent feed unit in the first board conveying/: ~ol diyfg
devi ce and the conponents are nounted on a 20 half area of~, ~he board on a
side of the other co:;ponent feed unit in t;~second board cdfvepuary/2068di ng
device. i 21 . /j, A nmethod for nountir_g cenpor:ents according to Claim
18, wherein the board conveyance fromthe | oader to the First board
sveyi ng/ hol di ng device, tre board con ey&twe fromtre first board
conveyi ng/ hcl di ng device to the second board cor_veyng/ hol di ng 25 16
January 2003 oaa: ,, _ _ - - -, per f orr~ed. " 2 (Py a nded) . A w=
~: device fo= a plate-like ,~e.enber, COT~priSl:'"lg: 5 a first pl ate-like
nmember conveyi ng/ hoi digh@ devhee de3)iddi g cangearey idkanbk0: thed board
plate-1iF.:e Menber (2) at a plate-like nenber conveying positio:: and hoYd
the carriedsiBa): Rkatkenlike 4/ ~. bens i 8y SeqoRdrphat &l ke MBer, ~amans
ce~~T~ey:.eR78?hoﬁgiE§ dSViégqao ?%é) ﬁ%i%ﬁ gaFEH%eggﬁfgéént o the FirF
PLaLe 11 Keo Henbes . conveyh nolbel dhog deyl og Alaghe: BLat oo 1ke, TEIDRL 1o
~Zke

st

conveyi ng positi1on, carry in tl:e plate- - ~e~t ber y the firs
plate_llkepQPPQ?&e&O£¥e¥h@g%52€%émgté%fgwqf? yla.the,tirst . general,
5 nozzle replacement 1is performed a plurality of times to

produce one electronic circuit becard 2, and nozzle

replacement 1is performed since the nozzles are always

returned to original nozzles at the beginning of production
of boards 2.
10 . 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 rzazised to the upper limit position. The
15 upper end position detecting sensor S32 detects that the
bocard stopper 32-2 reaches the upper 1limit position and
preparation for «carrying in the board is completed.
Meanwhile, after a lapse oI a prescribed time is measured
by a timer T1l, the rotation speed of the belt drive notor
20 42 is reduced so that an impact is reduced when the boar
2-0 is brought into contact with the board stopper 32-1.
Then, the left end edgs of the board 2-0 is brought Into
centact with the board stopper 32-1 and arrival of the

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

25 detecting sensor 33-1. After the arrival of the board is



pl ate-like me:~er corveyirg/=loldlng de~-i ce, hold the p? ate ,. 15 like
menber carried i~ by the =first plate-like nmenber i conveyi:.g/hold:%g
device, and carry ouc the held plate-1i~ e nenber at the pl d62anuqry2083
nme.: ber co::vey ng posi ti on; % a firs t.~novi ng device ( 35, 27, ™ O,
98, 70 ) for nmoving the first plate-1 ike ne:;ber conve_~ing/hol ding device
in a 20 direction c~o~ssi ng ~r~e pl ate-€Sike ne.-|ber con~=eyi.ng d
rectior. ;, between ~i~e plate-like nme:”be= conveying position and a First
i work position at which a prescribed ~:or: is perfornmed for the plat-lire
mer~.ber :eld by the _rs c plate-1 ike ne.”. wer c~nveying/hol d _ng dw
ce; ar:d 23.+aL6danuary-2003 00 5-10¢v4d5 A0 rdicr-eciFedexsS8SBR-Q thrl a
pla ~e-like t:e:-.wer cc.”.;reyi~. g directia~: be ~rre2~~t'.~ e plate-|
~a ner”, bet canveying pPosictisoF~ At ai sexGkdidised Wark tasi tiearatT which
a prescribéép§grﬁﬁ?sapéggié%Ed,§gr.?he pl ate-1 i1ke nmenber held by tﬁgh
second pl ate 1l i_=vy -~ per “meyi pglhal ding sdevi _whetgipn tde pl
ate-1 ike ﬁeﬁ%@r 5 EEEHQ%Q?n gﬁrwﬁélggﬁé"thé?fﬁgstagf%?%élikels%ié%~§%r
conveyi ~. ~/hol di ng devj,ce positioned. a} the plateslike « elne left
corvev.i~n§?ﬁ6?mm91ﬁx)%%sﬂﬁig%mﬁé ?%g"F%rshlpgé?egfiSﬁ:éq%gEA:bgr con
veyirig/hol ding device, the the.si_rst,wrk position by .t:~e =zrst ir g
devi ce, and*tRecp e§éﬂ@b€&\ﬂﬂ%(?%?1ﬂﬂ?§§n?% t§%g$:~g“6%aF§?rrﬁ§ e ¥Er
hel d by the first plate-l%%:%an!nbe~ jggye,i;;g/holding device, first d
ate-li ke nERfePOREHYEFPRN, Adind Uevite 13 Hved to the

plate-' _ike~fne:nber held by the yirst plate-lil.:e nmember atactin
conveyi ng/ hol d~~g de¥Mré@wrd l&arriddd 3 rdm t HPFTFstPHPatEeI | RECRES Cfer

cg™:veyi ng/rolding device posy ti_oned at the
0 Y gensor éﬁ—l con-iréé the passage of the board 2-0, the

motor 40 for moving support rail units is driven and the

22-1 start moving frcm the Dboard

3 =

10 supporT rail urnits 21-1,

1

conveying position towards thes first component mcunting

position, that is, towards the recognition camera 9. As in
the case of the support rail units 21-2, 22-2 of the second
board conveving/holding device 13, conveyance of the bkoard
15 2-0 and movement of the support rail units 21-1, 22-1 are
carried out at the same time. When both the operations zre
completed, the board conveying operation is finished. That
is, when drive of the belt drive motor 42 is stoppasd and
drive of the motor 40 for moving support rail units Zis
20 stopped, a termination of the board cenveving operaticn is
determined and the support plate drive cylinder 39 1is
driven so that the support plate 33-1 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




pl ate-1i ke menbel T conveyi ng/ hol ding position to the second plate-li~: e nem
e. conveyi ng/ hol di ng device posit_oned at a pos=tion a jacent to the =first
pl ate-1i ke nme: ", ber convey' :~glholdi:~g device by the firstiplanuwry 200G
menber corvev~h. g/ hol di ng device and the second plate-like menber ccrz;

~yi ng/ hol di ng device and held by the second plate-like :ber con veyi

ng/ hol ding devi ce, the second date-' ikeQwe: | ber 25 ~/1TT|~1~~ yea Y =
h,.l ,-1r"t ri~e~ ~~~~~-.v ,.,a . _Y 16 January 2003 110 .b. y ‘t"has
aaa~d-~asp=ttgdat~ ae, a~d--t ~- ~o-r esEr~2d - .~
pe=fornmed to ~~a plate-li~:e neriber held by t:". e seco:~d plat-liys

ne~- nber cg#meygagaggldrongrggub@@d amnd - th@L@hatglbhkacnen@ea hel »d bysthe
second pl a,~e-like 5 :,aer"ber cor~;rey ng/hol di:.g device is car ried

out ——onltDQecgeaendlplQM%Jﬁdq%fuaSf@# @Qrzvgy|@géhold@ng device at t'~k
pl ate-1i ke menber conveying/ holdi::g positio:~ by the seG-:~d plate-Ilike

e Comveyi g/ hol dung eyl 683 o S0l K ABLLCE D! nB,RLALE A (P 2

according to d ai n1iO 22, wherein a work area o e Wor dev

divided in f|r t r agjg Q rkcarea 202)
assum ng t%éeg%ga?q %”ﬁ%:' q%%%g%vey hg ar r ggogga Yt Re pr* a%gaipke
~r: enper conveylng p05| ).~ as_ a ?Pégegpegg%lgg a “Qg§g§ I aapLat% | ike

me: - <ber, t73% fPfstF (S"}*ng— 15° 20

case shown Fig. 16
Subsequently, when the production is completed,
] as explained with reference to Figs. 18 to 20, the support
rail units 21, 22 of each board conveying/holding device 3,
10 13 are moved from the first and second componznt mounting
positions to the board conveying position so that the
produced board is carried out. After a subseguent board is
carried in, the state is returned to the mounting state in
Fig. 21, and the mounting operation is continued. Thus,

15 components are successively mounted onto boards.

