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Conveying and Hol ding ?l ate-like Menber 5 Technical Fi~ld The present
i nvention relmmmmmMWmmmmm paratus and net hod nor conveyi ng1@ddndesy D03 a

pl ate-1ike nme a carried-in plate-like nenber can be held and,

after prescribed Qpgkations such as printing, processing, 10 conponent
mounting, and so forth, the heid, plate-I%i ke nenmber can be carried out. In

particular, th jiention relates to a work apparatus such as a
conpcnent munaﬂlﬂﬂmmmmm"”HmMS or the like equipped with a plate-Iike nenber
conveyi ng/ hol di ng degyl ce tavorable as a board 15 conveying/ hol di ng device
for holding a board en the boar dCOBCBIRAION conponer ts are nounted is
used as an exanple of a plate-like nmenber a~:d conponents are nounted on

t he board. Backgviued sird MH:Had r BcenCoyeakingwhnke Helledingomile: i +1ciuid
boards vary in sizes widely froma snmall size type including a portable

t el ephoneMeabar arge size board such as a server conputer or the like, it
is being required to produce them nost efficiently in a m ni num process
time. As a formof a 25 nounting apparatus, a robot-type nounting
apparatus, in 16 January 2003 which a working head for sucking electronic

conpgnent gek8nAe¥ed My 1wsi ng an XY robot to nmount the electronic
conponents, is becomng a main stream Hereafter,, an exanple of a

conventional 5 el eClrhenigG GRHIONG e IOILH | AYL 2PHST 8L USHI § géPla%iu@eQn‘@ th
reference to Fig. 35. In the figure, reference nunerals 15 1, 1202 and 1203

denote coppengpt Esed HBthévfiﬁrF;Ot QHH”QhSQHEH'&enES-pg{gg—%u?n@‘k% NHARLAL. 204

denotes a conponent feed unit r 10 conponents hou on a tray. Reference

numeral s $202.20d A 209 delale f eGPIPLLL MCAMENAS, | Pl 61 ML 1P Bhg | MRIE

of a suction attitude of an electronic conponent 1 n a working fore

ol ural ity T Kki RIS of ear! G818 SO Pal 1 of oa I a1 Ty Bf RFRGLPar -
el ecg roni 80:88%8{%@“&011&% ponEfal raﬁo%@@ dengt eg. 2y Oﬁg%%?ifike

‘cartying an electronrc cricalt board 121 nt6 a conponent i ng Wwor k
oo S EREE T B, 1209 0RLR 2 DO SR T Mok nap KL e
invention relates to a work apparatus such as a compconent
mounting apparatus or the like equipped with a plate-like
member conveying/holding device favorable 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

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

Background Art

20 In recent years, while electronic circuit boards
vary in sizes widely from a 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 mnmounting apparatus, in



20 1209b for supporting an electronic circuit board 1212. The board
conveyi ng/ hol di ng device 1209 is constituted such that one support rai
1209b can be noved as far as a position 1210 accordi ng to tBdammacy 003 si ze
of the electronic circuit board to be applied. Reference naneral 25 1213
denotes an unl oader for carrying the electronic 16 January 2003 3 circuit
board 1211 out of the co”~~por_ent noun&ing work area. Operations in the
conventional electronic conponent nounting apparatus are explair_ed with
reference to Fig. 35. P..n electronic circuit board 1211 is supported 5 by
support rails 1209a, 1209b via a | oader 1208. A Tf-~orking head (not shown)
is noved Biziah XY wvobbinal brgda Jrat hsghbingwietlle cAriom ik gcoBbondnhs is

el ectroni c conponent is sucked by a conponent suction nozzle attached to

t he wor ki ngvkdadbfr omsa ngapiar: g Xconpostest feed moudti thé20klectbenwaer ki ng
head is 10 noved and a suction attitude of the sucked conponent is neasured
by a recogompbasncaneis b2@omiAfdt e ridie et wadnati on for a positior:
correction, the sucked and recogni zed conponent is nounted onto the

el ectronic circuit Heaedrt2k?2 by gwversidmgife t heyswor ki ng BgadaMmbibgailts 15
position is corrected. Meanwhile, a conponent feed unit for feeding

el ectroni 1 68HPOAER! T dhsBRSEHgl R dteny 9§ th@ 1GomRRNeRt th
nounting work area of the nounting apparatus as shown with reference

numer al s gg@grgﬁgelgg4pi?;-35Lnage of an el ectroni c conponent sucked from
the taping 20 conponent feed unit 1203 or the conponents housed on a tray
1204 is al so pickedryphy Efirg%qr&niéé@&&ﬁa@r@%@élgo1tz*a>61t, IFHAatdigude at

a suction position is recogni'zed. After the calculation for a position

correct| ofof heried BRdnepeantzed qampanesl | scapunt et Al e,

electronic circurt 25 board 1212 by a nozzle s path’is shHown with B.

16 January, 2003, 4 | ALERGEN! YBAT SicRLEGLT ONI Gl eulE DOALAS uaLY Fyom of a

I
e
smal | sizZe type ?o of & |"ar ge si ze type. an éfectronlc conponen

ToUY [ N9 ARRALALS, BURBOK! ctal) scI20%. A20dh.are dealoned hagd sige I

he "maxi AUAT Si ze€ ctan be suppor erefore, the

support rails 12 2 _constituted.such t.hat the suppart rail 1209a
on the f r@réo s‘i%%rggg? %%gg%géﬁP%_%aénﬁé:;érsa?fuosyi%“:ft}fr%(ré% W . e tRE s fppor t
rail 1209b in

n.the rear. be .mpved .depending on the bpard size. . .
Consequert IS-CT0 R he. EohBeRent P (i 11 206 CTIOIT R the o S5 P8

di sposed .further behind the furthest_rear position,12 f the support rai
19006, | Mepa e OE 7 P BGRF 8O t hi STEBRS y HIRAEFs %283ct‘i§%’h°%%§ a?
mounting ti si nce the poving distance .of the working head_from suction of
The 15 SR LA HPOnER. RO ROUH: P A ok OB LR EF o £ BOPALESas od,
resulting i,n the | onger ving. tinme_as, shomm_with path . B. Gvhile the

ot | ng M TR AP ¢ B Al T5 TR oot o8t ee BRORSEn EOREOBRBE roni ¢
conponent_s,_the di stances. bet n three processes, that is, a suction 20
process, NEEIFHIS oﬂuﬁ%ééssl,zviﬁddﬁﬁﬁ *ng? pﬁ&@&?f of P&l €@ c8hponent s
needs to he nnimzed.to reduce this nnunting time. To mnimze the

di st ance$ 1SS G helEAMeE PREESseL i hePED £ aSHBPRSEYT TALBHLRAI y

movi ng support rails 1209a, 1209b, support pins which are disposed hel ow 25
the supp&Ek aidke3209a, R4299B"GRd SHPFEPL t He O ed§ies & board

conveying/holding device composed of support rails 1209a,
20 1209b for supporting an electronic circuit board 1212. The
board conveying/holding device 1209 1is constituted such
that one support rail 12089b 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 5 circuit board from downward, and a support plate, on

whi ch the support pins are di sposed, depending on the el ectronic conponent
to be fed. However, a mechani smfor noving the support pin$6 datbarh20Gpport
plate is required and the 5 novenent anount of these nenbers.itself is
little. Thus, this nmethod is not very effective. In view of the nounting
quality, noving the electronic circuit bdard nore than necessary during
conoor _ent nmounting is not a good nethod. P.ccordingly, the object of the
present inver _tion 10 is to provide an apparatus and net hod for conveying
and holding a plate-like nenber, wherein the plate-Iike nmenber can be
carried i i@l cdnveydng2pdsbuicon fandet hempooved o mides) ned Wardea .
position to performa desired work efficiently while been held irrespective
of the size of the Idpetateohske grnberhand, cahienrtikeadesi radk mordni€an be
noved to a conveying position and carried out so that the pla-~elike nmenber
is carrieddnbortld, mandtaaky i gsbotd tef f kekenddyn anckd api dhy reand-drfts the
above issue is solved. Furthernore, the present invention provides a 20
conponent HPuMd NG appanat us Ladiped witdihesphateibike iRemorted
conveyi ng/ hol ding device as a board conveyi ng/ hol di ng devi ce, wherein the

movi mg di $fanGas,Hr a £Lonponenya hol sh oy G?Hbsr18%@@%2@@@0%3&&&5‘5 ng,

conponent recognition, and conponent nounting can be 25 reduce

i rrespect ig pf §H&Wﬁfﬁi§rﬁb@@@*ﬂytgnsﬂ?rt§ﬂot %@oﬂangaEFtﬁogﬁoggﬁhe

nmountir:g time and thereby Tnprove nounting efficiency. "D scfosure

| nven ~i on sk, of der 4o, achieve e ahaye abi ectyp Ll Pr EselL Pk kenti on

has the foll'owi ng constitufions. According to a aspe 0 pr esent

Tvent oncobhersols 1 At 8. e e Lo6cboMeN: 0 06 1oL 91002

pl ate-1i ke irst rai e er an

second 10,1 ailslide halding eeber. each 1461 uding,2 ganyering Jerber, for

conveying-the 0 that” the plat I ke “frenbér “can
_caribed 'Bo%g%.gﬂ&ia@jgﬁ%gion attitude of the sucked component is

measured by &a recognition camera 120S5. After the
calculation for a position correction, the sucked and
recognized component is mounted onto the electronic circuit
board 1212 by movement of the working head while its
15 position is 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.
An image of an electronic component sucked from the taping
20 component feed unit 1203 or the components housasd on a tray
1204 is also picked up by a recognition camera 1206 so that
its attitude 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.



a ball screw shaft which is disposed to extend in a direction.

perpendi cular to a longitudinal direction of 15 the first rail-Iike hol ding
menber and the second rail-1ike holding nenber and noves t heJsm@ona003
rail-Iike holding nenber or noves the first rail-li~:e holding nmenber and
second rail-like holding nenber in parallel; a rotation drive unit which
drives rotation of 20 the ball screw shdft: a first r:ut which is attached
rotatably relative to the first rail-Ilike holding menber and screwthreaded
with the screw shaft; a second nut which is fixedly attached to the 25
second rail-1like holding nenber and screwthreaded with the 16 January
2003 7 screw shaft; Iandkecset egeeve, | oxkeatecdraid sminkudh daoeadis evnati vel y
sel ect an operation of engaging with the first nut of the "first rail-like
hcl di ng nexbrr offo astsxm 5L rot adi oppef ttchefizslangé andeartygper at Ignaof

rel easi ng the engagenent with the first r_ut oL the first rail-Ilike holding

menber toepbtevohbe febabonehtt o moRinatie g eladdaelnd 0 theohbrst raihslike
hol di ng nmenber, wherein after the selective | ock mechanism 10 rel eases the
engagenent2awip theobi bsle MHsinddeidifstize in which a board of up
5 to the maximum size can be supported. Therefore, the
support rails 120%a, 1208b are constituted such that the
support rail 120%a on the front side of the mounting
apparatus is fixed while the support rail 1209b in the rear
can be moved depending on the board size. Consequently,
10 the component feed units 1206, 1204 in the rear are
disposed further behind the furthest rear positicn 1210 of
the support rail 1209b. In a small size board, 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 is
increased, resulting in the longer moving time as shown
with path B. While the mounting time needs to be reduced
to reduce costs of mounting electronic components, the
distances 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 120%a, 1209b, support pins which are disposed below

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



rail-1ike holding nenber to allow the first nut to rotate relatively to the
first rail-like holding nmenber, only the second rail-Ilike holding nenber is
moved by rotating the screw shaft, and a position ef the séedankarn2003 i ke
hol di ng 15 nmenber relative to the first rail-Iike holding nmenber is
changed, while, after the selective | ock nechanismis engaged with the
first nut of the first rail-like holding nenber, the first rail-like
hol di ng nmenber and the second rail-Ilike holding nenber are integrally noved
in parallel 20 by rotating the screw shaft. According to a second aspect of
the present invention, there is provided a device for conveying and hol di ng
a pl at e- | ¢ kecuneinbes a adc drdimngldwnwared f i £158 aspegborwherleide,t hen rohathon
drive unit is one notor for driving 25 forward and reverse rotation of the

screw shafie sugodanpany 2003 & Ascsxd) ngependihbi th aspecd 1 Hit e present
invention, there is provided a device for concreying and hol ding a

plate-i ke t ag60bdi Nd 0 thBwhies!, aspesténamheneirdrt e wseepnehout
screw-threaded with the screw shaft 5 is not attached fixedly to t he second

rai | -1 kesyygngphaebesndbuihat kaghed of op at abl v 4 ehalyme 4o LRe segond

rail |ike holding nenber, while the selective | ock mechani smcan sel ect

al t gy nat & At %@*@ﬁto'&fOftk?éE@%é‘ﬂb&&EhﬂtQ%lsfe dli!:'%lgf thlan%cond

rail-1like h0|dl ng nmenber to stop 10 rotation. the second nut or

Opefat'Of& gfe't‘?ﬁﬁd % eNgags f‘%é@twg se%an@l@wt ¥ e i gﬁﬁ}%g

ra|I-I|ke er to a e second nut fo rotate:

ot Ve b g e s e g o 10
relatlvekﬁécessary during component mounting is not a good method.
Accordingly, the object of the present invention
10 is to provide an apparatus and method for conveying and
holding a plate-like member, 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 plate-like member and, after the desired work, can be moved
to a conveying position and carried out so that the plate-
like member is 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 c¢f a
component holding member between component holding,
component recognition, and component nmounting can Dbe

25 reduced irrespective of the size of the board to shorten



to the first rail-like holding nmenber and then rotates the screw shaft to

nove only the second rail-Ilike holding nenber relatively to the first
rail-1ike holding nenber, or the selective | ock nmechani sm rnéllemsey 200&
engagenent with 20 the second nut of the secor_d rail-1like holding nenber
to allow the second nut to rotate relatively to the second rail-Ilike
hol di ng menber and then rotates the scréw shaft to nove only the first
rail-1ike holding nenber relatively to the second rail-Ilike hol di ng nmenber
so that a gap 25 distance between the first rail-Ilike hol ding nenber and
t he 16 January 2003 9 second rail-1like holding nmenber is changed, while
t he sel ectheembank imgchidmies mnengagesw tingterd instnbihgokitheithegt
rail-1ike holding nenber and the second nut of the sQond rail-Ilika
hol di _n_g nmenber and then .rotates the screw 5 shaft so that the first
rail-1ike holding nenber and the second rail-1ike holding nenber are

i ntegral | yigpyvedutd par ahkeh+-iAgcording to a fourth aspect of the present
invention, there is provided a device for conveying and 10 hol ding a

plate-1ike nenber aggopdiing 6 ahiGRR afhd havdid Sdoiocthi rh- agpestse _
further conprising a |inear guide nmechanism which Is disposed to extend in

parad | el 1,0, dhei Serens shad ted m &y tid @s3ion paspandi cul ar to an axial

direction of each of the rail-Iike holding menbers and 15 gui des parall el

moverrent of the twoasablatbke bl dpng ATeaher 5. A0 LAY 4. A fididn aspect

of the present invention, ere is provided a device for cor_veying an

hol ding aypl alesd ke RRer s acqpldll itk d 0 Ao NS OfedNeca LI L Iy fourth
aspects, erein the selective l'ock mechani sm engages w e first nut of

the fi rs;bg@é}[(%é L\%Fp égipgkgeggﬁ%e%o Egh@}gagggzscrew shaft and then the

first rai'l=1i Ny~ nenber he “secon i'l -1ike holding nenber are
ot carally oved PR el g tink hEBhit el L i
10 rail-like holding member, each including a conveying member
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
a2 direction perpendicular to a longitudinal direction 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 which drives rotation of
20 the ball screw shaft;
a first nut which is attached rotatably relative
to the first rail-like holding member and screw-threaded
with the screw shaft;

a second nut which is fixedly attached to the

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



position and then the selective | ock nechani smrel eases the engaae: ~ent
wth the first nut of the first rail-like holding nenber to allow the first
nut to rotate relatively to the first rail-Iike holding nmemdanumnd20t®En
rotates the 5 screw shaft so that only the second rail-Ili~:e.,holding nenber
is noved and a position of the second rail-like holding nmenber relative to
the first rail-like holding menber at the reference position is changed to
adj ust the gap between the first rail-Ilike holding nenber and the 10 second
rail-1ike holding nenber, and then, the selective | ock mechani sm engages
with the first nut of the first rail-Ilike holding nmenber and then rotates

t he screwssirat sgwithatande first rail-1ike holding nmenber and the second
rail-like holding nenber are 15 integrally mOVed in parallel while the

adj usted gap i s mai e ai ned.l eAdcoredi nglbcka sixébhaapest ofwihehpresem
invention, there is provided a device for conveying and holding a

pl at e- | i ke lrereert iacdor disrd. dar aBy oopeohtibe 20ffidngasondi fhirmspest s,
further conprising a stopper which is brought into cor_tact with the

pl ate-1i ke imerbesiut 0 gosthiorf iantt hekdithe kpl aierdike mRmdRY atotheon
prescribed position when the plate-like menber is conveyed between the

firse railolialq dholodi nghaerbest and: thed segosdeFatlohi ke 281RakdhAg tl?i%moef
by the conveyi ng nenber. 16 January 2003 11 Accordir_g to a seventh

aspect of ¢hha gRieseNt wiikhveknd OfF i risher @uits provigded &;carpopgRt —fowRti ng
apparatus equipped with a device for conveying and holding a platelike

T~ flel T' }51aingvhen®idt the plisketiel If@r@% Hdrered- &eaegagelgewe%

wr _ich conponents are to be nounted, two of the devices conveylxg and

hol di ng a:pl akg- Eh%%t”%%ﬁﬁrlﬁQ&PW@ﬂHlﬁd) i ope of the first to sixth
aspects are used as board conveyi ng/ holding devices for conveyi ng and

g e ooard | Ankles0MPAPERL MRUA! ! NO. AORRIGL LS M MIHOLLLG: Lhe 10

' conponents onto the boar a conponent nounfing work area in f e conponent

rmuns' ng 9@9@5@&9%&& whig geh@ munﬁr%@lts Al £5 ggglg edy el §1di vided, into a

irst mounting area and a S con ar ea he board conv%ylng

dlrectlonr one; QLetgﬁ&rsgmﬁoar L CPL_ %exlng1§n gkgLn%u%n%Fh e Ilke

menber is used as a conveylng evice

FHARIEC RN U A 1' B
S?F?L'eﬂg.%riiraﬂa%a g oy B4 SRR ARG & ol .vgﬁt’?# S REE E515 Hepr esent
dovi ce. o3 %%ﬁ&%wﬁg %§5ﬂ§?39ﬁ5~ Bl BEei e SRoEY Aoy e

Se%ﬁyth %%gﬁg er reia e to the first rail-like holding member 1is

second

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 & second aspect o0f the present
invention, there is provided a device for conveying and
holding a plate-like member according to the first aspect,

wherein the rotation drive unit is one motor for driving

25 forward and reverse rotation of the screw shaft.



25 first conponent nounting position of the first board 76 January 2003
12 conveyi ng/ hol ding device in the first nounting area and a second
conponent nounting position of the second board conveyir Lgi&idanliang20@3/i ce
in the second nounting area are disposed ir. zigzag so as to.be di agonal

y opposed to each 5 other. According to a ninth aspect of the present
invention, there is provided a conponen® nounting apparatus equipped with a
device for conveying arid holding a platelike nmenber according to the
seventh or eigrah aspect, 10 wherein a first conponent feed unit for
feeding the conponents to be nounted onto the board at an end edge portion
in the first nountihgcardangn apn opposintiedsi damefctt heoSecons npreténg ar ea,
and a first conponent recognition unit is disposed in the vicir_ity of the
first conporentidd, feedrni ts arba setord conpeserfof eednuaiti nboradgedi ng
t he conponents to be nounted onto the board at an end edge portion in the

second MpSTd iYgy a&E epl@BeaN i0RPaRintR Sidecofdihe £br sheNPUHINGE H&L3s, and a
second conponent recognition 20 unit is disposed in the vicinity of the

second coaneit {iedsdpbhd ACEGOTH Gy ttth d@M hy aspeeh0fs the Resent
invention, there is provided a conmponent nounting apparatus equi pped with a

devisce fars caBYeyd Nt Ak halidieg A ebat@u@%htg%m@ﬁ BLLOT HNQ iy the
ninth aspect, wherein the 16 January 200

member, but attached rotatably relatlve to the second rail-

like holding member, while the selective lock mechanism can

select alternatively an operation o¢f engaging with the

second nut of the second rail-like holding member to stop

10 rotation of the second nut or an operation of releasing

engagement with the second nut of the second rail-like
holding member to allow the second nut to rotate; and

the selective lock mechanism releases the

engagement with the first nut of the first rail-like

15 holding member to allow the first nut to rotate relatively

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 engagement 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 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

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



first conponent feed unit, the first conponent recog:~itior~ unit, the
second conponent feed ur_it, and the second conponent recognition unit are
di sposed substantially point-symetrically with respect tol@&Jammane?0dF the
whol e 5 conmponent nounting work area conbining the first:-nounting area and
t he second nmounting area. According to an 11th aspect of the present
invention, there is provided a conponen® nounting apparatus e& zi pped with
a device for conveying and ho 1 ding a plate 10 'lIi ke nenber according to
the ninth or tenth aspect, wherein the first component nounting position of
the first board conveying/ holding device in the first nounting area is

det er ni negédngonss der Bt ken heolaifistasegebet veenchhggkir st wagmponent feed
unit and the first conpor_ent recognition 15 unit, while the second

conponentsdDARE i A8 POskt o itdhe Shek bpard eaaveyving/ hpldipg dguice in
the second nmounting area is determned 1n consideration to a di stance

between thersecendconpanentideed Hakbeand idhersecand companent, # ecagni tion
unit. 20 According to a 12th aspect of the present 1nvention, there Is
provi ded . o _fount i DRALAL NS i bp i . Vi f nveyi
r~g and h%[ccdl'hg ggﬁ aggFigkg%rgfeC%@? a'cco'rrgﬂ%l%&t gggﬁnygér?%t% the nlg(%l}f%‘gto

11t h asp rei h ir o nt . fee I 2 c
component okt tai £ e SBrpancit rEad dh 5 Ferdingg Hakbly | 2s50coh
housi ng tapi o nents. t . mu ntq .t he, rd, ich are the
conponenf%gﬁ%8§eggggdﬁﬁéﬁh ﬁﬁgglggpg&gﬂgggr%Fﬁb gggg%§€#®é§ﬁchgofl?he
present irventien, there i s provi de~~ a CQTLIp~nant I:'l.p;I T It? ng
devi ce 55 rjpee"d with a device for conveying and holding a plate |ike
menber accordi ng tgﬁfn ne_of_the seyentq}to 12t aﬁpect ,_Wherein the

~i rst conponent no 1021 tTn of T ¥ r SSRAT d cron\}%&ﬂ ng/ ¥t ng
device ir~ the first unting area.and the second conponent npunting

posi i on *OISIG e sERBAG bbar BCHRFER Y ATy 89! T Yy Feds élbhd
nounting arega are disposed in zigzag so as to be diagonall opggsed to each
ot hdr | 2 POLEING e BOmGeHt G GBATIRFL ASFARLCIE { hE RPoRBRL SO o e
nmounted onto the board are housed on a tray, is disposed at a position

ot her th&drsie 455 ER+EE CSRFGHENt MM hgCPBRFLSIRT P t hERERFsEUSENt i ng
area, and another tray-type caonponent feed unit in which the conponents to
be mount BECHANE Sfhe B afe RERSEG% A #¥E§1d| dNdiRGIGEEF at EPhéhgecond
conponent nounting position in the second nounting _area. 20 According to a
14t h aspécreyt €hafpr eddnt & ndeREFEACTt hBREPPEABEEYEFed t8 cBRpoA&ael
nmounting apparatus equi pped with a device for conveying and hol ding a

pl at el | keiFerBépnacedr gt @ fanyher 2ok 1hee sé\ﬂe’ﬂ?{llfﬂq o MEBPIR Ifs peBts,
wherein, when the board is conveyed between the 25 first rail-like holding
mehBer aAuidee seesadledi | MovREentigofantiapy 20903 u8iholidkag hedbBérgby the
cor_veyi ng nmenber, each board conveyi ng/ hol di ng device fLrther conprises a
st epper WRibBISs brought into contact with the board and positions and

holds the board in a vicinity of a center of the whole
According to a fifth 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 fourth aspects, wherein the selective lock
mechanism engages with the first nut of the first rail-like
holding member to rotate the screw shaft and then the first
rail-like holding member and the second rail-like holding
member are integrally moved in parallel so that, first, the

25 first rail-like heolding member is positioned at a reference



5 conponent nounting work area combinir_g the first nmounting area and the
second nounting area. According to a 15th aspect of the present invention,
there is provided a conponent nDunting appar at us equi pped Weaneary@dPde for
conveyi ng/ holding a plate-like 10 'me_nber according to any -one of the
seventh to 14th aspects, whereir_, when the first board conveyi ng/ hol di ng
devi ce and the second board conveyi ng/ hol®i ng devi ce are positioned

adj acent to each other in one line, the board can be conveyed fromthe
first board conveying/ hol di ng device 15 towards the second board
conveyi ng/ hol di ng device. According to a 16th aspect of the present

i nvent i on,pasierion sampt oviieledtze compenentendonki mgchppdrat use lexpsgyperha th a
device for conveying and holding a platelike nenber accordir_g to any one
of the sewergdudrerizt twi2th aspect Sfidfairt hert canfr ithieng i taderaiflerl idag ryi ng
the board into each board conveyi ng/ hol di ng devi ce and an unl oader for
carrying thed chioay dnamtbe f r om edtbwbadred fiamsteyiung/ tol diong téeveae.t intarei n
the first board conveying/ hol di ng device and the second board 25

conveyi ng/tholiiangr deyvt ceacanlikdependamid Ynhpe/dorind thedanyary 200316
carrying-in of the board fromthe | oader and carrying-out the board to the

unl ogder, skeeRecthyeky. sACCORgtNhADy a thd h sasRee o itihe jMeseBlding
invention, there is provided a nmethod for conveying and 5 hol ding a

pl ate-1 i kg oHBIRer | s WherRid), awhens a oAl it Rl ewrshald disposed beiexterd in a

direction perpendicular to a longitudinal direction of a first rail-1ike

hol di ng mgpbher dpampeeonda1atioli kg h ng e tat [ telike
menber conggyﬁﬁgyhg | di ng deslce ZEU|%%egha%thl?%§b1%a ?rs€§%5|F ?dgha

hol di ng nﬁgmgera@ct tﬂ%%@@@%ﬁéb' Jd e 0] dwgcggﬁe% vaglg §80 €RENY in

and out and hold pl ate-1i ke menbér, rotation of a’nut iC

sor eut r eaded fox4benbald n§ sewsshali and,at tashed. b0 eagh. o e fhest

rail-1like menber t he second nall-rl I ng renber 1s

reg#éﬁfﬁg %g?hBaEaEE f%rs%°&%hlég?h$WJé menber and the second

rai I'ng me er are 1nt in parallel to convey the

Fail <1 ke hol di ng’ noRBEr or s norPrE: raﬁtéﬁ‘?‘?k@ TR AR Che
second rak%é“%ﬁ%tgﬂguggcﬂ?npﬁéifﬁ£§%e§§§9—like holding member and
then rotates the screw shaft so that the first rail-like
holding member and the second rail-like holding member zre
15 integrally moved in parallel while the adjusted gap is
maintained.

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

25 holding member by the conveying member.



so that the nut is rotated together with the ball screw shaft upon rotation

of the ball screw shaft. novenent of the one rail-like holding nenber is
regul ated and the other 25 rail-like holding nenmber of the16 Jamtary 2003 1|i ke
hol di ng 16 January 2003 |j menber and the second rail-Ilike hol ding
menber, of whic~: rotation of the nut is regulated, is noved during
rotation of the ball screw shaft so thationly the other rail-1ike hol d=~ng
menber is noved in parallel with respect to the one 5 rail-Ilike holding
menber to adjust a gap betweer_the first rail-1like holding nmenber and the
second rail-1like holding nenber. According to an 18th aspect of the present

invention, there is pre¥idedca ABt hod ffeMUNtIdL Q10 gompgpent s,

o
conprising: carrying in a board froma |oader toa first conveylng? Slding

devi ce; nmoming,the,fi Eﬁgégogyoeewaxang/ g%@ifg%rgﬁ&&&mﬂ%%ﬁgm

carried-in board to a si one conpor | uni t;

conmponer _téadir}og;;{tgl gﬂﬁhcgm@@@me fegd %%inkfe%&fget : dbgépei%'t %eb;ﬁ%tg%—m);fé

board convey! ol di'ng device; carrying out t oard from
2C conveying/ hol ding deyice. ;carkyl g e b

boar d convéyrhd?‘GTﬁlhg device into é‘§écdﬁ@g%§%§%£%%ﬁgégg;é%%%ﬂ%}$§?éIrSt
devi e, M09, (0%, sEeendbEsLd ORI ol o ng devl e 2l ding e,
uni t; nDuQ%ﬂ1e§¥£ QQS tRo&gi%geap%h%kéaﬁgﬁgmﬁémgggdaccording to any
one of the first tco sixth aspects are used &as board
conveving/holding devices for ccnveying and holding the
board in the component mounting apparatus for mounting the
10 ‘components onto the board, a component mounting work area
in the component mounting apparatus, in which the
components are mounted, 1is 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 member is used as a first board
conveying/holding device in the first mounting area and the
other device for conveying/holding a plate-like member 1is
used 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 mounting position of the first board



unit onto the board held by the second board conveyir_g/ hol di ng device; 5
carrying out the board fromthe second board conveyi ng/ hol di ng device; and
carrying the board carried-out fromthe second board conveybrightalk @008
device ir_to an unl oader. According to a 19th aspect of the present 10
invention, there is provided a nethod for nounting conponents according to
the 18th aspect, wherein the conponent mpunting in the first board
conveyi ng/ hol di ng devi ce and the conponent nounting in the second board
conveyi ng/ hol di ng devi ce are sinultaneously perfornmed. 15 According to a
20t h aspect of the presen~ invention, there is provided a nethod for

mountir_g.sarRoneRyscaesdldide 1ot he I8l aspect mopheniein.o M | gnfhg one
ccnponent feed uni't and the other conponent feed unit aré opposed to each

other. ! hg-CoRRONERhSoAER: TNBLEM: 08 G20; fald afea ofe t e popr doga.g Side
of the one conponent feed unit in the Tirst board conveying/ hol ding device
and the c at t on. a :hal rea - t pard o i de _of the
ot her con%gﬁgﬁggggégggg??%?Hﬁgﬁéggeéghdé%%aﬁg"ggﬁvgg?gﬁf%gpdgﬁgﬁﬁegf8e. 25
Accordi ng,t st aspect_ of the_presant ;.16 Januar 003, .19 | nyention,
there is %’f%@?aéé %nrre d oTéngﬁntt%ngg]toﬁi‘)%%é%tQE" c)égr?p&sneéllt%ét%‘éc 8th
aspegt, mhgﬂggn the board conveyance fromthe |loader to the first board ire
n' Tl i 25750 a ar ~ rp ~a~nr frpt acon yin~,/n~..d ng de ~, th bo
_~r_r_ya.. a_m 5 tirsttboard cogﬁ yi ng/ hol dir: q_vice to the
second board conveying?hStBPng *devPce 1ANE t RERSSAr d & nvgvané%r??%%fthe

second board conveyigﬁ/holdin devicg to the unlggdenﬁg{e si nul t aneousl y
per f cr med M ARRoF 4 hgtEB 8 25nHTGYPEEE 6f PRROPFE e MOWH i1 AR T tihere i s
provi ded a work device for_ a plate-like nenher, co ising: a first

Dl ot e || KRR HoRGest 5 FEFSl RGT SR ek FCanPELRLH% § AHE AT a
plate-1i ke nmenber at a plate-I|ike nenher conveying position and hold the
carri edl S3¥e pRERAL kECRRAFENT atQeddiftl FIRYLETN kBT mefbehth aspect,
conveyi ng/ hol di ng devi ce which can be adjacent to the first plate-like
menter cofVRSRHY/ Ml df HES BevFeBPaReRhe pR&fe- PRKkE néﬁﬁérﬁﬁﬂ#i&ﬁ nghe
position, carry in the plate-like nenber via the first 20 plate-Ilike nmenber
conveyi ngIHR ARt HYeFeced e halogndrst carEPed-sh BPare- |#ke aended, el carry
out the held platelike nenber at the plate-like nenber conveying posi tion;
a first msdnpreincEheof imeh MPUHellgratrepl ateldkeopRapbie side of
conveyi ng/ hol ding device in a direction 25 crossing the plate-Ilike nenber
conveyi ng-h reetdiovh edwekdy aneaJandr§ PODSC component recognition

unit is disposed in the vicinity cf the first component
15 feed unit, and
a second component feed unit for feeding the
components to be mounted onto the board at an end edge
portion in the second mounting area on an oppcsite side of
the first mounting area, and a second ccmponent recognition
20 unit is disposed in the vicinity of the second component
feed unit.
According to a tenth aspect of the present
invention, there is provided a component mounting apparatus
equipped with a device for conveying and holding a plate-

25 like member according to the ninth aspect, wherein the



20 the plate-like nenber conveying position and a first work position at

wzi ch a prescribed work is perforned for the plate-like nmenber held by the
first plate-like nmenber conveying; holding device; and 5 al&dawady 208 ng
device for noving the second plate-like nenber conveying/ hol ding device in
a direction. crossing the plate-Ilike nmenoer conveying direction between the
pl ate-1i ke mer~ber conveying position add a second work position at which a
prescribed work is perforned far the 10 plate-like nenber held by the
second pl ate-1i ke menber conveyi ng/ hol di ng devi ce. According to a 23rd
aspect of the present invention, there is provided a work device for a

pl ate-1i keirerbejorpeedri ngeé@ Lh@+22ﬁ@ea&ﬁﬁqy- yhesehene weekqaneacef 15
the work device is divided into two, a first work area and a second work

area, assyfiry tEBeP'Qb@ohﬁkecﬁﬁﬁgﬁéq%onfeﬁﬁngughEeCtbﬁ@ atnhkhespkaher | i ke
menber conveying position as a border, and during a work fcr the plate-Iike

nmenber, tBSn%@nEh&Stﬂ@BHdHhé&%ﬂceuﬁnﬂesaEQe1Hf§§o§3é“esu %@aHEHQ$iV

conveying/ho ding device to the first work position in th Irst work area

n which phenpresghibed cuank ipper Lorgedel o thecphate: ke pnpes, hel d by

tre first plate-Tike nenber conveyi ng holdlng device, whil second

Tovi 89 25 dguLEenOkBSdNG Sepond plake-ddd gﬁ@veehgo g dohding - 16

January 2 evice to the secor on 1 n t e secon

in which gpg?a%gac &Qeg ggaﬁ LS uhen %ﬁgﬁror the piate |ike menber held by

t he second p er conveyi di ng devi ce.
According to an 1lth aspect of the present

invention, there is provided a component mounting apparatus
equipped with a device for conveying and holding a plate-

10 ‘1like member according to the ninth or tenth aspect, wherein
the first component mounting position of the first board
conveying/holding device in the first mounting area 1is
determined in consideration to a distance between the first
component feed unit and the first component recognition

15 unit, 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.

20 According to a 12th aspect of the present
invention, there is provided a component mounting apparatus
equipped with a device for conveyving and holding a plate-
like member according to any one of the ninth to 1llth
aspects, wherein the first component feed unit and the

25 second component feed unit are component feed units for



5 According to a 24th aspect of the present invention, there is provided a
wor k device for a plate-like nmenber according to the 22nd or 23rd aspect,
wherein the plate-like nmenber is a board onto whi ch conpondftlanaarg 2003 be
nount ed, the work device for performng the work for the 10 plate-Ilike
menber is a conponent nounting apparatus for nounting the conpcnents onto
the board and the first and second plaie-|i ke nenber conveyi ng/ hol di ng
devices are first and second board conveyi ng/ hol di ng device; and a
conmponent mounting work area in the conmponent 1S nounting apparatus, in

whi ch the conponents are nounted, is divided into a first nounting area and

a secon%@@yﬂﬁgn&%ﬁ% akoRgoRRear dc SOMELYhAgn dbiedd @, thie Hbdss, board
conveyi ng/ hol ding device can be noved to a first conpor_ent nounting

posi ti onaschheLi e8L WBEKCRRSE ABuRA el iiealy 30 punting area by the

first noving device, while the second board conveyi ng hol ng devi ce can be

noved to a second g£oppPASAL, Munting lpéjr_sﬂti%v‘_lp@étt hgfse%%neddv%é%eo&si tion
ng

in the second nounting area by the second np device, "an € conponents

are independent d ont r el _by .each . .
conwveyi RO 1Y ABULEE | B odg ARUR i A "L i aniary 2083 B2 4%a.