Lceceording to  the above embodiment, in one
component mounting apparatus, the component mounting work
area 200 of the board 2 is divided into two areas, the
first mounting area 201 and the second mounting area 202,

20 assuming the board conveyance path from the board carrying-
in side to the board carrying-out side as a center. In the
first mounting axrea 201, the board 2-1 is carried in from
the loader 1 to the first mcunting area 201. The board 2-1

-—

is positioned eand held for a mounting operation at a

25 portion closest to the component £feed unit BA and the



25 device novesthefirst plat |i~'e ne:~, berconveying/hol ding deviceto the
firstwork posi~on in the =firstwork area in whic7 the prescri bed work is
pe~,~ornmed for the plate-like me:”:oer held by the Ti rst pll@ankane003; e
, ber conveying/ho 1 di ng devi ce, wh ~ 1 a tha secor_d noving device ~:~0
es the second pl ate-like nenber co:.veying/holding devi ce to the ~ecor_d
work position i n the second wor;: area i’h w. ~ich the nrescraCbed work i S
TJ2rformed for the plate-lit:e nmel-nbex held by the ,s'econd plate-Iike
menber co-:veying/holding device. 2~ . j A wrk device for a pl ate-li~;e
menber acco=di ng to Caim2 ;for 23, whe=ein the plate-? i ~:e ne.~ber is
a board 0. r2cl@ridicih "citerbhC S $ren =Aamb?s of the first component
T~i.~. 1-. +a~~?- ~-wW4~i 4- E~~~~- ~E- - Z6~~- 7a ~tEl ~F _-~-~t.h-~ 16 January
2003 F i. recognition _unit. disposed at’'an” end_portion -of- the -fixsE
. . yr "or nounting the cc:”poter is on:.ot:.e bcaid and the firs ¢

and seco-~ | lofhati@y ik 20 NaToRer a CONVEYEY QAhBLAhﬁagb@%Wd dﬁiéﬂ$é{4é3t
and s~cor~d board "conveyi ng/ hol di™g deViCe; Gu 5 a co: ~ po ent aou ai ng
Wo=~: are 0) in e QnenL no i NG ;appar Sur i ¢ bde

o ~po ~eﬁ?éggye nna%?gdcbgg v= =ded #ﬁ%o g F%rs qLﬁbﬁhtl g area (201)

- ~d g secondoppULE<i ng..ar 0%292) aJconaadb%tgr-cowsv'a&dnd@[;e%%' U d e

flrst ~oard con v eylng7 h ng de vice ca

h f
???Is)?nrerghnltrlmy “a ea i%a tahe f1 rsté)%%w81 gt gwel(‘?‘(réc'it \ﬁnm?“r?le‘ Ito%éee%eggrabsgﬁdd
to.a s cond co:"_o~ne u. ~" =i

/ hel d b
SSQY?ygﬂga%P?%e SgCBﬁ %ﬂgd%ftgnﬁ Raffe %S céhdthnuntT%@tafégnbvlFﬁe

second novi ng devi ce, and t he congonents are_indep andentl nnunteg onto 15
a board hel¥F ¥R eadll bdar PROTAEYT nGFhobIf ng Wi E€OFRTeach roent FhgSar ea.
) 25 (P..-nended) . P: worx: deV|ce for a plate-like _nenber acco=ding to

O ai m 24, I R WY fpofdnt  FRHERFAHIN o SE} SFort TecHPWeL 1 he
conponents to be nour.~ed onto the board is dlsposed 20 at an end edge

pcr 4i%bn i wWatHe 7 =5BenSaABitngoATEe ¥ 2 598 opPbsife f1nished, the board

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

2
portion closest to the component feed unit 183 of the
second mounting area 202 and the recognition camsra 19 as
an example of the second component recognition unit to

15 mount components onto the board 2-1. Subsequently, in the
second nmounting area 202, components are sucked and held
from the component feed units 18A, 183 and mounted at least
on a half area (a shaded area 22 in Fig. 2) on the rear
side viewed £from the orerator on the side closer to the

20 component feed unit 18A of the board 2-1. Subseguently,

after the mounting work is finished in the second mounting
area 202, the koard 2-1 1is carried cut from the seceond

mounting area 202. As a raesult, the shortest distances

between the board 2 positioned at each mounting area 201

25 202, each component fesd unit 8A, 18A, and each recognition

~r



side of the second noun tirg area, a f i rst co~"ponent reCOCJ''~" _tion
unit (9) is disposed in avicir.i=y o. the -first ccnpor_ent feed unit and
or~ a side of the first wor k position, and the week devi ce faudanuary 2003

coM: prises a wor~:ing head (4) which ca:' nove i:~ the first 25 -~. ~,
ot~~~a-i ng a= ea-, -i1:01 ds t~:e cefipon_enr s frog sae ~
Xr-st--eonpor,er~t 16 January 2003 i;~'2 .. . ~ . .~ .. ... _.
1 b-e.first beard CO ~Veyi ng/ ho?dir.g device pos' _tioned at the first
cc: ~pc: ~e™~t nounti__".g pesi ti on after the conponents are recog:ii zed

by the first conmponent recognition unit, and 5 a second conpone:a feed unit
(18A, 1R5) ckorerdfaee~u' hg the cemmnetistia”bg medniced ad ocoteszbedr diith:

di sposed at an end edge porticn i:~ the secondntunting area on a:~ opposite
side of the fé¢dstenounhedg casa, wrexecond soapdnad hectadgnbti ahainbbatd9)
is disposed in a vicinity of the second conponent feed uni t 10 and on a
side of theoseeqReaORRitPOSI 1108, camdorba -Walk:rd8\H £ 6vd i t k2 COMPRIiiSES a
wor ki ng head (14) which can nove in the second nounting area, 'olds the
conponent St FLORL A iSRE Ot £oaRANeRt sfread dHid . a ARdFRLRLS 1the: £ orpONEAt S
onto the board held by the secor_d board conveying/ﬁold:ng devi'ce

posi tgoned; 15,8t .khe second conponent nounting position after the
conponents are recogni sed by Lhe secor_d conponent recognition unit. t 26
(A - ne: ~ded) . A worknTel g 'dle a-Brakastidk M dRIDe &ggg%%@g:zowéf a

first plate-like nenber co:weyl ng/ ho' ~ding 20 device ( whi'ch can carry
in and out old.a p -1 qEEQ%r )4 apd_a,.sec | ate-|ike nenber
conveyi r_g?%%?%?ﬁégéggi %g’%((gfjé)'i&%m C ca"r.ﬁ.gf:dar?§‘?nt§§dgggta%énf§%eolé(}*a&gl
ate-' ike menber (2):_ar osj tione l.acent to.each other,as a plate-li~;
e nmember JEHVAYTH %o??t ?c?ﬂ‘ z C% r{;f%ggglﬁggél %ﬁhéitl‘r}j(ecﬁ%%ﬁzi o %a%

--Vie- f i r st- v .i-g-t-a--1-i Kk-e-menber conve y i ng! Q%;'wdlt—

n. g- - de~F §%ePELIF t% F£re PlECRmugnyt 2683PR3TFS] <SR B »Tupted.
_~—~m-~~e=za ~ ~alirz~"~.gd Amc aq.,car_r. ,,.ci ~.g;and hold=::gshe
Ca; H0ea- | Logat b3S PORTibiist LPVeR. DA AEdpEarsN (e, SenbeRounting

ccr:vevhg/hAdir: g dsvicev=athe firstplagg-life~:e;rber _

convey_ .. BRI iR TRYE HeVPRRBPEREST AFSt T8% ZREQIFKEE T TERAeRCBBROEYPRY/ ho
ding dsvice, and carrying ir. an d holding a subsecuent pl ate-like

me: r ~be= wqh@p{qr g5 atsddg ket the mounting area close to the

component feed unit. For example, the board 2 in the first
rounting area 201 1is positioned at the front-sids end edge
15 of the mounting area while the board 2 in the second
mounting area 202 1s positioned at the rear-side end edge
of the mounting area. Therefore, the recogaition camera 9,
19 and the electronic circuit board 2-0, 2-1 approach each
other to have the shortest distance therebetween
20 irrespective of the size of the electronic circuit board 2
when mounting operations are performed. Consequently, the
moving distance of the working head 4, 14, that is, the
distances betw=zen positions for three cperations, suction,
recognition, and mounting operations of compornents are