Accordir te a.25th aspect of the present .invention,. there is provided a
work de ll?%?d aw[l)F%t %— I# Vel%ree; EOEeFog&%/r‘&gngari%okﬁ%%dﬁﬂghaaé’d‘@c“te,_ wherein
a first .5 conponent feed unit for feeding the c onents to pe nted onto
t he boar]‘(f"?esnﬁ?@%%e&%ﬁo%%”é%d%gdgaé‘%of’ﬁleor?q n&?%e Sfei‘??tt%gﬂt H%éhar ea or.
an opposite side of the second.mounting area, a first conponent recognition
ani t 1 s ARRRSISEd TASESGTeiTle y: bFS § hEORPPEEnE oM Ertn cBASHRFE? £G - and
the work device further conprises: a rking head which can nove in the
first msdtidgrea. qﬁcﬁs 3 eé’d'r?&n/ﬁ’gﬁtdsmf ORHES | st &&Fpordht & eed
unit, and nounts the conponents onto the 15 board held by the first board
conveyi RGN Idich ¢t 1fdvi 3R poa? t § R af OTRRNE T F STOBBRPBHRP SABAAT A
position after the conponents are recognized by the first conponent

r éogni tthen ﬁﬁFPPdaHHO%F§eéGWWQﬁ%ﬁﬁﬁﬂéid$%kddﬁﬁﬂﬁefo%nfééﬂinQeFﬁédZO
conponents to be mounted onto the board is disposed at an end edge portion
in the Beseid Nt dEan@ LR <Al TROSeh Yppokyiad stde2df te heef HidgoRrBLAYI ng
area, a seccnd conponent recognition unit is disposed in a vicinity of the
second EEPESTShttd eedchinPthednd & hier wr kvelevresrpuenferf aashpinslesins a

wor ki ng head whi ch can nove in the second nounting area, 16 January 2003
which the components to be mounted onto the board are

housed on a tray, 1is disposed at a position other than the

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

20 According to a 1l4th 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 any one of the seventh to 13th
aspects, wherein, when the board is conveyed between the

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



23 hol ds the conponents fromthe second ccnponent feed uni t, ar_d nounts
the conponer:ts onto the board held by the secor _d board conveyi ng/ hol di ng
devi ce positioned at the second conpor _er:t nounting positi®damfare0@he
conponents are 5 recogni zed by the second conmponent recognitior_ unit.
According to a 2'oth aspect of the present invention, there is provided a
work method for a plate-like nenber, comirising: while a first plate-Ilike
nmet er conveyi ng/ hol ding 10 devi ce which can carry in and out and hold a

pl ate-1i ke nmenber, and a second plate-Ilike nenber cor_veyi ng/ hol di ng devi ce
whi ch can carry in and out ar_d hold a plate-like nmenber, are positioned
adj acent heleael otheibét abpl attthd | KEoABEDEAGCOMERIH AW, POSEERONHoGHT Vi NG
the plate-like 15 nmenber ir_to the first plate-Iike nenber

conveyi ngtbakdinggievi1can£adyiFd Forthercaihined-dds PAateobbke werber and
hol ding the carried-in plate-like nenber by the second plate-Iike nenber

conveyi ngf Bolgdigigdevi feoVichithed | kstnplafe-hdkeq merbery, sony A{lgéﬁa' di ng

device, and carrying in 20 a subsequent plate-like nmenber an ol ding the

subsequenpﬁpggt &rld KB aBmPeln by the-{i{sl Rlate- 'dh q:eemerren@ (rarthe whole

conveyi ng/ hol' di ng” device; noving the first plate-

thn;gfy: pgé@@%?b@gtd&va&&ﬂgo%?ﬁ %lr.%tae'é&rﬁi%:r&h%goﬁg%tey}ﬁ@n99g t{aon

position ina direction Yy ~ Crossin

plate-likgrggjéggﬁopgfgégéhggﬁwqﬁ%ydéwagéﬁgiroving the second plate-like

menber conveyi ng evi ce tTrom ate-1i ke menber conveying

position to a secon tk.pQsition jn irection,_crassi t~~e plate-like
5 menber conveyi ng gF?@EEﬁgﬁ; Bﬁ%fd%ni%%gg p?é@%FFbe&ﬁio?%“?orpﬁﬁ%ﬁng
plate-like nenmber r.eld _by.the first plate-like nmber .conveyi ng/ hol di ng
v ce. at RTERTITRL" SBFRSDSS! BrON Bl PP EIIeR et BRP R RS of Jt he

p'ate'”'%ﬁﬁngﬁé QEE% 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 to each other in one 1line, 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 is provided a component mounting apparatus
equipvped with a device for conveying and holding a plate-
like member according to any one of the seventh to 1l4th

20 aspects, further comprising a loader for carrying the board

into each board conveying/holding device and an unloader

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

25 conveying/holding device can independently perform



10 ~ by the second pl ate-1ike nmenber conveyi ng/ hol ding device at the second
wor k position; noving the first plate-like nmenber conveyi ng/ hol di ng device
fromthe first work position to the plate-Ilike nenber convé§iJagugep2003on in
a direction 15 crossing to the plate-Iike nmenber conveying direction, while
novi ng the second pl ate-li ke nenber conveyi ng/ hol di ng device fromthe
second work position to the plate-likelfenber conveying positicn in a
direction crossing to the plate-like nmenber corweying direction; and 20
while the first plate-like nmenber conveying/ hol di ng device ar~d the second
pl ate-1ike r.;enber corweying/ holding device are positioned adjacent to
each ot hezrayitbeipl atfe-thd&eboenberfroor welyeé ndopdsirt iaand caerying-out t he
pl ate-1i ke nmenber held by the second plate-like 25 nenber conveyi ng/ hol di ng
devi ce frloan bberdecondhpl ahtokidke, rkGpkuiiaral 2003 2~ nenber
conveyi ng/ hol di ng device, and carrying out the plate-like nenber held by
the first plate-likecoediher eenveyi ngfwl dipgedevi e frigmat herbbest
pl ate-1i ke nmenber CO ' ?Veyi ng/h~:,1 di ng da~TIC2 to fiha geCpr,,d
~1_ata_-idkent Pohel thare 5igorpmayt NGLdoldi g I8N 68 r AceRRAINGGt 028g27t h
aspect of the present ir_ver~tion, there is provided a work nethod for a
pl & e- | iks dBAber aSCOFELNYKEO i 26! hiAsReGth, WIRERI Ny WheR asMpik area
of the work devi ce is divided into two, a fi rst work 10 area and a second
wor k' ar ea, Ass Ul 8. 588 hatgtldnle iTENDes: FORY S¥h NG Sl a At 4 he
pl ate-1i ke menber  conveying position as a border and"the plate-I11ke menber
conveyi | i Vi ~ak t©; - Lti o £
Bl at o | 1 e e e TG Ral Ging: 15 dovi To T 5 apved ro e Tt vor k
posi tion.J h LLst rk ,anea, . | I.C pr. i bed. work i erforned
gddlé §$Egﬁa raarny é;é?i%gf?%gé He@?%r f%f%%%?’ﬁﬁngeﬁfﬁgé

for the plate- menber h fir pl at'e e

conveyi ng/;hol di evice, il e.the second plate-|ike nmenber. .
conveyi rqg/)%ol %!e%e_ evicggwie\gﬂ#ﬁ?eh@qtdoﬁf%e agee‘%ocned_ wor K-20° pos“flt“i}bn tlhn' t he
LGt o | 108 HonBer LRatY by he B SR ot B KB Fe ROere Ranv &y g A di ng
device. [ Accarding_to_a 28th. aspect of the present invention, .t elis

or ovi del oA itk RetRed 1 orMAE3r Har | FRE 5 Hantte adtor dFRG (% The 2oth or
27t h asggqt,_aﬁ1rein, when 1 anqaryZQOOB 2c . the plate-like :r.enber is
a boar dPAtE WHith E&TESHent § %4 95 b& o FanfEd, Fie Shor R SdeFFEE% or
perform the wore: for t pl ate-1i ke nmenber is,a conpaonent nounting
appar at GE%F&ded 1. FILE‘ b[aﬂ.g. Cf)?r’f%"."".sgla‘fitt 5 :?Eﬁ??gégg&fr Eath 10537
Z'ct ¢~ n~ Ltio u~~np.. second pl ate-1i ke menber conveyi ng/ hol di ng
devi ces t&fe Fi%SH Q%ﬁ}{;&kﬁixﬂ6§ﬂ§(ﬁ%ﬁkﬁﬁrﬁﬁ otef ngedebfceellahaks
copponent _nmur ting work area ip thﬁ conpogent Q%unthg apparatus, in which
conponefPs 34R¢ memPel i dFFPHeatFPRt A F£rest %ntfilﬁgsrarééléﬁalgesecond

nnunting area along a 10 ~ board conveyin% direction;.
olding member and the second rail-like holding member are

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

regulation of rotation c¢f the nut of either one

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

member and the second rail-like holding member is released

so that the nut is rotated together with the ball screw

shaft upon rotation of the ball screw shaft, movement of

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

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



the first board conveying/ hol di ng device can be noved to a first conponent
nmounti ng position as the first work position in the first nounting area,
whi | e the second board conveying/ hol ding device can be novad Jaausty2e0®nd 15
conponent nounting position as the second work position in the second
nounting area by the second noving device, and conponents are independently
nmounted onto a board held by each board7conveyi ng/ hol di ng device in each
nounting area. According to a 29th aspect of the present 20 invention,
there is provided a work method for a plate-like nmenber according to the
28t h aspect, wherein, ~ n the first nounting area, the conponents are held
by a workémige heagdf riwe askidosid ceappnenke f eed ding tmémskal | e afhasner _d
edge portion on an opposite side of the second nounting area in 25 the
first nountingorrea duei ngid hies preserd bed, WoEKmodady dudibhg apyasyi 2903 27
after the conponents held by the working head are recogni zed by a first
conmponendr r egeIM1II0Ns &tk Qhsresed | PhatVicHin) tyn of okhe f 4511 component
feed unit, the conponents held by the working head are nounted onto the 5

first b%ﬂdf&@"x@afmh%dénegeee'hcefgggiﬂeilomhatre%%éé S Goamanent

nounting position, while independent rom t he above conponent hol di ng,

CO@O”e@aff—PﬂJ@étﬁﬁ%&%ﬁ@?m&%?”%@ a% eﬂé}g%géﬂ bhe,sggond Jroiging area,

t he conponents are wor Ki om a_second conponent feed

uni t Tnsialledal ag8ad cqanpartion on-anomnesi Le;side, 8l e sepond
nmounti ng area 1'n thé second nounting area, and, of fér thé conponents hel d
by the gﬁﬁh&ﬂg head are recogni zed by second conponent recognitior_ unit
di sposedinavicir:ity of 15 the second conponent feed unit, the

conponents hel d by, the r ki ng_head mount ed ont o .t he,second bqgrd
conveying/holding¥héVF§§9%%si$?oﬁ@a g{gFﬂe 4285fd cBfpoldft MERTE Y

position. 20 Brief Descripti.on &_Draw ngs_These ,and other aspect.s and

feature§qﬁeqqﬁ?ﬁﬂes%%?r?nvéﬁti§HQMﬁ4g%ecaneW§aQ%ffrBﬂFth@oﬁ8ﬁ%ﬁﬁr@

gﬁﬁcription taken in conjunction with the preferred enbodi nents thereof
i-t'h reF%W@ﬁﬂﬁ§QQ§%Iﬁ?“ﬁﬁ%ﬁﬁﬁ&ﬁying 25 draw ngs, in which:

carrying in a board from a loader to a first
conveying/holding device;
moving the first board conveying/holding device
holding the carried-in beocard to a side of one component
15 feed unit;
mounting components 1in the c¢ne component feed
unit onto the board held by the first board
conveying/holding device;
carrying out the board from the first board
20 conveying/holding device;
carrying the board carried-out from the first
board conveying/holding device into a second board
conveying/holding device;
moving the second bcard conveying/holding device

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



16 January 2003 z~ Fig. 1 is a general schematic perspecti~Te view show ng
a conponent nounting apparatus having a board conveyi ng/ hol di ng devi ce
according to an enbodi nent of the present invention; 5 Figi63ahsarg2g68er al
schematic | ayout plan or the conponent nounting apparatus of Fig. 1; Fig. 3
is a general detail plan view show ng the conponent nounting apparatus of
Fig. 1; Fig. 4 is a detail plan view sH®um ng the board 1C ~
conveyi ng/ hal di ng device of Fig. 1; Fig. 5is a detail right side view
showi ng the board conveyi ng/ hol ding device of Fig. 1; Fig. 6 is a
perspective view showr_g the board conveyi ng/ hol ding device oT Fig. 1; 15

Fig. 7 i sommetaid oxddargedtri ght side view showi ng a selective |ock
mechani sm of the board conveying/ hol ding device of Fig. 1; Fig. 8 is a

detail front view show fingheokpandneenvayi RaLhItdidy denpegent He@q 1, 20
Fig. 9 is an explanatory view showi ng an operation of conveying a beard by

two boar gnganveynty/ holdhdg dewvirees nilde egmporent MWHJRO appakat us of
Fig. |I; Fig. 10 is an explanatory view show ng operations 2S of returning

to the okigh2 At MUNily &f,support rail 16 January 2003 29 units in
t he board conveyi'ng/ hcl ding devices in the conponent nounting apparatus of

Figs 1; Fig. 11 is Al c@t-or ¥hui shgwi pg ar i td Ty
, e~ 1t~ i oni tr?(f gil a S~.a-e ?{Dtyg f%% l:—iré11§ae@émt ,jgoéggrd 5

conveyirgéﬁb%&QEQV AV Ged )y dZe Lpponent nmounting apparatus of Fig. 1

Fig. 12 rs an-ex _plar:atory view show ng an operation of returning to the

origins of support .Lall, yplts,on 4§ d oeked:3hdes Of r1 0§ 9% dsecong
conveyi ng/ hol di ng Jévitdes
board conveying/holding device into an unloader.
According to a 19th aspect of the present

10 invention, there 1is ©provided a method for mounting
components according to the 18th aspect, wherein the
component mounting in the first board conveying/holding
device and the component mounting in the second board
conveying/holding device are simultaneously performed.

15 According to a 20th aspect of the present
invention, there 1is provided a method for mounting
components according to the 18th aspect, wherein, while the
one ccmponent feed unit and the other component feed unit
are opposed to each other, the components are mounted on a

20 half area of the koard on az side ¢f the one component feed
unit in the first board conveying/holding device and the
components are mounted on a half area of the board on a
side of the other component feed unit in the second board
conveying/holding device.

25 According to a 21st aspect of the present



10 in the conponent nounting apparatus of Fig. 1, Fig. 13 is an explanatory
vi ew show ng an operation of returning to the origins of support rail units
on the al ways noved sides of the board conveyi ng/ hol di ng d&viaesry 20dhe
conponent nounting apparatus of Fig. 1; 15 Fig. 14 is an explanatory view
stowi ng an operation of adjusting the support rail units on the always
noved sides of the board conveyi ng/ hol digg devices in the Conponent
nounting apparatus of Fig. 1 accordir:g to the board width: 20 Fig. 15 is
an explanatory view showing a state of the support rail units of the board
conveyi ng/ hel di ng devices in the conponent nounting apparatus of Fig. 1
when a boapdchsiBel ng waweyeds FigoulGids an expkanat ory, Vi eﬁ@&ﬂ@%gg a
state of 25 the support rail units of the board conveyi ng/ hol di ng 6
January 2003030484 GReduLNE COMPOOCHELEOUELERY RAAAIS AL Eigrd .
when conponeﬁtseare being nﬂﬁ%ted; Fig. 17 igbaﬁ gxp éhé?%rythem/sh%mﬁng a
state of LDe,SYBROE! ! aioh unidg of tledwardynnyey, pg,Lhol ding 5
devi ces in thé  conponent nounting apparatus of Fig: duri'ng” mai nt enance
thereof, replacenent of..suppQLL.RLns o syppqrt plates, or change of
nozzl es; %?g.““ gnFZ}"aﬁ é>§<‘§| a‘%%fary'vi’%rw s%g"\?m*r?g a 545 S hg*gﬁpp%l"? rail
10 devices iin the conponent. nounti ng

units of zhe Eo rd _conveyin AhoISi . |

appa atus%bfs i%@a Cﬁhg?¥vﬁgﬁﬁgﬁ PﬂélBEér R10TE | §°corpT eCEFCIEI P4 F i s an

expl anatory view showing a state of tgf support rail units of_the

r espect | VESBBSY I EORTETRE/ ROF i RY B%I GBS PREHe COSMIRSRS MRa T 15

apparatus of Fig, 1 ghen boards are arrigg out after. the ionpletion of the

mount i ng SpePaEi BRATE FOVFEYY %]J(%’f%%a BVYCEi &R shofi HEL1R28EAt &5 the

support rajl units of the r sgective board cor _veyi ng/ hol di ng devices in

t he conpo%%%ﬁl?ﬁﬁﬁﬁ?ﬁbyzﬁeﬁgﬁ P&fus of Fig. 1 when boards are carried in

Fig. 21 is an explanatory view showing a state of the sup?ort rail units of

the board conveyi ng*FePEFAGIdetPced i Fae BRRMent ChoukbEng PASSEE: us of

Fig. 1 when nmounting of conponents is started after conpletion of 25

caﬂﬂ&ing-ﬁﬁV%ﬂt%Qﬂy be?ES; 15 RBOYARBEr§ PopS device for a plate-like
member, comprising:

a first plate-like member conveying/holding
device which can carry in and out a plate-like member at a
plate-like member conveying position and hold the carried-

15 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
position, carry in the plate-like member via the first

20 plate-like member conveying/holding device, hold the
carried-in plate-like member, and carry out the held plate-
like member at the plate-like member conveying position;

a first moving device for moving the first plate-

like member <conveying/holding device in a direction

25 crossing the plate-like member conveying direction between



31 Fig. 22 is atimng chart of a board conveying operatior_ in a first
board corweyi ng/ hol di ng device in the conpor_ent nounting apparatus of Fig.
1; Fig. 23 is atimng chart of a board conveying S operat i®danuarn28@&tond
board conveyi ng/ hol di ng device in the conmponent nounting apparatus of Fig.
1, Fig. 24 is a schematic right side view showing a state of the board
conveyi ng/ hol di ng devices in the conpongit nounting apparatus of Fig. 1
whey. conponeras are 10 being nmounted' as shown in Fig. 16; Fig. 25 is a
schematic right side view showing a state of the board conveyi ng/ hol di ng
device in the component nounting apparatus of Fig) 1 when the support rai
unit is reherpedteelife afidgher asoabewinign gogitilsh ahdFi=g.f X6st Swark
schematic right side view showing a state of the board conveyi ng/ hol di ng
devi ce i npdHet conparenthiBNki g appadséds wek- kFiis peddbirRgdt ey sratpkenance
in Fig. 17, Fig. 27 is a timng chart of the support rail 20 unit of each
oL the bogrgheonveyi ngéhokdi nge deViges tRet hel CONPONERNE  IDURE T NG=APRAT At US
of Fig. 1 when the support rail unit is returned to the origin and adj usted

accor di ng:4:9v4 hen bpas davhgt Revilbg; 284 s a bl ock diagram showi ng a
connection 25 relationship of a control unit to respective drive units 16

January 2003 32 ar_gd sensois i Jihe; CmRA.Lent poupti i g apparatds,of Fig.