25 minimized. Thus the mounting time can be shortened and the



menber conve_ring/ hcding device by the first plate-Iike nenber
conveyi ng/ hol di ng device; noving the first plate-like nenber 10

conveying/ : ~ol ding a=Ji ce f=omthe pl aye-like menber conaeld #nysns2e@dn
toa firs;. we~k position in a direction crossing a plate-like r.e.;,ber
cc..n vey|n 7 di =ection, and novi ng the second plate-1 i ke nenber
cc~:veyi rg/hoiding d=vice fromthe pl ate7Bi ke nember conveying position to
a second work position in a 15 direction crossing =he pl ate-like nmenber
conveyir_g directi on; performng a prescribed work for the plate-like
menber held by the first p' _ate-like r,~enber conveyi ng! hol di ng devi ce at
the f ~ rsdradurtioposifitiencyamdpérd drmpngrad pr eSo~pabédcuwbek, f ehethe
plate- ike nme_:.ber hel d by the second plate-like 20 nmenber conve;
ring/he' _dcormmprieviseaat it werohshablk positieen; omoyi ag ddwerd i 18Ttpk
ate-lire menber conveying/'. 0 1 di n g device ~-omt he first work posi ti
on to the pliddizliike bf ecréero@gﬁ&ewmxgepqsgts:o@lmap a @hkeCdifhances

crossing to/the plate-like ne:-.be= conveying dlrectlon W :~ile novi: g
the 2 5 ~~paeen , Z-pos8tions C*Lor-- ~tBras~™ oblered idriA 1suﬂt HL
~3a~~~1"2--Fr ol~l- -t-Fr2 16 January 2003 pos _ti on

d' _reetion crassiyvigd 0 bad Phodnigshigkeo Rerhey, ks Meyl g dijlegt i
mhlle t he f% ?Sl a'te- 1%i Oe né Progr cor tl-cgé;?;"/q}ygng‘h ! %E} ?g deV|ce
and the seg 1 pl; i re; £ 2 COlLY | di e ar

posi ti oned g%gacéf\c%aeﬁ% Eggh cﬁ“ﬁ%?gat 81 QPT?eQ%G qlrl‘ld:ber “Cor ve§/| ng

posi {1 on, GaEaY=nd.out 4he Bl gty ke %Tbss apal 4 by the: seeond plate. i

ke me: ~: beF con VEYI dr hg icée fro: € second prarte-
Convewrmﬂpggmﬂbé%&mV'ce b itioned at such a position for mounting

operation that the distances between positions for three

10 operations, suction, recognition, and - motnting of
components become short. Therefore, the mounting time can
be substantially reduced. In particular, in each mounting

area, the component feed units 8A, 8B, 18aA, 183 are
disposed almost at the whole the end edges along the board
15 conveying direction in the component mounting worx area as
shown in Figs. 2 and 3. Therefore, the recognition cameras
9, 19 are disposed on the central side of the component
mounting work area 200 while the position where the board 2
is to be positicned is located on the central side of the

20 component mounting work area 200 in the board

conveying/holding device 3, 13 so that the distances

between positions for three operatiors, suction,
recognition, and mounting of components become shorter.
Thus, the mounting time can be further improved. Since one

25 component mounting work area 200 is divided into two, the



10 the second plate-like me~~, 5er cor:veying/ holding device, while carrying
out the plate-like nmenber held by the first platelike nmenber

cor_veying/ holdi:~g device rromthe fi rst pl ate-like me. A 1P@puary 2003
conveyi ng/ hol di ng device to the second plate-like nenber
conveying/holdi.”.g device by t::e first plate-like ne*"zZber 15
conveyi ng/ hol di ng device and t::e second pi a~s-1i ke nenber
conveyi ng/ hol di ng device. 27. A work nmethod for a plate-Ilike nenber accord
ng to G aim26, wherein, when a work area of the word; device is divided
into two, a first work area (201) a:~d a second work area (202)
assu.-:~,1ng.20 1he plalesl ke JIRIes . convere21ug 4] sectkoneduddie and

pl ate-1ik: Bfe-nler conveyi ng position as a border a.~d the plate-lire

me~r ber cor, veying/ hol di ng devi G L - emptevhie Wopk,.pasitiqars; ihe
first pIatE?PF~:é%%e??ﬁé?*éghvggﬁgi%Sﬁho dinapags%?e isﬁébv%datg Fﬁe %irst
work position n the ri rst wor:. azea, .Ln Lah wed: -~ S cRET X g En €™
f~~ tire pth&t BOMNLING 2P Fe? QTegg‘E §Wg08‘me“ (_f::f_:%g?jfé °

ewer- 1 b~ 1
o 1Tt rrpount por crySsahel; fed pe reduced o duogel a na1eMor oy
p_ate-l i ke Ter; ~er convey'ﬁ;;g/hg 1 d;ng deM; ce isug~7ov d_to the
second wo=regséred 4T i IHT B Wor Ut Car eal i/ whPER 1% Trs d'bed

work i5 perfornmed fcr the plate-like rmbe~ held by the 5 second prate-Ilike
menber cenbeysngshiendiadd WMARREVES- . work nethod for a plate-like
me~r ~oer according to Caim26 or 27, w herein, when the pl ate-like nenber
is a board onto whi clfic@e-, inepesraser o A UBCEEEIORAE RAAFOTdevitee for
per form:~g the work for the plate-like nenber is a conponent ”~:-~our ti:~g
appGr at us 4Ratot spount izigrace GoNMPENFRTOORED t REUDBARE, WorKeafEAst Uahd
second

1n one component mounting apparatus, & mounting eificiency

10 per unit area can be improved as compared with a
conventional device in which only one board 2 is pcsitioned.
Furthermore, dus to the zigzag positions of the

boards 2, 2 in one component mounting apparatus, for

example, other component feed units such as the tray-type

n

15 compcnent feed uniz 8C, 18C, in which semiconductor chip
or the like can be housed without reducing the successively
disposed number of the already positioned ccmponent feed
vnit, for example, cassette feed units, or the like can be
positioned in zigzag in an area in which no board 2 is

20 placed. The component feed unit constituted by the tray-
type component feed unit or the liks can be located closer
to the board and thus componert feeding efficiency can be
improved.

furthermore, according to the above embodiment,

25 when maintenance of the mounting apparatus 1is performed,




plate-1i ke menber cenveying/ hol ding devices are first and second board
conveyi ng/hol ding devices, and a conponent nounting work area (200) in

t ha conponent nounting apparatus, in which co::por.en=s are r6uahealyi2603
divided ir_to a first nmounting area (201 ) and a second 15 nounting area
(202) along a board conveying d_rection; the first board corweyi ng/ hol di ng
device can be noved ' to a first conponent;gmunting positio.”. as the f_rst
work position in the first nmounting area, while the second board
conveyir: g/ hol ding device can be noved to a second conponent 20 nounting
position as the second work position in the secondnour:ting area by the
second rovi pg.devis - apd; eonp; r;msqareanﬁe endent |y t a
board hel d by egkh board gonvequ%g/ﬁol “di ng déf?ce |% each é%%u%??%g éfh

29 (P. rrendeg)le MQ;? tpog-f oL_,ahgl ahe] a 5, zrr%rxbgt%gcq%rgwg ;a;

"~
~~, 0 h a January 20 3 15/1 r8 B) inst
nd edce porl’o‘()e% "'Oanpgrsp&'lot‘és s%gé‘ q:“Jt A&S *sléfr%
mour._'_ng a=ea ir_ the ~irs~ noen i area durlng the rescrlbed mor K
and, of terS¥Fe¢o. “ONBBREMR s Wﬂqfth%ﬂN?Q§vﬁﬂo?ﬁ'r ﬁgﬁﬂtaY% *Yeco§hic=ed
by a f_i rst ce~-,ponent r ecogni Lion ur.'_t (9) dIS osed = n avicinity
0. the firsteedMdnertt Feed25OVRi t HHRI o0fURPSKde oP-2¢ e% f%g s t Wer2k
position , the co: ~ponents hel d by the wo= king ?:ead ar a nnuf ted onto
the first BOEFTETRNVEYir YRR~ HIGUEVi cR2hBSRRENEAed VR KS: : L9 rsthe
conponent 10 nounting pcsition, while |ndependently fro: the above

cenpor. ertMﬂﬂQﬁ#ﬁﬂ apparatus such as, for exanmple, revlacement of the

ar
dl
”"O.

ﬁh>z

’ support pins 87 or the support plates 38-1, 38-2 for
supporting the electronic circuit board 2 from downwzard or
10 replacement of the nozzles 10, 20 in the nozzle station 7,
17 are performed, the various maintenance works can be
easily performed without trouble. Furthermore, the support
plates 38 can be easily replaced in a batch and thus the
time regquired to changs positions of the support pins 87
15 can be shortened.

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 second board
conveying/holding device 13 once and then the board 2 is

20 moved 1in a direction reverse to the board conveying
direction and positioned when only arrangement of the first
board conveying/holding device 3 and the second board
conveying/holding device 13 is changed point-symmetrically
and the board 2 1s positioned in the second board