C
1; Fig. 29 is a plan view showr_g a cor.:ponent mour.~Cng apparat us

accor di ri—ggl.vés -al”l%é‘%eﬁg*&diéﬁﬂ{ ef%%ﬂ?oi’&ﬁr?&”he%%%r—fﬁ Q' s e di §n 30 1S

a plan v OW ng a state nmponeént ° nounti ng appar atus of Fig. 29

duri ng coIpaner:d {@gnégggﬁg&ga%ﬂﬁeﬁ &ﬁ@%@%ﬁ@%ﬁ@%ﬁ Yalhol 2

first bo conveyi ng/ _ icein trec _ un~=ing appar at us
of L0 Ay beat o, ate heLna LenlACK o FLa L 32 Laqt.rlan v afion no 2
o o B B SR BRs YR B BN A e P
ST o, S LG BR5eg TSR O FLA SAA3 R BELBECILYS, MG,
S?ggngn%ﬁ33%5$lnjﬁg¥§¥éngg§§ggrdlng to the yet another e.~odinent of the

According to a 23rd aspect of the present
invention, there is provided a work device for a plate-like
member according to the 22nd aspect, wherein a work area of

15 the work device is divided into two, a first work area and
a second work area, assuming the plate-like member
conveying direction at the plate-like member conveying
position as a border, and

during a work for the plate-like mermber, the

20 first moving device moves the first plate-like member
conveying/holding device to the first work position in the
first work area in which the prescribed work is performed
for the plate-like member held by the first plate-like
member conveying/holding device, while the second moving

25 device moves the second plate-like member conveying/holding



Fig. 35 is a plan view of a conventional conmponent nounting apparatus: and
Fig. 36 is a general schematic |ayout plan of a 25 conponent nnunting
apparatus according to yet another 16 January 2003 33 enth®dpfaiy 2893 t he

present invention. Best Modde for Carrying Qut the present invention Before
the ueSCr'ptlo!': O tdv present Inve::tl10 : 5 proceeds, it is to be noted
that |ike parts are designated by |ike réf er ence numeral s t hr oughout the
acconparyi:~g drawi ngs. In a conmponent nounting apparatus ea_u=peed with a
pl ate-1i ke nenber conveyi ng/ hol di ng device and a nethod 10 therefor
according to a first enbodi nent of the present invention, as shown in Figs.
1 to 3, céi®ydisent e nbafPEd bAKY PBoEIPL EhthahFeRCBEnpelEntES & e
mounted (a board referred to irrespective of its position is designated by
r ef er ence IpurmEr&a¢h 2Ehehid ee soareRd avospeci S i e pbernpdnsar etlls @esitgmat ed
by reference nunerals 2-0, 2-1, 2-2, 2-3 or the like) as an exanple of a
pl at e- i ké ikenbenemperaserav@r e bivhi stesbodseeondi s pAmild edi ko soehbarboard
conveyi ng/ hol di ng device and a nmethod fer holding the board 2 is explained
bel ow. 20ctheeyimgdendidimourtanigcapparatus is outlined first before
explained in detail. In the above conponent nounting apparatus, in a
conpénent nounti ng Wadkratieay | toneacofdah. emspermuntd g appar ptesentwo
el ectronic circuit boards 2 are diagonally 25 disposed in zigzag so as to
be opposedntenedach,othere isl@rbaniddd 2003 BAevice for a plate-like
member according to the 22nd or 23rd aspect, wherein the
plate-like member 1is a board onto which components are to
be mounted, the work device for performing the work for the
10 plate-like member 1s a component mounting apparatus for
mounting the compecnents onto the board and the first and
second plate-like member conveying/holding devices are
first and second board conveying/holding device; and
a component mounting work area in the component
15 mounting apparatus, in which the components are mounted, is
divided into a first mounting area and a second mounting
area along a board conveying direction, the Zfirst board
conveying/holding device can be moved to a first comporent
mounting position as the first work position in the first
20 mounting area by the first moving device, while the second
board conveying/holding device can be moved to a second
component mounting position as the second work position in
the second mounting area by the second moving device, and

the components are independently mounted onto a board held

25 by each board conveying/holding device in each mounting



Conmponents can be nounted i ndependently on the respective boards.
Therefore, tw sets of working heads, drive units thereof, board
conveyi ng/ hol di ng devi ces, recognition ,"~c wild So forth 4af6dacdiarg@l0Zed.
C:r thernD"'F?, the board C.... m~.~~....r - -- 5 conveying/hol ding device
hol ding the electronic circuit board 2 is noved to a position closer to a
conponent feed unit in each nounting are® to nour:t COpO?l er~t5. The
reference for adjusting the board conveyi ng/ hoLdir_g device according to
the width of the board 2 (distance adjustnent 10 according to the board
width) in a front-side nounting area closer to an operator of the two
divided cempmner:t ;ounting ~rork areas is an edge portion on the front
side, while that of the other nmounting area, w:ich is further fromthe
operator, is an edgeiqpustdomg obcthe redtisi despddt Congequent | preishet
nounting tinme can be shortened by mnimzing the novenera distance of the
wor Ki ng headrdrimamrcomionent 1 § eetd nide80APRBERAT dEeERENIFLI-OR 1A sceRpaneNt
nounting. Board 2 carried into the respective board conveyi ng/ hol di ng
devi ces apen@Ree Residddinged ite ateent nalt 20 spelddon andAden the shoard on
t he board conveyi ng/ holdir~g device on the right hand side in Fig. 2 is
posi ki onedohpdret effleedthidg tt heohoarsd en iy ~¢ HRoald reepwepd _gbhobdi ng

device on the left side is positioned to the right so that the nounting

moverent gdi,shaRee LAk benseduaed and &b%ﬁow@ 2B LE”%rg&;‘n%@(g?SBQEE?Bﬁd'

Furt hernore, when the two boards 2, 16 January 2003 e positioned

N 210289:50 8 &N agoRdly OQPgéedort.oa%aﬂ??BBE@te (bl T @y fepd units

can be di spose .~ Zlgzag so as to be diagona opposed to each r.

Ther ef Lvely. di d 5.feed units.d

not | need PEEREe H e R el e a2 SR Ll 25 0P o
b L | osel y,. t:her. h ing..t h ' i ne. . thi

mount i ng. SpseeE heE e R A e PR R A et onent

nnup@ir_ga%g apparatus accordir_g ~ to or:e enbodi nent of the present
invention 1S explained ir: detail with reference to Figs. 1 to 9. Through

(hese figures. | gkecsoranent memars gL desgnated by |ike rof orence T

o an, v e xespecti el s shou ng.gn el feLronL, coponent  muny | ng apparalue
o o0 ST A AT, BRI e
convey nq_direction 2L, bestd conyewin posiion thel Ly divided

reference nuneral 1. denot a Loader,, which is disposed on the pboard
carl(rq{/i ngi Oasg%e%ﬂldrh Yco%%‘@nef%frﬁgun??ﬁﬁgm&qpvaeﬁ@an%é@?l%fbg2 4TS es an
el ectronic cjrcuit board 2 into the conponent 16, January 2003 30
conveyand®® ht2R1H &L FROnpohS BnCORBIREN Ty MR k2 eBO586 1NN adttieth t he

first mounting area 201 and t~: e second nDuntin%
the Tcomponents are recognized by he

first component
recognition unit, and

a second component feed unit for feeding the

20 components to be mounted onto the board is disposed at an

end edge portion in the second mounting area on an opposite

side of the first mounting area, a second component

recognition unit is disposed in a vicinity of the second

component feed unit, and the work device further comprises

25 a working head which can move in the second mounting area,



area 202 are disposed adjacent to each other. Reference r_u:-r,era~ 11 is
an un 1 cider, which is disposed on the board 5 carrying-out side of the
conmponent conveyance path or. the conponent nounting work 48 danuzon20ed
carries zhe electronic circuit board 2 out fromthe conponent conveyance
path on the conponent nour _ting work area 200, in which the first nounting
area 2Gl and the second nmounting area 2@3 are |1 0O di sposed adj acent to eaclz
other. In the electronic conponent nounting apparatus of the above

enbodi ment, various conponerlLt menbers are positioned pointsymetrically
with respect to a central point 102 of the conmponent nounting work area 200
(see Fig. htQdsastitesecoinpedehfsbedamn That siesontef@mmeitineeald 3ndenotes a
first board corveying/ hol ding device eaui pped with a pair of support rai

units 21, a3 et ssupRordodpddenit tones erhefeoaed hellr pgspast kueoek their
positioned, reference 20 nunerals 21, 22 are used while reference nunerals

21-1, 21 Boa%a-lc@ﬂdegzné/%qaq&gd HOt18UPPOSELE BbhedNids aheSPeELbhE
positions) for conveying and holding the electronic circuit board 2 carried

in fromthempeader 1nﬁ5ur§t'."'ﬂ1@°\7%959@@¥§yi RE+RESI tien. Referencesnugpeal 4
denotes 25 a working head, to ich a plurality of, for exanple, ten 16

Janugry 20Q353R:6QRAPBRE M S UHd Ry N SSenkO Eé’éo?zﬁgﬁf&g gagroldir:g an

el ectroni c conponent are replaceably attached ~-n irst nounting area

oL, [ BT ERCe, UTERSkCEdlenoL o o s bohol oWk poslLugps beppgk o
directionfnvggkggn’ there is provided a work method for a plate-like
member, comprising:
while a first plate-like member conveying/holding
10 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
member, are positioned adjacent to each other at a plate-
like member conveying position, carrying the plate-like
15 member into the first plate-like member conveying/holding
device, carrying in the carried-in plate-like member and
holding the carried-in plate-like member by the second
plate-like member conveying/holding device wvia the first
plate-like member conveying/holding device, and carrying in
20 a subsequent plate-like member and holding the subsequent
plate-like member by the first plate-like  member
conveying/holding device;
moving the first plate-like member
conveying/holding device from the plate-like member

25 conveying position to a first work position in a direction



are two directions perpendicular to each other in the first nounting area
201. ReFerer~ce r:uneral 7 denotes a nozzla station, which is disposed in
the vicinity of a conponent feed unit 8A described | ater |16 ddnuafy 2643
nmounting area 20Z;, 10 rouses a plurality of kinds o~ nozzles 10 suitable
for a plurality of kinds of elec~ronic conporler:ts and repl aces these
nozzles with nozzles 10 attached to the2fwrking head 4 as required.

Ref erence nuneral s 8A, 8B denote conporLent feed units, which are
positioned at an end portion on the 15 front side of the operator with
respect to the first nmounting area 201, that is, in front of the operator,
and housezes ingy compopiatse,-likei cheabe rcomponventindousetk anibhel damdd a
tape and are to be nounted on the board 2. Reference nuneral 8C denotes a

conponentndsgigty unthe WaiccldnD islalt spoSRE | fichBervi cdtivdyiraf/Hdeding
conpor_er.t feed unit 8B in the first nounting area 201 and houses tray

conponentdsviwd Chr@f e teRMened s hiessedmaeed el O 8y t pa¥iangnane tp be
nounted on the board 2. Reference nunmeral 9 denotes a recognition canera,

which i s i-epesekhan dheisigde chosenitkac2iohheregntiely afd ha semganent
nmounting work area in the 16 January 2003 38 vicinity of the conponer:t

feed uni%eﬁgeﬂI?&Avéﬁiﬂétd{@%@tiéﬂg area 201 ar:d picks up an image of a
suctior_attitude of "an &l ectroni c conponent sucked by the nozzle 10 of the

vorking ~:ead 4. RefBICNGR AN 8y QAL 1L EY JuoBiS danotes $10pa-diggnsi onal
: gnition canera 9. Reference nuneral e:~otes a
three-di grasional ¢amkya iR the LEEOONI ;90 CaMBL3 Qe 1 ke member
conveying/holding device at the first work position, and
performing a prescribed work for the plate-like member held
10 - by the second plate-like member conveying/holding device at
the second work position;
moving the first plate-like member
conveying/holding device from the first work position to
the plate-like member conveying position in a direction
15 crossing to the plate-like member conveying direction,
while moving the second plate-like member conveying/holding
device from the second work position to the plate-like
member conveying positicn in a direction crossing to the
plate-like member conveying direction; and
20 while the first plate-like member
conveying/holding device and the second plate-like nember
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

25 member conveying/holding device from the second plate-like



Meanwhi | e, reference nuneral 13 denotes a second board conveyi ng/: nol di ng
devi ce eauippsd with a pair of 10 support rail units 21, 22 for conveying
and hol ding the electronic circuit board 2 carried in fronig bendary 8¢0doard
conveyi ng/ hol ding device 3 in the first nounting area 201. Reference
nuneral 14 denotes a working head, to which a plurality of, for exanple,
ten conponent suction nozzles 20 15 for2sucking and hol ding an el ectronic
conponent are replaceably attac' ~ed in the secor_d nounting area 202.

Ref erence nuneral 15 denotes an XY robot, which positior_s the working head
14 in the second nmour _ting area 202 at a prescribed position in X-Y

di recti ongempbirchcaneetwn 20 odidiect i ensyines penhicul @iripi gacho@t hegnin the
second nmounting area 202. Reference nuneral i7 denotes a noz~ie station,
which is gdispesedibn hbRo¥iCi AkLY Oobya €pAPOriest feedrunityd8Aydeseri bed
later in the second nmounting area 202, houses a plurality of kinds of

nozzl es 20o8Uk{@8RyPnbORi14a &id}ilal Fbynoftrd Nesrof eheglanie cpapopents
and repl aces 16" January 2003 39 these nozzles wtiz nozzles 20 attached

to the working,headndfqasreguyred. tRef epence Suer gh g+ 184, 185, denot e
conponent feed units, which are positioned at an end portion. on the side

furthest ééﬁ@%gbﬁ%ﬁ?ﬁiéggg QEt k=€ 5 second nour.tir_g area 202, that is,

in the rear side ect to the operator, and house taping conponents,

whi ch are conponent u and _hel d i t are t e QB&E; on the
board 2. Reference'%%%§F2F9§8C98en§teépgﬁéoﬁ%%$$€gt ?éed%ﬁ%t, |%;kis
di sposed | . Vi Ccinj of 1 : 0 nid 1BB i.n .the .second
nount i ng %?%a‘ an %%%s%g ?Féggggﬁggngﬁgg,k%ﬁggﬁ g%é oﬁﬁgﬁﬁhfgiﬁ%used
and held on.,a tra nd.are.to .he ed_on the board 2. Reference nuneral
19 denot é%enége?rec%éﬁlg g%ﬁgcgr?er%e \%?% PEPEFSpoLetf O the$Fde "6t to
the center_of the_conponent, 15 nounti rk i.n.the vicini of the,
corrponenta?eeaedognf:ﬁegg' rﬁ% q%velcseecbﬁdggﬁ\é\ﬁﬁléndn&roeat%Z Ar %grﬁgd“&‘dﬁ(s up
an.iytage of a suction attitude of an el ectronic_conponent_ sucked by the
noZ7l e Zfﬁﬁat?ﬁgwﬁrﬁ?ﬁanﬂegarf4éﬁ@ﬁeﬁ%ﬁﬁ%ﬁqﬁnm9%rgg9§erﬁlEFgme§g&§notes a
t wo- di nensi onal, caner.a in 20 the recognition canera 19, Reference nuneral
19b denot®E¥'EF 4 Htee ik iBnal®ca Q%h P aﬁﬁéiﬁéfogﬁﬁppﬁﬁ cSREV&Y$89 There
is further included a first poving device cgnposed of a_hall screw shaft
35, firstPRHEFER sé&ond Sut PAESTpt 0ATED fOPeanPﬁétS'%&gﬁortm?EP?runit,
sel ective Iock,2iﬁnecﬁ§8i5q$7%1 and so fog%;,gxh%gh arehdescrLbed | at er.
The 16 SPAVRHYR 063 F iYL TPoardy- T oMRESE ng? hel8li Het BebPeet3°n8/ noved by
the first noving device ir_ a direc~ion crossing the board 2 cor_veying
di rection between t9 bdahri corf/edi fig- Posi 1Y aRd BORVREINRORRI SR i on
at _which a prescribed wormfor 5 the board 2 held by the first board
cohveyi nGIRVGISH nbS dBPIVEE 35O f Gheexatte, WesHpaRTHt ISUniRng s stpefFor med
in the first mounting area 201, for exanple, a first conporlLent nounting
posi ti onWorkhet&ed s aRs&hifdl uded R eSCErPeRoVINGK dévi e doreskdior a bal |
screw shaft 35, first nut 27, 10 second nut 48, notor 40 for novi ng support
rai | uni tthes@t et viel focReeeRahiedd QY Bnel §6TFér ttH,atatildhk sareefeser i bed
| ater. The second board conveying/holding device 13 is noved by the second
novi ng dewinge vilmgd heiliddard orfeEk@®si nghihe bshrd Zasomceyimie b TEkké on
bet ween the board 15 conzg&hzgépo;%;g?n and a Sifond-égék position, at
whi ch a peaberi isod vigorik o FoXe ) cE Hel daied Heo o rfck dsoetk gvork
conveyi ng/ hol ding device 13, for exanple, conponent nounting, is perforned
i n2@he seosidloouriti Nghar eaceod, wiogk el ein awbécondheompmertiladint i ng
posi tion.

work is performed for the plate-like member held by the

second plate-like member conveying/holding device.
According to a 28th aspect of the present
invention, there is provided a work method for a plate-like

25 member according to the 26th or 27th aspect, wherein, when



20 The XY robot 5, 15 is ccnstituted as fol'ow. Two Y-axis drive uni is
6a, 6a of an XY robot device 6 are fixed and di sposed at front and rear end
edges in the board conveying direction of the conponent nod&tamgarnaod3 ar ea
200 on a nounting apparatus base 16. Two X-axis drive units 6b, 25 6¢c are
di sposed across these two Y-axis drive units 6a, 6a 16 January 2003 41 so
as to nove indepe::dently in the Y-axis2direction. and avoid collision.
Furthernore, the wor~:ing head 4 for noving in the first nounting area 201
is disposed in the Xaxis drive unit 6b novably in the X-axis direction.
~lhe 5 working head 14 for noving ir_ the second nounting area 202 is

di sposed ReatBeaXeaxiisediddiniis 65 BBYRB! ¥nid (B8 Xdsnhiectd oy e
Therefore, the XY robot 5 is constituted by the two Y-axis drive units 6a,

6a T1xed 19 LDC AOURLL G APRAIAL UsebRse 36, bR c¥rfiiy dia/q,aini eGP

novable in the 10 Y-axis direction on t rive“units 6a, 6a, and

the wor ki rg;g(f;?t%—m}é@b{ngnbﬂrt he X %é%rﬁéaﬁi{e\r/r\gcyo%éi@}# e utﬁﬁl(t'%tgs 2.1‘31}’9 uni t

6b. The 5 7s constituted b -axis a, 6a

fixed to the mpunti apparat.u se 16, the Xraxis driye upit_6c noyable
int'ne fTSO“Y?ngé Cpg%{rﬁgfe%%)%e%%d g ThE %i’ L% Sk cf“.{%e

axi i'Tectiol axi sTdri Vethnrts-63, 6a-San
wor ki ng head,%4 npfablg EQ thee_-g§is d%&egtiog ithhe X axi.s drive unit
6c. The abovd entfocft nent of t RE“BF&sefC i AVEREY O7 14 "dhalmitidiS 2 e # 15,
first of all thed§trugture}9f the first .20 an 1.econﬂ board  _
conveyi ngﬁtﬁﬁtdi G 9dev T cBE Y3, DA% B q e W A % off V&R Srea"Suppor t
rail units 21, 22, respectively. The first ar~d second board ,
conveyi ng/HBI Yt dg\ﬂ“gﬂe“s“:‘ég, 13 TfavETERact My e SRS tet HRMN tdvGept
that the first board,conveykn / hol ding device 3 and the second 25 hoard
conveyi nFRARA TR P det? cB1 51 FETBESEH on &t Haiginted 1s divided into

a first mounting area and a second mounting area along a
10 * board conveying direction;
the £first board conveying/holding device can be
moved to a first component mounting position as the first
work position in the first mounting arez, while the second
board conveying/holding device can be moved to a second
15 component mounting position as the second work position in
the second mounting area by the second moving device, and
components are independently mounted onto a board held by
each beoard conveying/holding device in each mounting area.
According to a 29th aspect of the present
20 invention, there is provided a work method for a plate-like
member according to the 28th aspect, wherein, in the first
mounting area, the components are held by a working head
from a first component feed unit installed at an end edge
portion on an opposite side of the second mounting area in

25 the first mounting area during the prescribed work, and,



16 January 2003 ~2 symmetrically with respect to the central point 102 of

t he conponent nounting work area 200. Therefore, the structure of each
board conveyi ng/ hol ding deVice 7.S expl ai ned bel ow wit'r~ fieflengng0dd
Figs. 4to 8 5 1In Figs. 4 to 8, reference nunerals 21, 22 denote a pair of
support rail units, which extend along the X direction, are each equi pped
with a belt 50C fcr conveying and hol di 2 a board and convey and hold an

el ectronic circuit board 2. A front-side support rail unit 21 of tL". .e 10
pair of support rail units 21, 22 functions as a support rail unit on the
reference side when the distance between the support rail units 21, 22 is
adj ust ed editgtrancehad) asthpentnascordilny tloyt hehboamdbmitidid) hAeedrdiang to
the width of board 2, that is, the |locked side. A rear side 15 suppcrt rai
unit 22 fuaebigorizeds Wy SHpEds Y atdbmpdthénon rehe gnmvedrsidei £ Waii e oisegoved
according to the width of the board 2. Furthernore, in Figs. 4 to 8,
referenceipuner alri23ndegot 5 athknedt rgui deonpsheh: Wikeh i sndicsposed i n
the vicinity of both left and right end portions of the 20 board

conveyi ngthgbdhrg rdeHLrs 3pyi IHA b Bk iy and a@Xt erdSmbind o6 rictd 0BREY
direction) perpendicular to the longitudinal direction (X direction) of the
support railbsuni 585224, 88nv5§i§5ﬁﬂ6§d@Hﬁeréév@éedeﬁSEQ%iénEBQnEtS'gﬁ
slider, which is disposed at each | ower "end portior_ of a 25 left eng

support pelesglacAfdndntupeabl POl @il dgy the 16 January 2003 43
vicinity of a right end of ~he front side support rail unit 21 in Fig. 6

and roves |inearl'y gnseach;binganguidy meher 23do guide sodbatotbe

support rail unit 21 can nove par a | "al’'ong the rect;o

nusL er%ozé-égsﬂlegg@sgﬁgn@%c%&ﬁ ;lfjrg,eranc‘i\hi:SHgi)ﬁegitsE)n%ggﬁig:ig’:[fo,eaﬂb | ower

end portion o support” pol'e 22a and a support in'the
it C aht . . O i1 : . 5 q
moves 1 RerIRre AR e A 60 o o ar PG e Tai #E o S PP
t il, 10 it 2 ' |.Lel _al the .Y .di tion.
Rorar er _CB HRRF a4 BERR 2o Renar BB Bl s 1€ T Spted Bbove
eachilinear Q%Qe genber 23.ig t he yipir ity. of bq} I%ft a:~d right end
portions Bt g% b6ard d%%ﬁ%&?r_é%hofalﬁam%% %% 3 |E F?%%. F 6 and

tends 15 in a directi directi dicul ar to.the | ongitudinal
oot o R PRCE FOR) 10 115 e- SCpbor FOPAIE Bni 1, %33 aptdoBotit Ends of

whi ch are rotatab] u rted .
componentg %ugﬁ? Y the working head are recognized by

second component recognition unit disposed in a vicinity of
15 the second component feed unit, the components held by the
working head are mounted onto the second board
conveying/holding device positioned at the second component

mounting position.

20 Brief Description Of Drawings
These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying

25 drawings, in which:



by a board conveyir_g device base 44. Reference nuneral 40 denotes a notor
for noving a support rail unit, which 20 drives rotation of the ball screw
shaft 35 in the yorwar~d and reverse rotation directions. Théanuane2®03ui de
menber 23, the front side slider 24, and the rear slider 25 constitute a

| i near gui de nmechani sm Reference nuneral 27 denotes a nut, which is
rotatably attached to each end 25 porti @A of the support pole 2la at the

| eft end of the 16 January 2003 44 support rail unit 21 and the support
pole 21b in the v icini ty of ther fight er_d v is each bearing 47 as
show _ in Fig. 7 and screwthreaded with the ball screw shaft 35. Tre r:,;t
27 rotates integral Fygw th dssl®evyendtalhidehéhet bewhradesdaadyi tdekeely i s
covered with the sleeve 46 fromoutside with the nut 27 disabling relative

rotation anewisgroi at@dhyoseppor hednatinheapparkRas47nbyihe sl epyerd. A
gear 28 is fixed to one end portion fir. the axial direction of the sleeve

46. Ref er gngee pLnBy b 139ndeReBTa £Y¢did 89 Lar wplietddves Foeke
mechani sm which is attached to each support pole 2la, 21b of the support

rail unity2dsand 157088808 ;piston rod up and down. A rack gear 29 engagable
with the gear 28 is fixed to an upper end of the piston rod of the cylinder

30 for the selectivg;lock ﬁ@mé@rgﬁlgeﬂeﬁgeié5m§§wﬂ d1ag, rdses,and is

positioned at the uppér en osition, the rack gear I's“engaged wth the

gear 28 to.; tationig n 7 .t he ;at her hard, when the piston
rod Iomer%oﬁﬁéﬁéﬂé)ﬁguqel édggﬁatﬁgu Ofc%lﬁg ;

IS position ower e position, a pin 43 of the

| ower end of the pibs%gpo?oqsng%}getlraaf e&eggglc &Eﬂd%‘rie%o S% \thl\g@# idghgnd i's

engaged with a hole the conveying device base he

support rail unit, 21 Lii an i.sabl,e its novenment. The hol e 45
of the bé%?ﬁ“%&ﬁvéﬁ?%gﬁﬁéggcggﬁ%éégﬁi Pg g% Vi&éd only at a position at

whi ch each pin 43 n 25 ,be ingerted .when the support rail upit 21 i
positioned at 16q%ﬁ%Uaﬁnyb0§ g§zfﬁ§hﬁ%%??idﬁe§$ ?Wﬁytﬁ?g#HePffuﬁéfar_
ex_anple of a refere . posi.tion (the_position of the support rail unit 21
sh \MtQ?Qyﬁ%hﬁﬁép$fﬁﬁggnd?Vb?e6?E EEBUIﬁey 92, 91 is Connected to thA 1
Pft and right ball s. r2w shafts 35, .35, 5 while a belt 90 is,placed across
t hese pul | eys 92, é:sngs_'o \ré’/heﬁs tﬁedlegﬁﬁ:iar'lmug‘lfl\{fhgﬁtldﬁal‘f*es%r@U\P‘g’hg’gtst , 35
rotate .n the sane direction, synchronousl a rotation drive of the notor
40, via Fﬁ@ﬁﬂﬂqQ%ﬁkafgEﬁ?gﬂﬂxgh%eﬁé?? @%.ngr adch ball screw shaft 35
rotates. the nut Zﬁb which is IO rotatably 'suggort?gyby t he bearing 47.
and screw t hr eaded M9 h 8adtt bal PeLSP&N EIVAT tVasY SOyt atee. PPRESE whil e
the nut 27 is rotating, no force along the Y-axis direction acts on the
front - si FOMSRPSHY idinmidevice erEfdrel’ the front-side support rai

unit 21 is rot noved in the Y . , . ,
15 Fig. 7 1is a detail enlarged right side view

showing a selective lock mechanism of the board
conveying/holding device of Fig. 1;

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

20 Fig. 9 1s an explanatory view showing an
operation of conveying a becard 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



15 axis direction. On the other hard, when the cylinder 30 is driven to
raise the piston rod and thereby the rack gear 29 is engaged with the gear
28, rotation of the nut 27 is regulated via the gear 28 antb ddreiagt 2002 46.
Therefore, a force along the Y-axis direction acts on the nut 27 in 20
response to rotation of each ball screw shaft 35 and the front-side support
rail unit 21 is noved in the Y-axis diregdion. Thus, each selective |ock
r,~~ecr:anism70 is constituted by the gear 28, the rack gear 29, and the
cylinder 30. As aresult, the front-side support rail unit 25 21 is noved
in parallel in the Y-axis direction when the 16 January 2003 46 rack
gears 29, z29i@se engaged wigdnAde 98asy28y/R818Ynghe detfileeand 1 ghtne
selective loci: nechanisnms 70, 70 to stop ?he rotafion of the nuts 27, 27.

On the ot heyphiandh - Whemn t he pgggggaggg efr the cyl.inder 30 is |owered by t he
selective 5 lock nechanlsntg 70 and p05|t|oned at the | ower end position,

the pin 43 at the | owes end of Lheephatanchog Remel Iles 4"%%&1”&851 30

downwar ds. Wen t he support r ai unl ositioneq he” ori

posi tion eq_mnt the hole-45 o th boar d caonyveyi ng
e ks 44oodrhu4t&%he“fga'q‘t lh’ i “IF g'f %

10 device s Tont-si de suppor Fai | untt Js fiXEd so

t hat the suppor 21 cannot be .noved from the o=i osi t.ion P21.
PJhen engaéﬁp lﬁéqu#ﬁh 2k gear%ﬁi 2§nandt?%e é&%meﬁf“ 8 F%QQQQ%%ed to
al l ow t he rotatlon of . t .27, 27, the front-side support pail 15 unit
21 is notﬁﬁmﬁﬁf rﬁf %9\’ Xi s direction but is kept at the position.
Therefore, the distance be#yeen one_pair % the support rail units 21, 22

i s adj usted accor di qo the whitheBf (HETEPZY t heS¥ronfoeitae sdbport
rail unit 21 | not qialo t he Y-aX|s direction bg t he sel ecti,ve 20

| ock nech&ﬁ%ﬁﬁ ;ﬁﬁt W%J?rhﬂtts 2P L patPPETkepflat UPRES
position. Thus, the f nt - si de uppo rail unit 21 can be functioned as a

support r& TR t1omkeh FheefePsr & eQQQﬁ? ey snI{ helfbpRede¥ig8S On
t he_ ot her hand, reference nuneral 48 denotes a 25 nut, which is prOV|ded
r ot APabl y 1% &NEaERTBEREHg MANNHINT BPDAFREFY 2D0BLEY bach of |ower end

portions of a support pole 22a at a left end of the rear-s'de support rai
unit 22 and a suppoftidpol e R2bi¥n 2he PFELAPEFOSY a Wigght EmeWimb@rest and

screwt hreaded ~..rith the ball screw shaft 35 as shown in Fig. 7.
operatlon of returning to the origins of support rail units

on the always moved sides of the board conveying/nolding
devices in the component mounting apparatus of Fig. 1;

15 Fig. 14 is an explanatory view showing an
operation of adjusting the support rail units on the always
moved sides of the board conveying/holding devices in the
component mounting apparatus of Fig. 1 according to the
board width;

20 Fig. 15 is an explanatory view showing a state of
the support 1rail units of the board conveying/heclding
devices in the component mounting apparatus of Fig. 1 when
a board is being conveyed;

Fig. 16 is an explanatory view showing a state of

25 the support rail units of the board conveying/holding



5 Each nut 48 rotates integral 1 y with a sleeve 50 disabling relative
rotation while the whole body thereof is covered with the sleeve 50 from
outside and is supported rotatably at the bearing 48 by sl évan&y 203ear
51 is fixed at one end portion O each sleeve 50in the axial direction.
The 10 gear 51, 51 is connected to each | ower~end portion of the support
pole 22a at the left end of the rear-sids support rail unit 22 and the
support pole 22b in the vicinity of the right end thereof by a bracket 52,
52. Therefore, when the ball screw shafts 35, 35 rotates, the rear-side
support 15 rail unit 22 is guided by the |linear guide nenbers 23, 23 and
the slidergeZide 24 angheasohgoreyed duriaay | £bpat 8PGst Be ¥iaxi 8 diHsetion.
Furthernore, reference nuneral 99 denotes a belt drive shaft, which extends

al ong the ¥mdrerdid 6ctd Ohein§ HOuREEMided to each support rail unit 21, 22
in the longitudinal direction thereof and drives a belt 500 for placing and

conveying a board 2 piig a Ppuldeyn ok pgnbike, synehr eneushy i dhef graard
and reverse directions. Reference nuneral 42  denotes a belt drive notor,

whi ch 25 %E'}ifviéum%&el 2300 fan ¢l agieng cand BB%‘E‘E{W NG ntAe RaaRd 124416

January 2 §ynchronously in the forward and backwar d*di réct’i ons “by

dri vi f j t he. bel t ' f ;

urt G oy 2T DOy e | GeaT e o e Y B AR ER ERe 4 gt ad s
i d wth f t- Sl i o iti [ 400_f§

ot ect i ng el ettt | BhtrERSh SRRt R s R or o A Pruni

21, a front-sid ori%in p%ﬁiQhPQ1Q§tQ€tAn , Sensor 401 for detecting the

origin poglutplpgﬁ Pffaofest’he f ront .51 de suop%‘or? “1O'rail unit 21, a

col lision avoi di ng nsor, 406, f.or st oppi the rea rside support rail unit
22 to approacr: the%ﬁlgdntls% de ﬁfbpedﬁol%)%‘}r%%i‘fl%"i E}So‘één?ogp?g%féﬁtog

collision_of the front-side su rt rail _unit 21 ar~d the rear-side support
rail unit 3% mﬁbﬂparaogrﬁég pPgFgﬁtearfrBﬂ?thgoarg Conveyl“g/hOiglng

10 devices in the component mounting apparatus of Fig. 1 when
a mounting operation is completed;

Fig. 19 is an explanatory view showing a state of
the support 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 cperation;

Fig. 20 is an explanatory view showing a state of
the support rail units of the respective board
conveying/holding devices in the component mounting

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

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

mounting of components 1is started after completion of

25 carrying-in of the boards;



15 support pole 22b in t'rLe vicinity of the right end of the rear-side
support rail unit 22 is detected, a rear-side origin position detecting
sensor 404 for detecting the origin position P22 as an exahplanuaiy 20@3
reference position of the rear-side support rail unit 22, and a rear-side
20 limt position detecting sensor 405 for detecting the rearside limt
position of the rear-side support rail wWiit 22. All of these sensors 400,
401, 406, 404, 405 are connected to a control unit 1000 to input their
respective detection results thereinto. 25 On the support rail .:nit 21, a
board passage 16 January 2003 49 detecting sensor 31 for detecting
passage of an el ectrruy.c 22rdu ta beamdng ichaitspesed abosxd i gontve@tinds
portion, that is, at an end portion on the |loader 1 side. ~. board stopper
32 for stapepiatdon im a first. board WrAlBLINEMEl Liiguidribiaid 2hal a
prescribed 5 position is disposed at a left end portion, that is, at an end

portion ogRckenerlroaden tihSidtharfs hoarsr arid val ; detecting sensor 33 for
detecting approach and arrival of t'r~e electronic circuit board 2 to the

prescribed positiongip thesbeard comyeybngrdidect o fdomd hechoaden L
towards 10 the unloader 11 side is provided in the vicir~Lty of the goard

st opper 3%geré%i%ﬁ°@ﬂ Ens@cd%d5%fé%d”@3ﬂ“¥¥i§§¥%éfﬁi%%quQEég $4 OPRE'

drive has an upper end position detecting sensor S32 r detecting an upper

end positEgﬂoggethmBgaEgggr%%bagy%dgxyfiigéunyg 32 is positioned at the

15 rai sed position an pt” in“contact wt he 'board 2 while conponents

are being mounted. As Shoun 4 Fi gen Snathe supRar Liplate i i ve, cyld nder 39

has an upper |imt posSition detecting sénsor tectir g anh upper

[t POSLLLR Of ot Neyl Ston. 20 1 80,0008} foTLehol | WA Rsl tign defgoting

sensor 53 or tectin ower ositi1on ereo o0 ntunt
el ectroni ¢c_conponents on.an electranic cirguit board 2 in high quality, the
board 2 n%%ﬂggBSHgemgﬁaﬁéPﬁéfﬂﬂ%ﬁéﬁ%ﬁa?%wgggdiregbf8nF9&§9ﬁ%ﬂ§%ﬂ%fethe
boajgl 25 convevl nglPoldlag fevice nas 2 gupport plate 38, which is
Fig. 25 is a schematic right side view showing a

state of the board conveying/holding device in the

component mounting apparatus of Fig. 1 when the support

rail unit is returned to the origin as shown in Fig. 13;