25 conveying/holding device 13, the first board



conponent recogr.i =ion, ar~a colMponent nounting, in the second nounting
area, the conpo.”.ents a~e held by a working head (14) froma second
ccnpor.ent =eed unit (' 83, 18B) installed at an 15 end edgel6panuagr20os ar.
oppasi to s'_de of the second r.”.ounting area i n the second rnourting
a=ea, and, after the conponents held by the working head are recogni sed by
second ce~~ponent recognition unit (19) digposed in a vi ci pity of the
second conmponent feed unit and or. a side of the second work positi on, the
conpor_ents 20 held by the worki::g head are :~our.ted onto the second
board conveyi ng/ hol dirg dsvice posit=oned a~ the second conponent

mour tlr.. 0si ti.an.. 30, Y I rk .m et.hod ' p'.ate-. i~_e_nenpber
accordi ng ?8%dsgrfﬁﬂ?f§g?£€§ere?ﬁv%ﬁ§oplgte-ﬁf%g né%ﬁ%r i%gﬁ%nid a?§6§s
both the 2 5 i=Xi-s~ra*~s 2 G~ ;a= ~= 16 January 2003 _115/2
cpnveying/ﬁ8PdFﬁg1ﬁ§N%§§#%ﬁe'%%5T<% W ONORT v Fbved 22 pir aF[Sel SE3e
either o::e _of the firs ,qun:gng,greg‘éégl'.%gfd_th second nounting area
(202) to nﬁtﬁﬁ’tlcttl’“réeg_ : rﬁe'?t%c's ;5*'3%"28 V\/)Wh.l _ﬁé‘tchm‘ﬁ_(‘f’l“f*é’rh'nogntigg
co:~pcr~er.ts accordi_”".g to C_. aim18, wherein, ile the boar

co. . veyance from t hé YafeTmIF 1 hEd i FSE boaFYLEGnVEYRARGLRBNdI AGddebiee,

t he board conveyance fromthe first board_ conveyi ng/ hol ding device to the
secon® boaudleskiag madod Bien godeice, SahdcthEehdack 'eoeheyasmcd Grca~
the 10 second boa=d conveying/rolding devi ce to the u:~loade: are

Y-direction mnoving 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 cperation according to the board width, in which
10 the suppbrt rail unit 21 cn the locked side is fixed and
only the support rail unit 22 on the moved side is mnoved,
can be selected. The drive shaft for the distance

adjustment according to the board width for adjusting the

distance betweesn the support rail units 21, 22 according to

15 the board width and the drive shaft for conveying the board
can be commonly used. Therefore, the number of the drive
shafts can be reduced. Thus, tre drive mechanism for the

distance adjustment according to the board width and the
drive mechanism for conveying the bcard can be simplified.
20 Furthermore, the locking <cperation and the
unlocking operation of the selective lock mechanism 70, 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



performed on a board conveyance path in one line, the one conponent feed
unit and the other conponent feed unit are opposed to each other in a
direction perpendicular to an extending directior_ of the' botf darcanvaiiice
pat h and each 15 conponent recognition unit (9, 19) is disposed in a
vicinity of each conponent feed unit on a side of the board co:wevance
path, the conpor_ent nmount ing o f the fiF7s t boar d conveyi ng/ hol di ng
device is perfornmed by hol ding the conmponents fromthe or:e conponer_t feed
unit, recogni zing ~hert by the 20 conponent recognition unit disposed in

t he vicinity of the one conporen~iyeed unit on the side of ~he board
conveyance {at h,n &Rl t hsi cBPUNEHAY them ofisasdadf akeasenn gghe siede aff he
one conp ner.t feed unit of the board held by t a fi rst board

Car i veyi nglac @l Hindgcdevige ibdie Liksh board.caueyrhe. Gt gaik 11

~ ~~2T--~ ~<v~e-T~t~y n.~f-~tae-r~~-9-"- 6 January
2003 1,5/3 ;i v 21 3n: tﬁe—J9C£eu_S~&L ﬁlﬁl ;fogpgn%qﬁs'ﬂﬁgnguoﬁothher
c~0: ~ponen e unit recogn~~~: ~g.11:¢e e Conpo: - eTt nf~i"cr _
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unit C SpC2u..r~; ~t. vigcinity of t t her npo nest ,Feed |
the . s~de Gﬁlﬁhe bdar%gc8ﬁveyance §apa ﬁdgang ‘ﬁgn% ~out™ ti% %f? *%
aIf area of th a bo rd on,the side of the otherc~o:npor_er.t feed ~ r | t
of th& boaf&* H@Idﬂnﬁ%iﬁfs%%ond and conveyi ng/ hol di ng device in the second
board 10 . A U. A3fY. AL A fY A9. A%ALQ[Q A A% An. An. AL AS. ALA@AFE. A yY. A
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L2, AN As(9e. A3a& A (9R A97?. AL?. A ;9,. Aa9. AN . Aa&4. A
L. A3NGR. ANEETANROAUS IA( eSA; EHRE 2tAge SUpoOrt rail units 21, 22 are
N.A@.AAL. A_. ALyL. AL. ASL. AY. Al 9. Afu9. Ayyr. Ayf. Af 9. A%I'[ gj mraf @pt u{| wr mhcY
] ca] ca] ca] eafeé]/ca]‘@ae]:@a] cdlxafea] afea]l %@’{%‘d] cHlxa}ea]Xa) cadPpcaj@a) du cal ¢
a] ca] ca] ca] ca] ca] ca] cTa] ca! { vvde. 1A*
}xsmi@ 7] ] ea}scé}/cal]raa']eca]aza‘]cciaq@@l@a}Ea]ica] (i‘:é]ecaﬁ]urax}az:la‘@ir caitd] caltal @d],cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! M
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 moving cperation can be faster
at a lower cost

When the board positioning stopper 32 and the

20 board arrival detecting sensor 33 are disvosed at the front
and rear end portions in the board conveying direction in
each board conveying/holding device 3, 13, the board 2 can
oe positioned at both front and rear end portions in thre
board conveying direction. Therefo in each mounting

25 area 201, 202, a board positioning position at which the
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25 unit 8C, 18C, which can house, for example, semiconductor



aUlc a Uc

Nal # UehUL">z- SCSVM xsni c”MY] ] ca] ca] ca] c”a] ca] ca] ca] ca]ca]ca]ca ca]c lc%gca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! M!
JaECSV~ytoje [V]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]
aj c”a] ca] ca] ca]c”a] ca] ca] ca] ca] ca] ca] ca] ca] cal rt (H~+; 0q' *6;
Fl h~ysnhc] Xj e [V]]]] ca] c”a] cal] ca] cal] ca] zalU] ca] ca] ca] ca] ca] c
] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] c*a] ca 2CE_AMDNn
03JLp.t"~ytoje [V]]]ca] ca]ca]ca] ca]ca]ca] ca]c”a]ca]ca]ca]ca]c
ca] cal ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] c"a] ca!' bT] eg{~, 25;

ca] ca] chalcalc
aJ ca] c”a] ca]ca

a] ca] ca] ca] ca]

=HKUY] {upj &2U.e [ ] cal, almaaacaulce sa c aaqulcacla%alﬂ call caleal c
e A Stfe 4 :

ajc aUc a]ca c ajc al[c alca]ca]calcalJcalcalcalca]lcalca

cal

EUZ& ~Oyt OJSTC aT]c WUdsal cal, jB Al C@%Ca}a%a]%alf“ﬁ%c%logjr%“o@l%&%h%oﬁle%] cglsgl cal

cajcalcalc al ca] ca] c~a]ca] cajcajcaca
mhc”Y Z
&l o aUlc nPEaTval 8 ?%&?%ﬁ%%ﬂ%a Ca"‘céaacé?“%rca%rca%”af@?f%73

So2k§ M ©
1(::aglca]c %ca] ca
2 (31))))

#I n 4n nnn #C####$>$$a(%E&&> yt O Qa% Ca] C Ca Ca Ca %

] ca] ca] ca] ¢aP¢é8PcatBa) AU A @aU] a]‘“& ]’ g cd] c

)))))§]+- I—VJ////0000L0|vq_kd YTjeL]ca]c’\aS]ca U]c’\a c ajc
automatic tray replzacement dev: 00 may be pro¥vided

autcmatically replace the tray-tvpe component feed unit 18C

as shown with an alternate long and two dot-chai

in line in

}
Fig. 3. Furthermore, this rot specifically shown, but,
wnile the tray-type component feed unit 8C is manually
10 placed by an operator, the automatic tray replacement

device 300 may Dbe provided to auvtomatically renlace the

15

20

25

tray-type component feed unit 8C as in the case of the

tray-tvpe component feed unit 18C. Furthermore, automatic
component feed unit replacement desvices may be provided for
other component feed units 83, 88, 184, 16B to
attomatically replace the comporent feed units 84, 8B, 1834,
18B. Consequently, since stop of a mounting operation due
to shortage of components in the component fsed unit or the
like during component mounting 1s prevented, practical
production capacity, that 1is, real productivity, can be

components are continuously fed and

T

inproved. That 1is,
mounted at a high speed. Furthermore, when the component
feed units and other constituent elements of the component

mounting apparatus such as their respectiva automatic

replacement devices or the like are modulated, they are
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of the nmounting areas or the Dboard, operations may
controlled by the control urit 1000 so that respec:tive
nounting operations may be performed independently in a

25 non-interference area, whareas either one mounting
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in the first board conveying/holding device 3, while the
board 2 may be positioned at the left side end portion in
the second board conveying/holding dsvice 13. In this case,
20 at least the board stoprpers 32 are preferably positicned on
both left and right sides of each board convaying/holding
device as shown with solid lines and chain lines in Figs. 2
and 8.

Thus, the position at wnhich the board 2 is

25 positioned on the support rail unit 21, 22 can be optimally
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ich takes components most fregquently and so

D‘

eaed unit w

w
th

forch among the component feed units €2, 63, 183, 18B.