15 Fig. 26 is a schematic right side view showing a
state of the board conveying/holding device in the
component mounting apparatus 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
component mounting apparatus of Fig. 1 when the suppcrt
rail unit is returned to the origin and adjusted according
to the board width;

Fig. 28 is a block diagram showing a connection

25 relationship of a control unit to respective drive units



16 January 2003 50 equal to the maxi mumsize board in size or |arger and
can be noved up and down. The required nunber of support pins 87 are
provi ded on the support plate 38. The support plate 38 is fd@igrabrp20@he
support plate drive cylinder 39. The 5 | ower surface of the electronic
circuit board 2 is supported by the support pins 87 and the board 2 are
i nter posed between the support rail uniBg 21, 22 at both side portions
t hereof and held at a prescribed position. As shown in Fig. 28, each . of
the sensors and the 10 drive units is connected to the control unit 1000.
Drive of each drive unit is controlled based on a prescribed nounting
program JRat skSsotB0se eonetdicant heoeonin®l apwpitatQ800knghiyderat | east
t he board passage detecting sensor 31 (31-1, 31-2), board arrival detecting
sensor 33 15 (33-1, F33-.2) 2oupper ki npblzROsktken dabaehiyNgasensepchagy of
t he support plate drive cylinder 39, lower limt position detecting sensor
539L of the SHPREN ot | ¥eco¥hiAdero3%nd £ 08t - shEle diindrt: ROST Lhen
det ecting sensor 400, frontside origin position detecting sensor 401,
col I'i si on,20. avpi di,pgnsepsar 406, rear-side origin position detecting
sensor 404, rear-side |imt position detecting sensor 405, recognition
cametga 9, 19, XY ro 5,24L5; rking. h A4, .| gader nl gad 11

£ P? 30’L i g WY &P?g%‘g%n sljrélw:l.hgvdd st}leé*,cé' 2 &é?opper

mot or 40 for noving sdpport rail t drive tor board

140 A T AL R ) o

infornatugn re{ated to nmounting operations or the |like such as information
about the %?3% '¥¥“ a board onto which conponents are tc be nounted or the

li ke, informaticr~ about t he_shape, _height, and so forth of thg,

conponent s, inforna?%%h ggoﬁf 6og?gpoﬁ%eggéh%mﬁ?%tﬁaiﬁﬁﬁﬁnﬁﬂn% f%?%%

nount ed %ge to be nnunte@,o to the board, nnu%ging order, or the like, the
shape of PHThPGHRENE YT ‘ﬁ%%&lg?v?ﬁﬁorﬁﬁtidﬁ aPOUP TRB - h IR H o eyi ng
position of each 10 gupgort %ai unjt or, the nge, and gpe2%$ion unit 1002
f ort er f ARRIGE de3i Ped’ dPer ati BREMaRE2E85t 8FEh PeEPEr HFORESSH t he

el ectronic conponent_nnunting appar atus of the above enbodinment constituted
as above are expl ai 9 witth F&f 6F eRCE™t 0VEHEr at FORIRE pl3andterE VPEWS in 15
Figs. 10 to 17 and a tinmng chart in Fig. 27. The el ectronic conponent

mount i ng EFEER%t REFEE o fTETRE AL I HET cSRTITE ofi 1t hd "EonPEIPARFTE 1000.
Fig. 10 is a general |ayout plan show ng_operation of the support rai

uni ts 21 NPNEING etaRRPRERERe 20 oFtgin ARd WBERt | RE2SEFSEr afitsn B§Gof . The
conmponent feed units 8A, 8B, 18A, 18B, recognition caneras 9,19 for picking
up of an 4H9RGCH a suction attitude of an el ectronic conponent, working
heads 4, 14 having suctioll nozzles 10, 20 each having a shape suitable to
anlZ5 el ectroni c cdmgbnent3 t dDe Subled (Fde€vri §ROYARY add BeEPEnent

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

embodiment of the present invention;

Fig. 35 1is a plan view of a conventional
component mounting apparatus; and

Fig. 36 is a general schematic layout plan of a

25 component mounting apparatus according to yet another



16 January 2003 52 conveying devices 3, 13 having the support rail units
21, 22 (see Fig. 18) are disposed point-symetrically with respect to the
central point 102 of the conponent nounting work area 20C. 1®danksse20qtd
above, the ccnponent nmounting 5 work area 200 is divided by a straight |ine
passi ng through the central point 102 al ong the board conveying direction
into two areas; the first nounting area3201 (lower half of the conponent
nmounting work area 200 in Fig. 10) and the second nmounting area 202 (upper
hal f of the conponent 10 nol ~nting work area 200 in Fig. 10). The support
rail units 21, 22, board passage detecting sensor 31, board stopper 32,
board arrikmsbddabaet by t3RN$He sEht altsuppsrkt plate 38 are shown in the
first nounting 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 noHALENGoaEER202:3% Lilg SHRAPA e TAdsdil t8h2dn i 092-2, board
passage detecting sensor 31-2, ‘board stopper 32-2, board arrival detecting
sensor 33-2, and suppert .20l ake 3832~ ihaspect iyel v, JJy fhe; first. mpunting
area 201, the suppo?f railqﬁﬁ%t %i-? 5anﬁleﬁcR¥H %%5%“f§'n%ﬁé%"%hg§ range
to the orjgi ition.R21- I t I [ solid;li

suppgrt r%?+9%%?§’ZEﬁllgn%Fﬁéﬁﬁgﬁg%ggi 83F392§3e§%£?%1é%ér%ééé?#%g$%e
origin positi 22- Wi uppef, . uary 2003 right solid
li ne. Neggn%mfgfgi ﬁr%ﬁé@és’%%;%n L%“D%?T%g %?*e%‘}gb ‘?Pt ﬁtey%upaf)go?%nsrf%ﬂl i t
21-2 on the | ocked side is noved in a range to the origin position P21-2
shown mﬁt%F%%l%%%Er | eft solid |ine. The suppcrt rail unit 22-2 on the

noved 5 side is noved in a range. to the.origin position P22-2 shown with a
lower left solid Ii %.aF?az?‘t‘?Lng‘ﬁo%?dg%épgt PRAEAE Y& BUHRRFT WD anits
21-1, 21-2 on the |ocked side and the support rail .units 22-1, 22-2 on the
noved si ééaa“r%'ﬁblfe p&bﬁ‘%%e&oﬁw‘i’d‘nﬁr@w@rcr@%s HCE t AR cohpdifemed

ting apparatus is turned on. Fig. 12 shqws a state where, after the
Tobnent ARG g 25FREAI FS tur nedSEn TR SHRfHor 05 arPe URTES 2F 1,
-2 on the |l ocked side are npved . to their respective 15 origin positions
P21-1, P2FIVETRRLQN] RF Pttt b%r et8Pn LotPhé’ oF PEPRECENE PEEkERUAEeEhe
origin positions P21-1, P21-2, and then the support rail units 22-1, 22-2
on the nVEP st dBC&FE VKR ofRFER CREPPIEBSSe LS OFIEER PBsPPREAS

referred to irrespective of its position is designated by

no
co
21

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 fcr holding the board
2 is explained below.
20 The component mounting apparatus 1is outlined
first before explained in detail.
In the above component mounting apparatus, in a
component mounting work area in one component mounting
apparatus, two electronic circuit boards 2 are diagonally

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



P22-1, P22-2 at a |low speed. 20 That is, in Fig. 12, in each nounting area
201, 202, the notor 40 for noving support rail units is driven and the bal
screw shafts 35, 35 rotate synchronously. The rack gears 2% J@®uasgy 20@hgaged
with the gears 28, 28 by the selective | ock nmechanisns 70, 70 to regul ate
the rotation 25 of the nuts 27, 27. Therefore, the support rail unit 21-1
16 January 2003 54 on the | ocked side oh4éthe front side of the first
nmounting area 201, that is, the lower right side of Fig. 10 and the support
rail unit 21-2 on the | ocked side on the rear side of the second nounting
area 2C2, that i,s, the upper left 5 side of Fig. 10 are independently
nmoved to ddidardgid pasi tidnNsoudt ewhiicitddn il €y 48noft nieher bgsg ek cpnveyi ng
devi ce base 44 are formed as shown in Figs. 6 and 7 (lower right origin
posi tion fl-ds shovRevetBriehe 1S igk4d Nefi NoFkdingl@ehers,t Re-ifid sinimunt i ng
area 201 and upper left 10 origin position P21-2 shown with the solid line

in Fig M¥dQdhe sgaced MeyaLLpInayed 1402l atqdytousspeadcHis digspective
origin positions P21-1, P21-2 of "thé support rail units 21-1, 21-2 on the

| ocked side are posidioned,cbosgst LosbRe Lecoghi Lo caneras S, 19 ,and the
conponent 15 feed units 8A§ 18A. That Fs,'in t he fﬁF§t'ﬁ6ﬂn?§ﬁgbé?639201,

t he SSUDp%éJrTeﬁ);/jJn%}%&dle@i;?% Qi ¢ g, | %f&é%dggﬁ@d et%%aw%t Jidly -L&gi t

22-1 on e integral l'y nove ownwar a 1 ow spee S
shown wi a r LLow 4 n, FLg. . Then,. .th enent _of both _the
support %gaféﬁﬁyﬂﬁgtgogf9lﬁ&%2%lﬁgglé%ggpgd%ﬁﬁéanﬂggsgg%%?ﬁepgi%eﬁﬁit 21-1

Second BNt ngar 845302 O ERE ERppbF Eor ar N 21 SO THe T ocked "8 de and
a1 OnPEREaa RS Siturc ad ERCARSubogr & v e By Er S d bR BT 3603 50
L2 Thens e pverent. of oty he SuppaLl, Lai) WBILp 212, 22 2ol g, ot opec
orbg 1 PRLLLAN PAL 2 Suhesauent )ty v chen Lhe supparl Al it 201 S
closer to an operator of the two divided component mounting
work areas 1s an edge portion on the front side, while that
of the other mounting area, which 1s further from the
operator, is an edge portion on the rear side.

15 Consequently, the mounting time can be shortened by
minimizing the movement distance of the working head from
component feeding, component recognition to component
nounting. 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 board 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,



origins, the cylinders 30, 30 of the support rail unit 21-1, 21-2 on the

| ocked side are driven and the pins 43, 43 at a | ower end of each piston
rod are engaged with the holes 45, 45 of the board conveyi fyJamarnce0Qases
44, 44. Thus, the 10 support rail units 21-1, 2i-2 on the | ocked side are

| ocked at their respective origin positions P21-1, P21-2. That is, after
the support rail units 21-1, 21-2 on the3d ocked side are nmoved to their
respective origin positions P21-1, P21-2, engagenent of the rack gears 29,
29 with the gears 28, 28 15 is released by the selective | ock nmechani sns
70, 70 on the respective support rail units 21-1, 21-2 on the | ocked side
and free Rotaité opoottiheedutiq 27ig29g ~bs alsl dwedvanditebenpila v43drgto duk

| ower end of the piston rod of the selective | ock nmechanismcylinder 30 is
i nserted amd eaghgedthdth tthe halrey20fd8dofurtintes beamd benveyspgsedviice base
44. The support rail units 21-1, 21-2 on the |ocked side are fixed at the
posi ti ons ziigmavablky. Ssbsequenéd | ydiadwemalhe foppdssd decor iggidh peiHdron
detecting sensor 401, 401 detects that the support rail 25 units 21-1, 21-2
on the | ogkedesicde ,ar enpossticonediatliyhedtspodfdJanuasyr 743 26 skeIpect i ve
origin positions P21-1, P21-2 (when the rail lock (furthest position) is
swi t ghed. reeamani# @bksi Mt thedT) toa L essdided bhAe Ny i ©dais reRasur ed
by a tiner T6 and then the notor 40 for noving st!r~port rail units is
reverses gdhi¥eRAnsio thRatr dRy SRR tpd i i i d$n A2 Ipo 22t 20884t BgogRYEd side
start noving towards their respective origin position P22-1, P22-2 in a

di rectionchay¥ense s At ahpven@tnduheyngpreede . Thathis, £Hes SHBRALL kA |
units 22-1, 22-2 on the noved side are first noved integrally wth the 10

support rapl units %gslvé%gg%énééJgig§5¥§d side in the same arrow

direction at a | ow speed by the | ow speed novenment of the support rai

units 21-1, 21-2 onpthecbggggdfﬁﬁgg too%heifﬂgrigéﬁmggﬁéékon ﬁgggtiggen,

after the support rail units 2I-1, 21-2 on the | ocked side are

posigl onedogt LUGL! LEsREClhYe. Ud Ol POUMANHAA- b Palde TRELDLOM 40

for moving Support rail "uni is driven to rotate in ;he reverse diréction
A L T TR L R
to 9. Through these figures, like component members are
designated by like reference numerals.
Figs. 1 and 2 are a general schematic perspective
15 view and a plan view, respectively, showing an electronic
component mounting apparatus in the above embodiment of the
present invention. A component mounting work area 200 of
the mounting apparatus is divided into two areas, a first
mounting area 201 and a second mounting area 202, 1in a
20 plate-like member conveying direction at a board conveying
position, that is, divided assuming a component conveyance
path as a border. In Figs. 1 and 2, reference numeral 1
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



20 noved at a low speed in a direction reverse to the previous novenent and
noved to their respective origin positions (the upper right origin position

P22-1 shown with the solid line in Fig. 10 for the first nbtudanuay 20&a 201
and the lower left origin position P22-2 showmn with the solid I[ine 25 in
Fig. 10 for second nounting area 202). _ 16 January 2003 57 Subsequently,
in Figs . 13 and 25, when the rear side36rigin position detecting sensors
404, 404 detect that the support rail units 22-1, 22-2 on the noved side
are noved to the outernost side, that is, reach their origin 5 positions
P22-1, P22-2 and are positioned at the respective origin positions P22-1,
P22-2 of rheveuppoet Pedinl amifthe Xomporznk meurhengovedksadea £RE, mivenent
of the support rail units 22-1, 22-2 on the noved side is stopped and their
return towhhehortihgi nfisstompletedy Asem r28Ul andt Heel Os sappdr mocaikingni t s
21-1, 21-2 on the |ocked side and the support rail units 22-1, 22-2 on the
noved si dereet 202 tar¢heiispoespecédyaceont gite posiiti ondeP2l- 1IReP2teBceP22- |
P22 2 in Fig. 13. Subsequently, while the support rail units 21-1, 15 21-2
on the | ogkedrsaidelaries faxednlloathei r wieEspecis veisposed on the board
5 carrying-out side of the component conveyance path on the
component mounting work area 200 and carries the electronic
circuit board 2 out from the component conveyance path on
the component mounting work area 200, in which the first
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 members 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 conveying/holding device equipped with a pair of
support rail wunits 21, 22 (when suppcrt rail units are
referred to irrespective of their positioned, reference

20 numerals 21, 22 are used while reference numerals 21-1, 21-
2, 22-1 and 22-2 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 position. Reference numeral 4 denotes

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



origin positions P21-1, P21-2 in Fig. 14 simlarly to Fig. 13, the support
rail units 22-1, 22-2 on the noved side are noved fromtheir origin
positions P22-1, P22-2 towards the support rail units 21-116 Jdn@no20a3he

| ocked side according 20 to the width of boards 2-1, 2-2 onto which
conponents are to be nounted. Thus, adjustnment of the distances between the
support rail units 21-1, 22-1 and the s@port rail units 21-2, 22-2 is
conpleted. At this tine, since the widths of the boards 2-1, 2-2, onto

whi ch conponents are to 25 be nounted subsequently, are stored in advance
in the 16 January 2003 58 dat abase 1001, the novenent anmounts of the
support raiohpdtidrst 28ukri?2- 2nonzise mavedosi daidisimal edbatieslding hen
operation unit 1002 based on this information and information such as

?r !l ovenent 1aHirs Of cdiiGosepposter akb1acenibhs 24-thcre 2i 9nthherapyed side
by rotation by the notor 40 for noving support rail units or the like. The
anount  of phehatinen Lfed IOt Ot ADrd ke MMYhOL SUPPQELoERL| aHNkYSrbBot,
cal cul ated, and the rotation driven by the notor 40 for noving support rai
units basgejem thhs; cabeyl abi-on,desid A0ahs cophrehlkeds; Jhe aboNe:ng
operation can be perforned in advance and only the operation result ~