Furthermore, two ball screw shafts for moving

board conveying/holding

10 structure can be achieved by, Ifor example, disposing one

ball screw shaft in the center and guide members on both

sides thereof.

Furthermore, as showa in Figs. 29 to 32, a board

conveving device 33, which 1is fixad in the vicinity of the

15 component feed unit 8C of the first board conveying/holding

r

device 3, performs only conveyance of the bocard, and canno

move 1n the Y-axis direction, may be disposed, while a

board conveying device 133, which is fixed in the vicinity

of the component feed unit 18C of the sscond board

20 conveying/holding device 13, performs only conveyance of

the board, and cannot move in the Y-axis direction, may be

disposed. Consequently, whan mounting operation in the

irst board conveying/holding device 3 1is finished and

[ 1

mounting operation 1s not <Ifinished on the side of the

25 second board conveying/holding device 13, while the first
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bcard conveying/holding device 3 is disposed adjacent to
the bcard conveying cevice 32 as shown in Fig. 31, & board
2-1 held by the first boerd conveying/holding dsvice 3 is
carried out to the bocard conveving device 33 and then
5 cerried cut further to the unloader 11, wnhile a new board
2-0 can be carried in from the loader 1 to the first board
conveying/holding device 3. Furthermore, when mounting
operation in the second board conveying/holding device 13
is finished ard mounting operation cn the side of the first
10 board conveving/holding device 3 i1s not finished, while the
second board conveying/holding desvice 13 1is disposed
adjacent to the board conveying device 13A as shown in Fig.
32, a board 2-2 held by the second board conveving/holding
davice 13 can be carried out to the unloader 11, while a
15 new bcard 2-0 can be carried in from the loader 1 via the
board conveying device 1337 to the second beoard
conveying/holding device 13. It is noted that the loader 1
and the unloader 11 are preferably moved betwean the

positions shown with dotted 1lines anx solid lines,

20 respectively, in the Y-axis direction.

ail

i
Ee

A

rurthermore, when the respective suppc
units 121-1, 122-1, 121-2, 122-2 of the £first 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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tnit 21, but may be dispesed at the othesr support rail unit
22 as well, as shown in Fig. 2324 and thus both of the
support rail units 21, 22 may be used as support rail units

10 on the locked side. Ccnsequently, for example, distance

adjustment according to the board width does not

nacessarily need to be performed by Ifixing 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. Therefore, when the boaxd
conveying directicn is changed to a direction reverse to

20 that in the above embodiment or the like, as described

ition of the support rail units 21,

0]

above, the raference po
22, can be easily and reliably changed from the front-sida
reference which 1s based on the front-side origin position,

to the rear-side refarence which is based on the rear-side

25 origin position.
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Furthermore, Fig. 36 shows a component nounting

apparatus according to yet another embecdiment of the
present invention. In this component mounting apparatus,

\ while the first and second board conveying/holding devices
3, 13 ares disposed adjacent to each other, a long board 2G

10 placed across the first and szcond 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 movad to
either the first mounting area 20l or the second mounting

15 area 202 in parallel to mount components. In the example
in Fig. 36, the first and second board conveying/holding
devices 3, 13 are synchronously moved in parallel in%*o the

first mounting area 201 and components held from the
component feed units 8A, 83 by the head 4 are mounted onto

20 the long board 2G placed across the first and second beard
conveying/holding devices 3, 13. After mounting, the first

arnd 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 downstream side.

25 Or, the first and second board conveying/hclding devices 3,
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13 are synchroncusly moved 1n rparaliel into the sscond

10

15

mounting area 202 and components neld from the componant

faed units 18&, 183 by the head 14 zre mcunted ontoc the

It =Y

long board 2G placed across the Ifirst and second board
corveving/holding devices 3, 13. Afcer nounting, the first
and second board conveying/heclding devices 3, 13 are
returned to the conveying positions on the central side,
and then, the bozrd is carried out to the downstresam side.
It is noted that reference numeral 32G denotes a board
stopper for positioning when the long 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 ccnveying/holding devices 3, 13 =zare
separately driven to independently mount components in the
first mounting area 201 and the secend mounting area 202.
However, when the long board 2G placed across the first and
second board conveying/holding devices 3, 13 is carried in
and components zare mounted thereon, the above operations
are performed so that components can be appropriately

ferent sizes in one

rh

mounted onto boards having totally di
component mounting apparatus by driving the first and
second board coaveying/holding devices 3, 13.

It is noted that arbitrary embcdiments among the

above various embodiments can be appropriately combined to

exert their respective effects.
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5 rail-liks noldlng memder is alliowed. Then, by rotating the

o
[{}

screw shaft, onlvy the sscond ra:i1l-li hoiding member is
moved and the position of thes second rail-liks holding

holding merber is

(]

to the first razil-lik

1N

member relativ
changed, while the selective lock mechanism is engaged with
10 the first nut of the first rail-like holding member to
thereby rotate the screw shaft so that the first rail-like
helding member and the second rail-like holding member can
be integrally moved in parallel. Therefore, only by
performing a locking operation and an unlocking operation
15 of the selective lock mechanism, a gap changing operation
for changing the position of the second rail-like holding
nember 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 holding member in
20 parallel can ke performed selectively, 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 desired work is £finished, the

25 plate-like member can be carried out to the conveying



(&10%"' & ()-  sf9d09%' M& ()- \Bl BnBBCCC| [: NA41010 L$109%®' 9& ()- Y
"109@' 9& ()- Y "109@9& ()- |Y "10% & ()- r10% & ()-

y#1090' 9& () - CC#DDDREE| [ : NA41010 "!109®' 9& ()-  "109@' 9& () -16 January 2003
S@10% & ()- s@10% q& ()- |Z109®' 9& ()- YS109%®' 9& ()- EFXFFFGG [: NA41010
81 10%0' 9& ()- 2! 10%9' 9& ()- " OF%0%' 9& ()- ,!10%' 9& ()- | $f &10%"' 9& () -
$f &109%R' 2&' ()-GH H H' H2H5HHGBI vUA10 <PS @10%' & ()-1 JS @l10%' & ()- 1
10%' & ()- #t10%' & ()-109' 9109' 9109' 9

& FIL09®' 9& () - 61] IKLMVWWM [ NA41010&10810&) S @10%&& () 1S

@10%]& & ()-1 S @I0%& & ()-1 S @Lowe' v& ()-1 |

@10%" & () - IMNSINNF OO_P| [ 1 NA4101s 1QUA & ed in
21098 ()()1 @i@g&&“()a ‘6%/&“9 P AL Qe ‘%Q/@’Q dried in
#5109&&’ PPk Q} RSSSSS| [ NA4 mow&mawowol. 10984 1 &109& ()-1
élgt)/e/&' ()() ha&@%&f“g U§ -&4‘11 oposE 1)< 1%SSH Fq&mz(i%)zrfmo -

G40% x' i & ()-6J G@&O@& &TGQ G@&O%M&'é% <% 0%#%_() 10%& &fg) o
f#10% & () - vUy UUUUUU] PREEESET D004 8% xeNREEFII#@fPect "ol the present
9DOA0% x' | & ()-9%0% x' 1 & () -99A0% X' i & ()-99%4.0% X i & () - UV _2?NA41010
994.0% X' h&(}ng@&gg@g-igﬁ@);#gmonent nounting work area oI one mounting
90%0% X' i & ()-9%0% x' i & ()-9%0% x' i & ()-V V+V, V- VWW_>NA41010

@ "1 109" & {PparBE8510% R ()CTIADW% X' FEO(preed, a Lirst nounting area
909%A0% X' i & ()-9%0% X' i & () - VWBWAWWAX| [ : NA41010 @f . npdove' & () -

@ 10%' & () - ax@*4 188@b83( ou@r(r0%t @ (90 WRYUe9dbeagys are placed to
@s$! 109" & () - A XX, YgYhYi Yj YzY| obU410 @"f 10%)- & ()-10d' 10d' 10d'

@ FY40%d' & fJuntBEdNFIndnt)s- t@rEdYd' &THen, the board is moved forwar
f.nm40%d s& ()-zY}YiZZF[a[[|[: bU410 @&F(10% & ()-F K&F(109XX& ()-F
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‘ed, recognized, and mounted on the end edge side of the

or

o
3

[
-«
1

10 .mcunting area close to the component <feed
example, the board in the first mcunting area i1s positioned
at the front-side end edge of the mounting area, while the

board in the second mounting area 1s positionad at the

rear-side end edge of the nounting area. Therefore, the

15 recognition unit and the electronic circuit board can
approach each other to have the shortest distance

therebetween irrespective of the size of the electronic

circuit board when & mounting operation 1is performed.
Consaquently, the moving distance of a member for sucking

20 and holding component, for example, a working head, that is,
the distances between positions <Zfor three operations,
suction, recogrnition, and mounting o©of components are

minimized. Thus, the mounting time can be shortened and

the production efficiency can be improved. In particuler,

25 when components are conventionally mounted on a board in
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20 Thus, the mounting time can ke further improved.

rurchermore, since one component mounting work area 1is

[

divided into two, the moving distance of the working heads
is reduced and thus the mounting time can be improved.
Furthermore, when two boards are positioned

25 diagonally, that is, in zigzag, in one component mounting
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10 -for example, <cassette feed units or the like can be
positioned in =zigzag in an area in which no becard 2 is
placed. In this case, the componrnent feed unit constituted
by the tray-type component Zfaed unit or the like can be
positioned closer to the board and thus component rfeeding
15 efficiency can be improved.

Furthermore, when maintenance of <the mounting
apparatus is perfcrmed, rail-like holding members on the
locked side and rail-like nolding members on tha moved side
are moved to posizions that are distant from the component

20 mounting positions and receded from above the support plate
for supporting each other from downward. Consequently, in
this case, when various maintenance works for ths 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 sucking



& ()-10 $ 10 $ 10 $ '10%$ & ()-- ° '109%9$& ()-- ' 109X$X& ()-- D
'10%-$~& ()--.cCbU410 y#s1$10% % & ()-F $10% % & ()-F $10% % & ()-F $10% %
& ()-F $10% % & ()-F 10% % & () -./08JKbzA>bU410 $10% % & () - F16b14KadH 2003

9.
and holding ccmponants in the nozzle sczation can be easily
performed without troukle. Furthermore, the sucport rlates
can be easily replaced in a batch and thus time reguired te

the support pins can be shortened.

(81

ons 0O

-

charge positc

Furthermore, 1f operations are controlled and

(1]

sensors and stoppers are positioned so that only the

positicns of the first board ccnveving/holding device and

the second board conveying/holding device are changes and

the board is placed in the board conveying directicn in the

conveying/holding device once and th the

10 second Dboard

L]

board is moved in a direction reverse to the board

conveying direction and positioned when the board is

positioned in the second board conveyving/holding device,

the first board conveying/holiding device and the second
15 board conveying/holding device have exactly the same
structure and become in common with eacnh other

Furthermore, by including the selective lock

rform the locking operation and the

‘g

mechanism to

unleocking operation, the Y-direction moving operation in

20 which a rail-like holding member on the locked side is

moved integrally with rail-like holding member on the noved

side, and the distance {(width) adjusting op=sration

according to the board width in which the rail-like hecldin

member on the locked side is fixed and only the rail-like

25 holding member on the moved side is movad, can be selected.
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The drive shaft Zfor the distance adjustment

. . e
poard width and

- -

be commonly used {(unified).

drive shafts car be reduceaed. Thus, the drive mechanism for
the distance adjustmant according to the board width and

the drive mechanism Zfor conveving the board can be

Furchernore, when one motor 1s driven to drive

rotation of two ball screw shafts synchronously and move

the first and sscond rail-like holding members, the two

pball screw shafts can be easily driven synchronously and

irst and second rail-like holding members can be

the

I

reliably moved in parallel.
Furthermore, when the support plate having the

+

support pins and the first and second rail-like holding

Hh

merbers are separated and independently driven, the

movement mechanism 1is made lighter and simplified as

compared with the case where the support plate and the

first and second rzil-like holding member, are integrally

mcved. Thus, the moving operation can be faster at a lowsr

cost.

Wnen the board pos:itioning stopper and the board

arrival detecting sensor are disposad at ths front and rearx
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end porticns in

direcrtion. Therefors, 1n each mounting area, a

5 positicned,

O
ey
e
vy
(]
o
(e}
[4}]
[\
o]
t_‘

I i iiy deternmined based on information such as

the size of the board, distribuzion of positions a* which

1
components are mounted, distribution of positions at which

components are sucked freom the component feed unit and held,

10 and so forth.

Furthermore, when component mourting in the first
board conveying/holding device and comporent mounting in

the second board conveying/holding device are performed

simultaneously, th= mounting operations can be performed

15 more efficiently and thus the mounting time can be improved.
Furthermore, when board conveyance from the

loader to the first board conveying/holding device, board

conveyance from the first board conveying/rolding device to

the sescond board convaying/holding device, and board

20 conveyance from the second board conveying/hold:ing device
to the unloader are performed simultanecusly, the board
conveying opsrations can be performed more efficiently and
thus the mountirng time can be improvad.
According to another aspect of the present

£ late-like member conveving/holding

25 invention, the two
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cther and a rlate-lilke mamber to be sudiected to a
5 prescribsd work is carried ir or out at the plate-like
nember conveylng positiorn in the worx davice. After the

plate-like member 1s carried inr, the devices hold the

plate-like members and move €D their respective work

the

3
ct

vositions so that they can Indspendently wperfor:

10 - prescribed work. Therefore, the plate-like membsrs can be

carried in and out at the plate-like member conveying

vositions, while the work for the plate-lixke members can be

performed at the work positions. That 1is, respective
operations can be performed at optimal ©positions.

15 Therefore, work efficiency ¢f each operation can Dbe

improved and there is no portion which is usad only for

plate-like member conveying operation and cannot be used

for work operations Thus, whole the installaticn area of
the work device can be effectively utilized.

20 Although the present invention has been fully

described 1in connection with the preferred embodiments

thereof with reference to the accompanying drawings, it is
to Dbe noted that various changes and modifications are
apparent to those skilled in the art. Such changes and

25 modifica-ions are to be understood as included within the
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of the ball screw shafc;

a first nut (27) which 1s attached rotatably
relative to the first rail-like holding member and screw-
threaded with the screw shaft:

20 a second nut (48) which 1is fixedly attached to
the second rail-like holding member and screw-threaded with
the screw shaft; and

a salective lock mechanism (70) wnich can
alternatively select an operation of engagirg with the

irst rail-like holding member to stop
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25 first
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5 second rail-like holding member is moved by rotating the

10 screw shaft, and a position of the second rail-like holding

merpber relative to the first rail-like holding mnember 1is

h

rt
1

changed, while, after

selective lock mechanisnm 1is

engaged with the first nut of the first rail-like holding

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

15 rail-like holding member are integrally moved in parallel

by rotating the screw shaft.

2. A device for conveying and helding a plate-like

member according to Claim 1, wherein the rotation drive

tnit is one motor for driving forward and reverse rotation

20 of the screw shafrt.

3. A device for conveying and holding a

piate-like

member according to Claim 1, wherein the second nut (48)

screw-threaded with the screw shaft is not attache

to the second rail-like helding member, but

od Zixedly

attached

25 rotatably relative to the second rail-like rolding member,
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the second nut or an operation of releasing engagement with
5 the second nut of the second rail-l:ke holding member to
allow the second rnut to rotate; and
-

the selective lock mechanisn releases the

ne first rail-like
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holdinrg member to allow the first nut to rotats r
10 . to the first rail-likes holding member and then rotates the
screw shaft to mova only the second rail-like holding
member relatively to the first rail-like holding member, or

the selective locx mechanism releases the engagement with

the second nut of the second rail-like holding mexber to
15 allow the second nut to rotate relatively to the second

rail-like holdirng member and then rotates the screw shaft
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 mexkber and the
20 second rail-like holding nember 1is changed, while the
selective lock mechanism engages with the first nut of the
first rail-like Lolding member and the second nut of the
second rail-like holding member and then rotates the screw

shaft so that the first rail-like holdirng member and the

25 second ra:il-like hnolding member are integrally moved in
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A devices Zfor ccnveying and holding a plate-like

oo

nemoer accecrding to any one ¢f Claims 1 to 3, further
comprising a linear guide mechanism (23, 24, 25), which is
5 disposed to extend in parallilel to the screw shaft in a

direction perpendicular to an axial direction of each of
the rail-lire holding members and guides parallel moveanmant
of the two rail-like holding members.

5. A device for conveying and holding a plate-like

10 nember according to any one of Claims 1 to 3, wherein the

selective lock mechanism engages with the first nut of the
first razil-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 that, first, the first rail-like holding mnember is

positioned at a reference position and then the selective

lock mechanism releases the engagement with the first nut
of the first rail-like holding nember 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
rail-likes holding memder relative to the first
rail-like holding member at the reference position 1is
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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810 &ZE ():EJJ§ rotates the screw shaft so that the first rail-like

holding mexber and the second rail-like holding member are

-

5 integrally noved in parallel while the adjusted gap 1is
Yy gar

meirntained.

A device Ifor conveying and holding a plate-like

(o)

member according to any one of Claims 1 to 3, furchar

(32) which 1s brought into contact

10 . with the plate-like member to position and hold the plate-
like mexber at the prescribed position when the plate-like
member 1s conveyed Dbetween the first rail-like holding
member and the second rail-like holding member by the
conveying member.