I nfosmati gn.cande st of edrbicthg-dabalhase o100} @11d(t Fré@i%ﬁ?n friygn by
al so

the notor 40 for noving support rail units can e control | ed by

uti 1121 N9, 101 $JnALIRI ks 12 AUBRAGUENE Yoo A4 Si1ge AdlSLABNE s f, e

di stances between the support r units 21-1 1" and the support rai

Ui 2L 2.u823200 5, (11 shed aoggrgiagcio the whdths ohothe honds. 21

2-2, onto nponents are to nount’ed, each rac ear
10 each BERLGRS S cheh sebsabLe ) ot TRROBOIED £ otlemate |
SyTCh! onogeLi RIS skl QIR APt LRt A, BT B A5 B0,
con¥8yingégggggn%(%ﬂ%g§l§tgso%hqg%ds cf nozzles 10 suitable for a
plurality of kinds of electronic components and replaces
these nozzles with nozzles 10 attached to the working head
4 as required. Reference numerals 8A, 8B denote component
feed units, which are positioned at an end portion on the
15 front side of the operator with respect to the £first
mounting area 201, that is, in front of the operator, and
house taping components, which are components housed and
held in a tape and are to be mounted on the board 2.
Reference numeral 8C denotes a component feed unit, which
20 is disposed in the vicinity of the compcnent feed unit 8B
in the first mounting area 201 and houses tray components,
which are components housed and held on a tray and are to
be mounted on the board 2. Reference numeral 9 denotes a

recognition camera, which is disposed on the side closer to

25 the center of the component mounting work area in the



25 in Fig. 15. Simlarly, in the second board 16 January 2003 59
conveyi ng/ hol di ng device 13, each rack gear 29 is engaged with each gear 28
by each sel ective | ock nmechanism 70 and then the support r# Uanuary 20081-2 on
the | ocked side and 22 2 on the noved side are synchronously noved in one 5
direction, that is, dowmmward in Fig. 15 by rotation of the ball screw
shafts 35, 35 in the second board convey®ng/ hol di ng device 13. Then, the
support rail units 21-1 on the | ocked side and 22-1 on the noved side and
the support rail units 21-2 on the |ocked side and 22-2 on the 10 noved
side are noved to a position (conveying position), at which the left and

ri ght boavdccontgyi a§/ hohdi ngodpeinees 3fece8 areidl i §dedinn ohe | fhestn the
center of the conponent nounting work area 200 in the nounting apparatus.
Then, thensecohdgboarez cahVeyiangl holidikeg devize 1idnaed t o or t frecdboboard
2-1to be carried in fromthe first board conveyi ng/ hol ding device 3, while
the firstaboatddeon¥eynneglkeltdiond devirgenEimmaidisc it gy bolas dn@z A1 4 o1 be
carried in fromthe | oader 1. Subsequently, as shown in Figs. 16 and 24,

the 20 figst theardoeringyinuddiokdi ngrdeireacd anthd hel seeonth beakd 3
conveyi ng/ hol di ng device 13 are driven under the control of the control

uni t510004880 t bat at ke ocarimanid-drs 10fcdher Hoan drR=a1l Fd@gdihe di redndroar d
conveyi ng/ hol di ng device 3 to the second board conveyi ng/ hol di ng devi ce 13

is conpl eg ed.r2Pe ALSO: hiiRekaadeb HeaRdckhe frhigls RO CUNEYIG N di ng
16 January 2003

in the recognition camera 9.
Meanwhile, reference numeral 13 denotes a second
board conveying/holding device equipped with a pair of
10 support rail units 21, 22 for conveving and holding the
electronic circuit board 2 carried in from the first board
conveying/holding device 3 in the first mounting area 201.
Reference numeral 14 denotes a working head, to which a
plurality of, for example, ten component suction nozzles 20
15 for sucking and holding an 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 second mounting area 202 at a
prescribed position in X-Y directions, which are two
20 directions perpendicular to each other in the second
mounting area 202. Reference numeral 17 denotes a nozzle
station, which is disposed in the vicinity of a component
feed unit 18A described later in the second mounting area
202, houses a plurality of kinds of nozzles 20 suitable for

25 a plurality of kinds of electronic components and replaces



60 device 3 are driven under the control of the control unit 1000 so that
the carrying-in of the board 2-0 froml|oader 1 to the first board
conveyi ng/ hol di ng device 3 is conpleted. S>?bsequently, thesggﬂggppgogen 1.
units 21.-1, 22-1 of the 5 first board conveyi ng/ hol di ng device hol di ng
the board 20 are noved downward in Fig. 16 to a position closest to the
recognition canmera 9. The support rail upts 21-2, 222 of the second board
conveyi ng/ hol di ng device 13 holding the board 2-1 are noved upward in Fig.
16 to each conponent 10 nounting position (position, at which the support
rail units 21-1, 22-1 on the | ocked side are positioned at their respective
origin posigdons,P2l:ls B2221ho8% 180 @Dl €04 WO krROSIdA0N 114 oned
cl osest to the recogn(iL’%i 6Jn E:langra 19. Here, ‘% eevvo‘fgi ﬁél heé%s 4,go%§féats%ck
desired 15 gconpon fr t he opept fegd s or 1 8B by
t he respectfv?ﬁo%@ll (ﬁn 20. %ﬁgﬁ Q?Eé sgggleg%l;stt?@&desq? tﬁﬁgésng&tel
conponent s e 'ngge- j cked, up by the recognition .ca 9,.19,_a hen
%{r?(?ﬂcdrrec eeé:!< g*r?g‘pct‘ﬁen,%#ﬁ S é)rﬁ%s‘ctg‘?%gr{eﬁ%un ted Bht o%c‘ikc%e 20

cal cul ated A € caornpon

el ectronic¢ circuit boards 2-0, 2-1. .ln the above enbodi nent, since the
recogniti %’r?"cta% a®g, ﬁg“ansd‘?ene %L}*etclierso%i Lo CEF‘F b%%?dafigﬁ, -1 %%
posi ti oned at sitions_cl osest ea ther irrespective of the size of
the & ect rs(?moélpdgirfl%ﬁ?l%%af‘aef Vé{g?rf ngEﬁ{?i T i s‘%e??‘@r TP L 28 ERe ™ ng
di stance of the working head 4, 14 can be 16 January 2003 61 reduced and

thus the FEFRGG %9 e 4P T Hor 2R d O ehe t haP bR feFPRRABEMilfenvalch

mai nt enance of the nounting apparatys .is perfornmed, the support rail units
211, 21-233F tFHFPOTRRES sififes ?ﬁg s*tﬁ};fgr%nreﬁ | L8RPt 2B%- #re5 BD_begn the
noved side are npved to positions distant fromthe first and second
conponent FRBGHECN P hosREI BRSTEN K r ec FRIRIT IR aboherthe Sppericotat 8 38-1,
38-2 in Figs. 17 and 26, Consequently, various naintenance works for the
nmount i ng SPPRPEEHS, T exhpl eVhiehl deerdhireiedupporiheloviF i By 6F
su\mort plates 38-1, 38-2 for supporting an electronic circuit board 2 from
dowAflar d &her epraoarsrt ferdnyidtes 8 inche 1erondAtentingi ahed, 242, can
be easily perforned wi thout trouble. The conveyance fl ow of boards under

t he contr 8hdlBogfeshé reynicesPoReint sSLO0M &) dastréeePnen et 2oRse| andwi t h
reference to Figs. 1B to 21. Figs. 18 to 21 show a flow of electronic
circuit bbalds ondari hgapr cdutt eee (Eonpgunenpumbest i ag) .the Jostdge2 where

the production is started, the support rai
Reference numeral 19 denotes a recognition camera, which is

disposed on the side closer to the center of the component

15 mounting work in the vicinity of the component feed unit

18A in the second mounting area 202 area and picks up an

image of a suction attitude of an electronic comporent

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

numeral 19a in Fig. 3 denotes a two-dimensional camera in

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

There is 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



20 units 21-1, 21-2 on the | ocked side and the support rail units 22-1,
22-2 on the noved side are synchronously driven together. Figs. 22 and 23
show timng charts in the board conveying operation. Fig. 184§ 2003
positional relationship when 25 conponent nounting production is tinished.
At this tine, 16 January 2003 62 the electronic circuit board 2-0 to be
produced next is ready on the | oader 1.4%irst, as shown in the timng
charts in Figs. 22 and 23, after the conponent nounting production is
finished, 5 the lower limt position detecting sensors S39L, S39L detect
that the support plates 38-1, 38-2 of the first and second board

conveyi ngf hes€i npdeyi cenvdyitdy/Idiatind oweriing by disvendfed heysuppert
plate drive cylinders 39, 39 under the control of the control unit 1000 and
are 10 positi®nedvahqgt hebvirespact bveiilraweridd mttoRaskly ofise WhaRdep ection
signals fromthe lower |imt position detecting sensors 539L, 539L are
input in s 5¥gﬁ 0lg W - 110003 Oa¢ Kk S | ey ki i 32K 1S
driven aﬁ%ﬂgvs 05%e91§%¥¥fkagi§ﬁ%?§egrgggﬁegﬁﬁﬁﬁ{hgbgﬁgﬁo¥F gg?%—unlt 21-1

on 15 theylpcked;side of it heo£iFstnboakd ganveyi nglholdi ngqdey.ge #,.and

positioned at a raised position during a nounting operation, lowers in the

fi b / hgl.di i - hat . t ~ :
Ctare wher e Re uunr d 2 Can b8YcartTed Bl ACTobpor 422 h I 20

provi ded Qi (i SUPPOL! oLkl N Lo Fbich it LRA Oeked $508.0%LheSagond

board conveyi ng/hol di ng posi tioned at’ a rarsed position

during a Jjound.i j 00, 0,Lowers._s at _th rd 2 _becones in a
state vvhenge)e the ngogfrg{%rgﬁ %%é%a%!rJlP’edE%ﬁt .gxégp\?\ﬁén%t %g%ggt ectiron <s] gnal s

fromthe | r.limt ... . . .
omt eméﬁn 1ngrEg51tlon. There is also included a second moving

device composed of a ball screw shaft 35, £first nut 27,

10 second nut 48, motor 40 for moving support rail unit,
selective lock mechanism 70, and so forth, which are
described later. The second board conveying/holding device
13 is moved by the second moving device 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, 1s performed in the second mounting area 202, for
example, a second component mounting position.

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

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



16 January 2003 63 position detecting sensors 539L, S39L are input in the
control unit 1G00, the board stopper drive cylinder 32D is driven in the
first board conveyi ng/ hol di ng device 3 as descri bed above. 16 dasuty 200 t o
this, in the first board 5 conveying/ hol di ng device 3, the notor 40 for
nmovi ng support rail units is driven and the ball screw shafts 35, 35 rotate
synchronously. The support rail units 21-1, 22-1 start noving froma first
conmponent nounting position towards the board conveying position in the
central portion 10 of the conponent nounting work area.200 as shown upward
in Fig. 18. In the second board conveyi ng/ hol ding device 13 as well, the
nmot or 40sdoragmoebngusuppdntiepaindemtiltys is dhieven-antst e deaddiger emdshafts
35, 35 rotate synchronously. The support rail units 21-2, 22-2 start 15
movi ng f&ooLd sesdbistonponertu rthutndige posiid omozoMaiqls Hdwel bagar dor
conveying position in the central portion of the conponent nounting work

area 200masishown @pwnmarGt MokirdinkB.ara t3U1S 14 meispdsddeiseepady boar d
conveyi ng/ hol di ng device 13, when the notor 40 for noving support rai

units 20;issdurvMeR &her bebt rriate oL Ar th2 -Saal soqdrkyencat the,sane
time and conveyance is started so tthat the board 2-2 positioned on the

ri ght e%pmﬁ?%egudqm Edhesecand; hoard capygyi &%hl%didﬂgaﬂeev'f@z 13 1s

noved t owar ds l eft end portion. \Wen the board passage detecting sensor

géocza éi et 8ekpokha nearthe-%- 2 ¢het Bek vkhe, Mot o 40,4951 JoVhNGhe 36 January

axis direction. Therefore, the XY robot 5 is constituted
by the two Y-axis drive units 6a, 6a fixed to the mounting
apparatus base 16, the X-axis drive unit 6b movable in the
10 Y-axis direction on the Y-axis drive units 6a, 6a, and the
working head 4 movable in fthe X-axis direction in the X-
axis drive unit 6b. The XY robot 15 is constituted by the
two Y~axis drive units 6a, 6a fixed to the mounting
apparatus base 16, the X-axis drive unit 6c movable in the
15 Y-axis direction on the Y-axls drive units 6a, 6a, and the
working head 14 movable in the X-axis direction in the X-

axis drive unit 6c.
The above embodiment of the present invention is
characterized by, first of all, the structure of the first
20 and second board conveying/holding devices 3, 13 equipped
with the front and rear support rail wunits 21, 22,
respectively. The first and second board conveying/holding
devices 3, 13 have exactly the same structure, except that

the first board conveying/holding device 3 and the second

25 board conveying/holding device 13 are positioned point-



support rail units is driven is judged. Wen this nmotor 40 is driven, drive
of the belt drive notor 42 is stopped. Wien this notor 40 is not driven,
drive of the belt drive nmotor 42. may be continued. This i36#tanuarm@O@irpose
of 5 conveying the board 2-2 only on the support rail units 21-2, 22-2 of

t he second board conveyi ng/ hol di ng device 13 to shorten the conveying tine
fromthe second board conveyi ng/ hol di ngé4device 13 to , the unloader side.
Consequently, the board 2-2 is not protruded fromthe 10 support rail units
21-2, 22-2 during the novenent of the support rail units 21-2, 22-2. Al so,
after the notor 40 for noving support rail units is driven and then a
prescri bed yhive® iassas; Wik ksspbetore tthe suppordl rgbintnibs 3%- 2h22-2
are positioned at the board conveying 15 position, drive of the belt drive

motor 42 psnmpuseendedencnanthe: o ofoget sTheadyokar the subseguent
board conveying operation at the board conveying position. Fig. 19 shows a

state whepe hesupperd rdidveiiidsy/ rlrdin?2advotet Ne Tigsis PR dpeiow
conveyi ng/ hol di ng 20 device 3 and the support rail units 21-2, 22-2 of the

second bogk dyconveyinglhalding devj o, 18 arrive at the board conveying
positions 1n the central portion of the conponent nounting work area 200

and gre stopped at &Hiiﬁitdr']sesmeoctd & &&5@’%@%933{%igﬁghgg?é%s

state, the 25 | oader 1, e support’ rail units I rst 16
January 200 boar i .hol di.ng_devi.ce..3, rail_ upits
21- 2, )2/22 gjfaq%esggegso%%g%ggr g%{:l?)‘nv%?ga/ h\é*hfﬁ%kg Sg‘/l{%@?u?g,%%%d%tree R
unl oader are.align i e |l . the,el.ect ig circuit board 2
flows fro%#??ﬁﬁ%gbbgfggtﬁﬂgggu‘%%Qﬁ%% I??t?tai?e&gié%ﬂgdf?%afo?%%yéﬁ%port
rail units 21-2..22-2 of the second board conveying/.hol di ng device 13 are
noved fro?‘r?%hehdsle%]&h%l caon%&?éﬁit ﬁﬁ%ntci%"bv%%sieﬂ%n?‘t%(}cfhﬁnbg%f%lc@%@%% ng
osition, that.is, dri.ve of the notor. 40 for noving.suppart rail_units of
_Phe secontH194hbaPa2EGn éyiﬁ%/%ﬁﬁ%ﬁﬁ@ﬁ%%vf%@pﬁﬁgiFglztggﬁéﬂﬁﬁTﬁﬁ%,t?%e bel t
dri notor. 42 i_s driven_and,the hqard,2-2_produced (conponents-nounted) in
th:alvtgecon%lab%aPlﬁsédﬁf\&?%gfﬁbﬁ'di%%osev%ﬁ’e ?Lg ifglunccatrlr‘?(ré%ngﬁt afr%%ﬁl?cﬁretsezzolnd
board conveying/holdin device 13 to the unloader 11. Conpletion 15 of the
carryi ng-otli 8n4Et &Fmi Tl WRERTERESHSAFAE p&agElBetdStitng s idores- 2

detects that the board 2-2 passe% ang is nat present. \Wen the conpl etion
of the car?§i mgPRRRTof FReLbhoHPATPs dérer AFnedShy 3HE S r dldifhiana®oo,

the notor 40 20 for noving support rail units of the first board
conveyi n@HBIHETR et rER TR Ng drq vER® aRB2E8nVeyte dFCPREIBBare Lhe
produced in the first board conveying/ hol ding device 3 fromthe first board
conveyi ng/¥&tkli A§ ge@Erce B t BheERe ISecdritt bbeF 82Comi€li-ng/ hoFarAg SdélA ce 13
Isfgzﬂtegtpport rail unit 22 functions as a support rail unit on
the moved side, which is moved according to the width of
the board 2. Furthermore, in Figs. 4 to 8, reference
numeral 23 denotes a linear guide member, which is 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 denotes 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



25 Subsequently, as shown in Fig. 20, when the board 16 January 2003 66
arrival detecting sensor 33-2 detects arrival and passage of the board 2-1
in the second board conveying/ hol di ng device 13, drive of {1hdamary 2003 ve
notor 42 is stopped, while the board stopper drive cylinder 32D is driven
arid 5 the board stopper 32-2 is raised to the upper Iimt position. The
upper end position detecting sensor S324getects that the board stopper 32-2
reaches the upper limt position and is prepared to stop the board 2-1.
Meanwhi |l e, the board 2-1 is conveyed in a direction fromright to left 14 .
by drive of the belt drive notor 42. After the board arrival detecting
sensor 33v2cdetiegt fa inahtanthdassabes of réhe Hoasdsdpdoandrailapsg tof a
prescribed time (for exanple, 0.1 nms) is nmeasured by a tinmer T4 so that a
delay is aghiaved 0y e iR rRAMd e {ofr1{esbosd &h ST OpRSE g%_iaet RekBele
raised to the upper limt position, rotation of the belt drive notor 42 is

Cuphart 12518 HEISE ShT SO0 LUBbok R S e o A e Eevi ce

support rail units 21-2, t he second board conveyi ol di ng

13 is rungip aidihreciign feom leftyita right andsthe. hoard 25,1 .S copveyed
20 in theyreSerge d?rec?ion. Then, ™% e‘éight siH% éﬁd%€§be“6fefﬁé bﬁérd 2-1

5, Uk hpLo cantact With Una hoar dystapner 2.2 a0 Lheboar domet va
5, et CCU g 00,8 reser Do e per LAl R TRaS S bYLhe 2OUIBLLTS,

drive of ri ve not or i'S” stoppe y

dri [ h dr i N : h Lgh i.d d. ed f
the. boar o218 2R b b StoHE LS Vot aBt TR (H OAT G761 GO $259 mor ¢

reliably._ Mean iIei after t board arrival . detecting 5 sensor 33-

detects tPePRPTFvAP and Pdssaget B [ tHe oégﬁiii?v?ﬁe‘%ﬁﬁéF'4b‘¥bre$% i ng
t j | its.i,s dri th t i its 21-2, 22-2 of th

Secont bobt LD day g L g deVicel 555t 8Pt TR NS + GHEEHE oo o

conveying position to the second conponent unting 10 position, that is,
to&a‘fds tHe t ecogni $3n RAHer a”ig.p%riﬁrﬁs, rgét?rﬂi%y of tctfer%]r%'z-l on
the support _rail units 21-2, 22-2 and novenent of the suggort rail units
21-2, 22RHRPRRFTSURREMIt e BIRA-TDnTePPng P of e 6t t he"d€donics
conponent nounting position are carried out at the 15 sane tine. Thus, the
arrival OtLIPRSHdataC e 128/ KeNSGEpAN TR Y s2 211D, the. yiginify
prescri bed_position_and the arrival of the support rail units 21-2, 22-2 at
t he secorRf corpbRent efbuntd¥y pos¥eFoncafle BOEIF NS shell akBet héasdat d
conveyi ng operation 5_s finished. That _is, when 20 the reverse drive of the
bel t dri \GOHRBINANEILRGpPRYLaRd3t he3diRVELGE -t Ae2RBt 6r 200 Eartems\a ng
support rail units is stopped, a termnation of the board conveyin

opérPati onilt s det sl Ahd tKe ipRrFtigat eParpeadéghilader B9 i§?@ri ven
so that the support plate 38-2 is raised. Then, the 25 board 2-2 is
supportedqgg&@uggm@godﬂrgpgﬂ@nggug_dlrectlon) of the support rail

units 21, 22 and both ends of which are rotatably suprported
by a board conveying device base 44. Reference numeral 40
denotes a motor for moving a support rail unit, which
20 drives rotaticn of the ball screw shaft 35 in the Zforward
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 is rotatably attached to each end