15 7. A comporent mounting apparatus equipped with a
device for conveying and holding a plate-like member,
wherein the plate-like member 1s a board onto which
componants are to be mounted, two of the devices for
conveying and holding a plate-like member according to any

20 ore of Claims 1 to 3 are used as board conveying/holding

devices Ffor —conveying and holding the board in the
component mounting apparatus for mnmounting the components
onto the board, a component mounting work area (200) in the

component mounting apparatus, in which the components are

25 mounted, is divided 1into a first mounting area (201) and a



8&10% % ()-1 K3 &10% & & ()-1 C& 10% & & ()-234 5555 5#5vU410 " 910% & () -
f#10% & ()-10c%d0c%0c% 3 &10% % ()-1 3 &L0%& ()-1 03 1 2003
&LO%MANE () - 1#5556677| [: vUAL0 110% & ()- 10% & ()- \D3$10% & § yan4ssy
"10% & ()- y "10% & ()- Y 3"10% & ()-777C88199|[:vU410 H. 9%40% & ()-
$810% & ()- $&10% & ()- !10% & ()- 10% & () -

“YOd0% & ()-9995::::::|[NA41010' 10' 10' @ MO & ()- s 7!10% & () -
5110% & ()- 3'10% & ()- . %40% & ()-::::<4=Y>|[: NA41010 | ' 109%&& ()-1 i |
"109R& ()-1 | '109B&3& ()-1 )| '10%P&P& ()-1 | 109&& ()-

#109%@&! () - Y>?@E80A00 U410 100&& () - SHI0%&E ()-10 %40 %40 % | ' 10%

% ()-1 1 " 1QW&HJ - bdundO &'é& A@‘VE\%" TcBE:’zJ [o“‘élﬂlte‘e FAJOMEE Ldnvey:
$109%&& ()- v3 10%&& G T100@& ( 0%&&,

"10%&& () - BB 10% 00 40% o )
FI 100/&&(%) grig%{& 0)- %Egéﬂ'[ﬁ% )ib‘geéléﬁg%&? "/-’71§&07¢(§32§ 25 1Y fg’f‘ &)
-1 10988 1Q%&. A) %409

'3%10%&(%) P—sﬁ%ﬁmﬁr—‘%q ?\iéa f%&(lg)&{%& &S Fh09e3T () - 191 T09&& () -P

F7109&& 0B &3! 109&&: GGEGEEG, H. ., NA41010 8V &10%L&
f&lO%&&(§)+ %%gﬂagwt/Qquﬁﬁﬁ@géfﬁé%L*EO@@E TLL“ wouQL area arglige

#t 109&R& J -410DD 0 &10% %# &10%8& é%; &109&R& () - +
&10Y&&! ) + %*& &3@@ 3. +°e§1§%}§’?i)l VR A2HDED 158 FEIVES (is&
pf 10%&& ()-& F "10%&R& ()- &1O0%&R& (
#10%8& () - 1L0BP2EDBGNRNFGRIIEP| F@M@ogs“élewm 3G T495RE dpvieeldordhs -
FI'10%&& ()- f10%&R& ()-& f10%kR& () - &UP3PPQQQYR| [ : A410DD 3! 10%&&' () -
L, QA0%R&' ()SeEONEVIDIRRLLNG $&T6HPPETE) - eé$&109>@&"‘(i) - conveying/holding
"Y109&& () - yRRRRRSSI SSvU410 | F nf109%& ()- | F n 109%&R& () - &LOY&& () -
y#s1098& () -d98i0810& &RGependently driven in each mounting area.
8. 2 component mounting apparatus equipped with a
10 device for conveying and holding & 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 seccnd 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 opposed to each other.
9. A component mounting apparatus equiobped with a
device for <conveying and holding a plate-like member
according to Claim 8, wherein & first component feed unit
20 (8A, 8B) for Ifeeding the components to be mounted onto the
board at an end edge portion in the first mounting area on
an opposite side oI the second mounting area, and a first
component recognition unit (9) is disposed in the vicinity

of the first component feed unit, and

25 a second component fesd unit (182, 18B) for
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20 distance between the first component feed unit and the

.....—..—.

first component recognition unit, while the second
component mounting position of the seccond board
conveying/holding device in the second mounting area 1is
determined in consideration to a distance between the

25 second component feed unit and the second component
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10 according to Cleaim 7, wherein the first ccmponent mounting
position cf the first board conveying/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 so as to be
15 diagonally opposed to each other, a tray-type component
feed unit (8C) in which the components to ke mounted onto
the board are housed on a tray, is disposed at a pesition
other than the first comporent 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, 1s disposed at the second

ccmponent mounting position in the second mounting area.

L

14. 2 component 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. R component nounting apparatus eqguipped with a

device for conveying/holding & plate~like member according
10. to Claim 7, wherein, when the first board conveying/holding
device and the second board conveying/holding device are
positioned adjacent to each other in one line, the board
can be conveyed Zfrom the Zfirst board conveying/holding
device towards the second board conveying/holding device.
15 16. A component mounting 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 intc each board conveying/holding device

and an unloader (11) for carrying the board out from each

20 board 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 loacder and carrying-out
the board to the unloader, respectively.

25 17. A method for conveying and holding a plate-like

4 e
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' plate-l:ke mexmber (2), rotation of a nut (27, 48) which is

<

screw-threaded to the ball screw shaft and attached to each

10 of the first rail-like holding member and the second rail-
like holding member 1is 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

15 regulation of rotation of the nut of either one
ralil-like holding member of the first rail-like holding
member and the second rail-like holding member is released
so that the nut 1s rotated together with the ball screw
shaft upon rotation of the ball screw shaft, movement of

20 the one rail~like holding member is regulated and the cther
rail-like holding member of the first rail-like holding
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

25 holding member is moved in parallel with respect to the one
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moving the first board conveying/hélding device

holding the carried-in board zo a side of/ané component feed

10 unit; /

mounting components in the ghe component feed unit

onto the bocardheldby the first boardconveying/holding device;

4
s

carrying the  bozr from the first |Dboard
conveying/holding device to @ second board conveying/holding

15 device by the first convg&ing/holding device and the second
board conveying/holding device;

) moving the second board conveying/holding device

holding the carrfed-in board to a side of the other component

feed unit;

ounting components in the other compcnent feed unit
onto thxe board held by the second board conveying/holding

devi€e; and

the second board

O
m
L)
Q
Fh
A
O
2

carrying the b
conveying/holding device to an unloader by the seccad board

ingtholding-device-and-the-—unicader—

1
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18, wherein the component mountin in the first board
conveying/holding device and the component mounting in the

second board conveying/holding device are simultgﬁeously

5 performed.

20 (Amended) . A method for mounting compcnents according to
Claim 18, wherein, while the board conveyancg’from the loader
) to the first board conveying/holding dévice, the board

conveyance from the first board conveying/holding device to the
} ’

10 second board conveying/holding device,-and the board conveyvance

from the second board conveying/ho;ding device to the unloader
are performed on a board conveyanée path in one line, and the
one component feed unit and ghé other component feed unit are
s
opposed to each other iq*ﬁ direction perpendicular to an
15 ertending directicn of/ the board conveyance path, the
/
components are mountga on a half area of the board on a side

’ of the one component feed vunit in the first board

conveying/holdiﬁé deavice and the components are mounted on a

half area of/fhe board on a side of the other component feed

20 unit in tbé/second board conveving/holding device.
/

/

7/ . . .
// A method for mounting components according to Claim 18,

n the board conveyance from the loader to the first board
coriveving/holding device, the board conveyance from the first board
conveving/hclding device to the second board conveying/holding
e—from-the sacond beard
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/

/

) plate-like member;
a second plate-like member conveying/holding device
/
10 (13) which can be adjacent to the,first plate-like member
/

conveying/holding device at the Qlate-like memper conveying
7/
P
position, carry in the plate-like member (2) by the first
I/'

plate-like member conveying/holding cevice via the first
/s

. N , S . . o .
plate-like member conveying/holding device, hold the plate-

/
15 like member carried in by the ZIirst plate-like member

s
7/

/
conveyirng/holding demice, and carry out the held plate-like

. /,
) member at the platg— ike member conveying position;
/
a firs¥moving device (35, 27, 40, 48, 70) for meving

/

the first plafe-like member conveying/helding device in a
20 direction crossing the plate-like member conveying direction

between tKe plate-like member conveying position and a first
/

/

work position at which a prescribed work is performed for the
’

platé-like menrber held by the Z:irst plate-like member

conveying/holding device; and

/
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4

wherein the plate-like member is ca;;{ed in and held
by the first plate-like member conveyi;é;holding device
positionedaﬂ:theplate-likememberconvegjgg/holdimgposition
10 by the first plate-like member convey;ﬁé/holding device, the
first olate-like member conveying/hélding device is moved to
the first work position by the first movinrg device, and the
prescribed work is performed fcyf the plate-like member held by

the first plate-like member/conveying/holding device,
15 . the plate—like/éé;ber held by the first plate-like
member conveying/holdifig device is carried in from the first
! plate-like member egﬁveying/holding device vositioned at the
plate-like membgy/conveying/holding position to the second
plate-like menmPer conveying/holding device positioned at a
20 position agdjacent to the first plate-like member
conveving/holding device by the Iirst plate-like member
conveyifig/holding device and the second plate-like member
convéying/holding device and held by the sacond plate-like
nerber conveving/holding device, the second plate-like member

evice—is-movedteo-the-secepdwork-posittion

25
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15 device moves the first platg-like merber conveying/holding device
to the first work posi}i(on in the first work area in which the
' prescribed work is pe;/formed for the plate-like merber held by the

/
first plate~-like meffber conveying/holding device, while the second

moving device moyes the second plate-like member conveying/holding
20 device to the decond work position in the second work area in which
the presc:;.éd work is performed for the plate-like member held
by the ssécond plate-like member conveying/holding device.
/
24. // A work device for a plate-like member according toClaim
S,

s
22/0or 23, wherein the plate-like member is a board onto which

25 components are to bemounted,—the-work-device for performing-the—
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1 along a board convaying direction, the first,board
//
cornveying/holding device can be moved to a first component mounting
/

10 position as the first work position in the first mounting area by
/

s
£

the first moving device, while the secpﬁd board conveying/hclding

a Second mounting area

device can be moved to a second corponent mounting position as the
second work position in the second mounting area by the second

moving device, and the components are independently mounted cnto

15 aboard held by eachboard conveying/holding device in eachmounting
area.
} 25 (Amended) . A work device for a plate-like member according

to Claim 24, wherein a first component feed unit (82, 8B) for
feeding the cory.ponents to be mounted onto the board is disposed
20 at an end edge 'por:ion in the first mounting area on an opposite
side of tr}e second mounting area, a first component recognition
unit (9) is disposed in a vicinicy of the first component feed
unit andon a side of the first worx position, and the werk device
further comprises a working head (4) which canmove in the first

25 —/ﬁtount--ing area, ‘holds the cemponents from the first-componant
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4 1%% & ()deVJ.ce (3) whichcancarryinandout and holdaplate-like member
(2), and a seccnd plate-like member conveying/holding device
(13) which can carry in and out and hold a plate-like member
(2), are positioned adjacent tec each other at a plate-like
member conveying position, carrying the plate-like member into

25 —the first-plate-like-member conveyving/holding-device by the-
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( member convel\{_/gin@holdirﬁg device by the first plate-like member

i llh o Wo oV b o)

conveying/holding device;

t-h

noving the irsc plate-like member
10 conveying/holding cevice from the plate-like member conveying
position to a first work position in a direction crossing a
plate-like member ccnveying direction, and moving the second
plate-like member conveying/holding dzvice from the plate-like

member conveying pcsition to a second work position in &

15 direction crossing the plate-like member conveying direction;
performing a prescribed work for the plate-like

] member held by the Zirst plate-like member conveying/holding
device at the first work position, and performing a prescribed

work for the plate-like member held by the second plate-like

20 member conveying/hclding cevice at the second work position;
meving the first plate-like member

I/’

conveying/holding device Zrom the first work position tc the

/
platg~like member ceonveying position in a direction crossing

25 ige--from -the—



] "' a_aab: b| bdegijdno r tu. vvwwxx{}//#~81 HOw~~-t yA*t 3DaL* k9F

p2\ (M\"53%®&G (). $//246 8:; u<>@EqEEE6FDHKu|\/DaQQTVV\XX* YZ\ 1] H%* eqr

s3t uwxPy{} ~=i AwK; X6b>df = ' () *+, -./0123456789: 167G o

<=>? @GA\BCDEFGHI JKLI\/NODQ?STUVV\XYZ[ \]~ abcdef gh| j kI mopqgr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: i

<= >’>@\BCDEFG—|I JKLI\/NCPQ?STU\/V\XYZ[\]’\ “abcdef ghlj kl mopqgr st uvwxyz{| } ~6Ti nmes

New RomanAri al Courier New' h Root EntryWr dDocunent P

I"#$UR' ()*+,-./0123456789:

<=>7 @\BCDELES MMM

I HBOR () *+, - /0123456789
<=>? @BCDERSH J E%NN@BQ%STH\_/\AKEZ%HL%@* 9htbklrmppglr stuvixyg{ lnkmper

| " #$9&' () *+, -.710123456789:

<=>7?@AB YZ[\4{ _ abcdef ghi j kl mopqr st uvwxyz{|}~

e A RO

<=>?@BCDEFCH JKLMNGRLRSTUANOZ 12 o1ahedef.ghi bk anpgestuymya i 3:ng

S device and the second plate-like member conveying/holding
device are positioned adjacent to each other at the plate-like
member conveying position, carrying out the plate-like member
held by the second plate-like mexber conveying/holding device

rom the second plate-like member conveving/holding device by

10 the second plate-like member conveying/holding cdevice, 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 secondplate-like member
conveying/holding device by the first plate-like member

15 conveying/holding device and the second plate-like member

conveying/holding device.

i 27. A work method for a plate-like member according toClaim
26, wherein, when a work area of the work device is divided into
two, a first work area (201) and a second work area (202) assuming

20 the plate-like member conveying direction at the plate-like member
conveying position as a border and the plate-like member
conveying/holding devices are moved to the work positions;

the first plate-like mermber conveying/holding device

£35

is moved to the first werk position in the first work area, in which

25 /——.—he—pxeecr»rbeﬂ work is perf ed for the plate-iiie member hels
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-like memker conveying/helding device is moved to the

second plate
second work position in the second work area, in which the

prescribed work is performed for the plate-like member heldby the

second plate~like member cenveying/holding device.
28. A work method for a plate-like member according toClaim
26 or 27, wherein, when the plate-like member is a board onto which

components are to be mounted, the work device for performing the

work for the plate-like member is a component mountin

fcr mounting the components onto the board, the first and second

plate-like member conveying/holding devices are first and second
board conveying/holdingdevices, and a component mounting work area
(200) in the component mounting apparatus, in which components are
mounted is divided into a first mounting area (201) and a second
mounting area (202) along a board conveying direction;

the first board conveying/holding dsvice can be moved

to a first component mounting position as the first wcrk position

in the first mounting area, while the second board

conveying/holding device can be moved to a second component
mounting position as the second work position in the secondmounting

area by the second moving device, and corponents are independently

mounted onto a board held by each board conveying/holding device

in each mounting area.

29 (Armended) . A work method for a plate-like member according

Ao-Llaim28,wherein, inthefrrst-mounting area, the components—
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(B8R, B83) installed zt an end edce portion on an crposite side

cZ the second mournting axez in the first mounting area during

the prescribed work and, after the components held by the

5 working head are recognized by a first component recognition

vicinity of the first component feed unit

unit (9) disposed:in a

and on a side of the first work position, the components held

ounted onto the first board

=)

, by the working head :zre

conveying/holding device positioned at the first component
10 nounting pesition,
while independently from the above component holding,

component recognition, and component mounting, in the second

mounting area, the components are held by a working head (14)

from a second compornent feed unit (182, 18B) installed at an

15 end edge portion on an opposite side of the second mounting area
in the seccnd mounting area, and, after the components held by
the working head are recognized by second ccmponent recognition
unit (19) disvosed in a vicinity of the second component feed
unit and on a side of the second work position, the components

20 held by the working head are rounted onto the second boaxd

conveying/holding device posit:ioned at the second component

mounting position.

30(New). A work method for a rlate-like member accordinrg to

member is held across both the

&ing-devices-

Cléim 28, wherein the plate-like
/

25
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conveying/holding devices are sy

and the second

to either orne of the first mounting area (201)
mounting area (202) to mount the ccmponents. E

31 (New). A methed for mounting compcnents according to Claim
18, wherein, while the board conveyance from the loader to the
first board conveying/holding device, the board conveyance from

the first board conveying/holding device to the second board

conveying/holding device, and the board conveyanca from the

second board conveying/holding device to the unloader are
performed on a board conveyance patﬁ in one line, the one
component feed unit and the other component feed unit are
opposed to each other in a direction perpendicular to an
extending direction of the'ﬁoard conveyance path and each
component recognition unit (9, 19) is disposed in a vicinity
of each component feed,ﬁhit on a side of the board convevance
path, the componéﬁt mounting of the first Dboard

conveying/holding device is performedbyholding the components

from the one component feed unit, recognizing them by the
component rgcognition unit disposed in the vicinity of the one

/

componen;/feed unit on the side of the board conveyance path,

/S
and thefr mounting them on a half area cn the side of the one

unit of the board held by the first board

he first board conveying/holding

+
()]

ding device in

ent manmtineg  af o
o RtTtr RO
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components from the other ccmponert feed unic, recogn/iz'rné them

-

5 . . ‘s LT C e
by the component recognition unit dispcsed imthe vicinity of

e
the other component feed unit on th@,sfdgof the board conveyvance
-
-

-
-

. —
path, and then mounting @e'n’ on a half

e
side of the other-compcrert feed unit o the board held by the

o

secow conveying/helding device in the second board

area of the board on the

1 q 1 x ioa
&= g =l=