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



16 January 2003 68 Sonme tinme period is required between the board conveying
operations. During this tine period, replacenent of nozzles 20 required for
production or the like is performed in the nozzle station 1&Jatuarhad03 ke.
In general, 5 nozzle replacenent is perfornmed a plurality of tines to
produce one electronic circuit board 2, and nozzle replacenent is perforned
since the nozzles are always returned t84original nozzles at the beginning
of production of boards 2. 10 . Meanwhile, in the first board
conveyi ng/ hol di ng device 1, when the board passage detecting sensor 31-1
confirns passage of the board 2-0 fromthe | oader 1, the board stopper
drive cyl endepr82Drasldruven dhd thel boaerd stoppet 3Reolei 2¥mi sed thet he
upper limt position. The 15 upper end position detecting sensor S32

det ects thatitheybedr dist oppent 32n2 reachesci heeappay 147mmds posets onnand
preparation for carrying in the .board is conpleted. Meanwhile, after a

| apse of Bigresicrahed ddrmev+sheased edilyy aclhié mallil, stbhewr oftatdtonzspeed of
the belt drive notor 20 42 is reduced so that an inpact is reduced when the
board 2-0ths bueught rotateentiacieomdlll ¢ heibpand Stepper 432-hillheppet he

| eft end edge of the board 2-0 is brought into contact wth the board
stopper 32ndia@nthady i tale réfod hesbogsde2:8 191 ¢et aaied Aandwwonkisr nedshy the
board arrival 25 detecting sensor 33-1. After the arrival of the board is

16 January,2§03- 691 g8t esleechily dheqboasdi g1 buak rdelectdig isnsarg 3351 and

a lapse of a prescribed tine is neasured by the tinmer TlI, drive of the belt

drive motor: 42,18, St0PREdc g thelHe ddAte IDLOT AZ it @%ﬁt d V&) | M excess

so that the left 5 side end edge of the board 2-0"is brou into contact

with the boss dpstopner 3d Lo rald Sblyys Meapuhike Bftar dhe.doand

passage detecting sensor 31-1 confirns the passage of t

motor 40 fer ovingd.$UPRE ! r@ﬂef’éﬂc{}ez r})ﬁnéiféyegoaagn%@%slg PR ai |

units 21-71, 52-1 start noving fromt oard conveyl ng positi owar ds the

fi rlsd Cor%)cﬁ:g'egt sg‘?g?ttii% pi%%l& iﬂ@ch&‘hfgmi Swhg%\fgrfiizgggg{:ﬁgﬁg@iot ie%% ganera

9. As in caSe of fthe support rail unfts e secon&iboard

he. supportEha T Ry Fhac 121828 YRL BuBbo bR sBRT, Bontd, 200 A8 RS en

t he supp 1, are ca “he “sarre

both the operatjion re _conple t he, board conveyl hg _operation .
Fini shed o s tr8. 2RRe Rl Tha “§P  ne ol FoGr 8ot er g30R 820l B BiF rand
drive of trhhee no orzéo.for Y nc%salLJrE)port rail dunolfts i S

gegr is fixe dpper en the piston rod of

the cylincer 30 for the selective lock mechanism. When the

15 piston rod rises and 1s 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 1is positioned at the lower end
position, a pin 43 of the lower end of the piston rod

20 penetrates the cylinder 30 downwards and is engagsd with a
hole 45 of the board conveying device base 44 to fix 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 suppcrt rail unit 21 is positioned at



20 stopped, a termnation of the board conveying operation is determ ned
and the support plate drive cylinder 39 is driven so that the support plate
38-1 is raised. Then, the board 2-0 is supported by the suppdanrugsy 80@3 38- 1.
Sone tinme period is required during the board 25 conveyi ng operati ons.
During this tine period, replacenent 16 January 2003 70 of nozzles 10
required for production or the like is pe&fforned in the nozzle station 7 or
the like. Fig. 21 shows a state where the board conveying operation is
conpl eted and that the production of the board, 5 that is, conponent
nounting operation is started as in the case shown Fig. 16. Subsequently,
when the prhodusts dnios cHnphetedigas 82pl asned wikkhprlef efercerdfiederge 18
to 20, the support rail units 21, 22 of each board conveyi ng/ hol di ng device
3, 10 | 3. s inomed fthm s fiirwt and theconsbsonrporantl mount i 0g pOSWL ons
to the board conveying position so that the produced board is carried

o~ ~t. Aftertia subsequedt boaed is cRigied)in, the stateyi sozpt wmnedsto' the
nounting state in Fig. 21, and the nounting operation is continued. Thus,

15 conmponeirs At SUESESBEV Rl iKY edi At 0nhoar ds-rAcCOiPE g Be, t g above
enbodi ment, in one conponent nounting apparatus, the conponent nounting

wor k sar ea 2Q0Q Hfa t Be1Boadd 2si p1dicvided idyo tNosar 9@&&%@6 42 rsy1 mgunting
area 201 and the second nounting area 202, 20 assum ng the board conveyance

path fromdhe hoal d ¢ ryhagri Bnsi 88140 dhRWpealfeicariyi ngsovbrgide:as a
center. In the first nounting area 201, the board 2-1 is carried in from

the | oadelnk Santd@lidctli JPUNA NG SR 20 1oy W1 HORE So2- dri 9oPOR! EhONed
and held for a nmounting operation at a 25 portion closest to the conponent
feed unitm%%o%nqﬁ5pevia the pulleys 92, 91 and the belt 90. When
each ball screw shaft 35 rotates, the nut 27, which is
10 rotatably supported by the bearing 47.and screw-threaded
with each ball screw shaft 35, also rotates. Thus, while
the nut 27 is rotating, no force along the Y-axis direction
acts on the front-side support rail unit 21. Therefcre,
the front-side support rail unit 21 is not moved in the Y-
15 axis direction. On the other hand, when the cylinder 30 is
driven to raise the piston rod and thereby the rack gear 29
is engaged with the gear 28, rotation of the nut 27 is
regulated via the gear 28 and the sleeve 46. Therefore, a
force along the Y-axis direction acts on the nut 27 in
20 response to rotation of each ball screw shaft 35 and the
front-side support rail unit 21 is moved in the Y-axis
direction. Thus, each selective lock mechanism 70 1is
constituted by the gear 28, the rack gear 29, and the

cylinder 30. As a result, the front-side support rail unit

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



16 January 2003 71 recognition canera 9 as an exanple of the first

conponent recognition unit disposed at ar_ end portion of i
nounting area 201 along a direction of the board conveyancg?%gﬁﬁﬁf5003
Subsequently, in the first nounting area 201, 5 conponents are sucked and
held fromthe conponent feed units 8A, 8B and nounted on at |east a half
area (a shaded area 2A in Fig. 2) of the "board 2-1 on the front-side with
respect to an operator on the side closer to the first conponent feed unit
8A. Subsequently, after the nmoanting 10 work in the first nounting area 201

is,finished,kthe board 2-]1 is_positioned and held for g.ﬂgun%énﬁ‘oEEration
at a port¥onkcPGeESt 2P0 t4e TOMpONERESFeld tinit 1SR S tHe setohd mBénti ng
area 202 andkthe recognitiqn camera 19 as an exanple of_the segond+
conponent:$EEogRFt FoH GnF@ﬂﬁ§§E§Qé;ﬂﬁ“(ﬂﬁﬁﬂﬁ%&ﬁ%so%Qo {RetBodrara=ie
Subsequently, in the second nDuntin% area_ 202, conponents are sucked and
hel d fromi®hetéenpeiednd dtEntts 28A, 1¥B BRE REGSTedand/| gdd¢n oRRg hal f
area (a shaded area 2A in Fig. 2) on the rear side viewed fromthe operator
on the sipfeSEPBsepdt @t Heh20CEdApeREnt> f el LAVETr26ALeT Gl pohedtpve.
Subsequently, after the nmounting work is finished in the second nounting
area® 202,Lladk bemhkpian i s/ ar iledaddt H9dhE idvregdecthd tisuntphgraread 202.
As a result, the shortest distances between the board 2 positioned at each
mount i ng preht20h, 25e2QRinedch xonpbaerdtowWesrdendi to BALha8Aisdod eact
recognition 16 January 2003 72
penetrates the cylinder 30 downwards. When the support
ralil unit 21 is positioned at the origin position P21, the
pin 43 1is engaged with the hole 45 of the board conveying
10 device base 44. Thus, the front-side support rail unit 21
is fixed so that the support rail unit 21 cannot be moved
from the origin position P2l. When engagement of the rack
gear 29, 29 and the gear 28, 28 1is released to allow the
rotation of the nut 27, 27, the front-side support rail
15 unit 21 is not moved along the Y-axis direction but is kept
at the position. Therefore, the distance between one pair
of the support rail units 21, 22 is adjusted according to
the width of the board 2, the front-side support rail unit
21 is not moved along the Y-axis direction by the selective
20 lock mechanism 70, 70 of the support rail unit 21 but is
kept at the position. Thus, the front-side support rail
unit 21 can be functioned as a support rail unit 21 on the
reference side, that is, the locked side.

On the other hand, reference numeral 48 denotes a

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




canera 9, 19 can be substantially reduced as conpared with a conventi onal
case where a board is held on the board conveyance path in nt
nounting work area. Thus, the nmounting time can be shorten1e§jDgrrlll%’?}wé)@33
productivity can be 5 inproved. That is, one conponent nounting work area
200 of one nounting apparatus is divideg into two areas, the first nounting
area 201 and the second nounting area 2 Z so that two boards 2 are pl aced
and conponents can be nounted. 10 Then, the board are noved back and forth
in each nounting area so that conponents are fed, recognized, and nounted
on the end_edge .si.de of the nounting area close to the c ongnt fe unit.
For exarrpF%f:‘qt ﬁg B‘(?évred F1%h 1??11{99%??%'[ oﬁn&ntsiur%’oérteé)ogﬁ ?ggp?)gi £ gﬁgg at
the front-side end edge 15 of the nmountin ea while the board 2 in the
second nmoBAt] r?gfeaglé% %@?‘?'ssﬁﬁi FPBHQ&EatLg?ﬁL P8&f- <7 dedBfd &d§EPBPIthe
mounting area. Therefaore, the recognition canmera 9, 19 and the electronic
circuit bﬁﬁfﬁ 328, 19 Fhgppfiakht BUcRZofhéd X favve EHrehbr 883t Sar&tance

t herebetween 20 irrespective of the size of_ the electronic circuit board 2
when mountihg28per ALitons- i L pbt f §FFEY. SOGTeqirentFy ShEWE nidvi hig di $tance
of the working head 4, 14, that is, the distances between positions for
three opeFa¢ioRdt &fctiohateecéghicgirad lvant Houat SAGeTserdlt i @hsakiing
conmponents are 25 minimzed. Thus the nounting time can be shortened and
the 16 Yahahiye2003ak3 opr oduct ¢ ohhef Mheilendyodantbereapr dviedcovered
particul ar, when conponents are conventionally nounted onto a board in the
vi ci nity Witk hehgoslgerenndyifmpmositts bhe ehd disstsanmpes tast weebe posiyi ons
for three operations, suction, S recognition, and nounting of conponents
are |l ong dortheshabkibgadd &yd slmevd He0 nouht gagrt Bie liss Jioregl dth are s
enbodi nent, however, whether the board is small or large, the board is
posi ti oneghatpsochom pésietichn sflaevuid | i1y Oper akiad thatdtherdi stEnces
bet ween positions for three 10 operations, suction, recognition, and

nmoum i ng opdaxofpponént S shemmres sthed t Lo Thekdf droved hendropotkhgnt iofe tden be
substantially reduced. In particular, in each nounting area, the conponent
feed uni tsuBRriBBol8A22k8B arehai dposednal noSttiaé rbherwsake tdhwwpend edges
al ong the board 15 conveying direction in the conponent nounting work area
as shown sai Figsit22anckrdd Ther efuppertt s Iecpghi tinontleanet.asnfryld Are

di sposed on the central side of the conponent nounting work area 200 while
the positimn mhgre die tloarso? b hoobecpesi Eppned.i s Theeatfedeon whize
central side of the 20 conponent nounting work area 200 in the board
conveyi ng/holgling slevdwesBatds 39, t Bat rbberdkst aReeschbetweas Rapbbirens for
t hree operations, suction, recognition, and nounting of conponents becone
sharg er. rEhus,udie ppunki rfhitdd® w@anthe fluhkher guiiOvReb & HCL3pNe 325
conmponent nounting work area 200 is divided into two, the 16 January 2003
74 novi ng{H stredcel 0fetBe 2uor kintah@adsn4pelhdved educgdrandet husohhe
nmounting tinme can be inproved. For exanple, in the nounting apparatus of

t hi s enbagidrentsyitd e Fepiidred to nount one conponent can be reduced to
about a half of that

Furthermore, reference numeral 929 denotes a belt

drive shaft, which extends along the Y-axis direction, 1is

20 provided to each support rail wunit 21, 22 1in the
;ongitudinal direction thereof and drives a belt 500 for
placing and conveying a board 2 via a pulley or the like
synchronously 1in the forward and reverse directions.
Reference numeral 42 denotes a belt drive motor, which

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



5 required in a conventional device. Thus, nmounting tinme can be

substantially inproved. Since two boards 2, 2 are position i Y,
that is, in zigzag, in the conmponent nounting work area 20@9#%ﬂ%ﬂ&ﬂ%§

conponent nounting apparatus, a nounting efficiency 10 per unit area can be
i nproved as conpared with a conventional device in which only one board 2
is positioned. Furthermore, due to the £Bgzag positions of the boards 2, 2
i n one conponent nounting apparatus, for exanple, other conponent feed
units such as the tray-type 15 conponent feed unit 8C, 18C, in which

sem conductor chips or the |ike can be housed wi thout reducing the

successi veyypcHiroposésd ynubberthof tfhewalrdeaaydpdsickomed cdmporignnsf ebg unit,
for exanple, cassette feed units, or the |ike can be positioned in zigzag
in an aredrimingi cfomeabdarah® irev2dsgl acedatThe cofporient bleded dnite
constituted by the traytype conponent feed unit or the |like can be | ocated
cl oser toshhétbodBd and thus conponent feeding effici ency can be inproved.
Furthernore, according to the above enbodi nent, 25 when mai ntenance of the

mount i ng appar at us Fsrpaefapmed, thd6bdapdarae2003 7d Hheisdpporde radl
units 21-1, 21-2 on the | ocked side and the support rail units 22-1, 22-2
on the noyed tgide raige thovedet 0i POSdduiPiSed hati tay eadi stant-Eram thenfd rst
and second conponent nounting positions, respectively, and 5 receded from

above thepssppost Rledlers i3y lseB8o2. LanseguentddactMien wari ous: Ngidd enance
wor ks for the nounting apparatus such as, for exanple, replacenent of the

support pjifs;i 87p8kithensupPorhepl@iRs-38-de 38pBoker iPPOLLiAgthe 4
el ectronic circuit board 2 fromdownward or 10 repl acenent of the nozzles

&g,r kgocggf%gt@z&ée BLAGieN Hodift Ahe PEEkeLREdy t g yagi ougofmi iEgnance

detecting the origin position P21 of the front-side support

‘10 "rail unit 21, a collision avoiding seansor 406 for stopping
the rear-side support rail unit 22 to approach the front-
side support rail unit 21 so as to prevent a collision of
the front-side support rail unit 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 is detected, a rear-side
origin position detecting sensor 404 for detecting the
origin position P22 as an example of the reference position
of the rear~-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 connected
to a control unit 1000 to input their respective detection
results thereinto.

25 On the support rail unit 21, a board passage



easily perfornmed w thout trouble. Furthernore, the support plates 38 can be
easily replaced in a batch and thus the tinme required to ch gfﬁd&gons
of the support pins 87 15 can be shortened. Furthernore, 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
conveyi ng/ hol di ng device 13 once and thé? the board 2 is 20 noved in a
direction reverse to the board conveying direction and positioned when only
arrangenent of the first board conveying/ hol ding device 3 and the second
board conveyi ng/ hol di ng device 13 is changed point-symretrically and the
board 2 i degesitilingheteisr X hél séesndiaieatd rzs resrsags ngf hahdedgcdeonée 13,
the first board 16 January 2003 7E conveyi ng/ hol di ng device 3 and the
second boardcudrivégianyl Rolidi nif skevsed 48 zanihavVeerdapttyiohe shat is,
structure and becones in conmmon with each other. Furthernore, by the

| ocki ng opér ahi emdand fhiken Dumltoekisadepel atida. of Attheaseél stdpper| B2k
mechani sm 70, a Y-direction noving operation, in which the support rai

unit 21 ofiothetbegked sirde dlsomvedidc ndegradd yoadfd 2 het sappoescrabbduni t
22 on the noved side, and a distance adjusting operation according to the
boar8 w dpbsithonhiich diGddeeduppost ledk! culi boZzkiom,t rdtocked &t deni s
fixed and only the support rail unit 22 on the noved side is noved, can be
sel ect ed. efdfe gitveoshaii tae theldhgéancel adidst.nenty apeardi ngrtovd he
board w dth for adjusting the distance between the support rail units 21,

22 accordibgetoity tdaedenards wrdirh candddigfdrdvershaht shar eanvepi ngrt he
board can be comonly used. Therefore, the nunber of the drive shafts can

be reducegh e TRusctihe ¢ | ¥Er dRCHaBbENYS OF ddietdL staRee radius timntt ageor di ng
to the board width and the drive nechani smfor conveying the ‘board can be

sinplifieg, 20eFwolher mifse iisy |@9&@91&@95%&10%@”@0%@%r‘“l' Qckid s

operation of the selective ["'ock nmechani sm 70, can be sel ectlvel

persf@r rred%ﬁy dhive &fr the sslectiyed |r%%d%‘31c% Cy}iddere 30

resul t e Y-direction noving operation, t he support ra|I un|t 21

on the | o5keti 28 sbder Samveds | Bhegraliby s s e, SUPPORLoL Al st 22 on

16 Januar the noved side, and th stance a justlng operati on

oo ecke Aderhostioual st bk Sepstnontt bt bt an e,
IS nnved,se opefﬁﬁflk% ngetectlng an upper end position of the
piston «rod. The board stopper 32 is positioned 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 drive
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 senscr S39L for
detecting a lower limit position thereof.
To mount electronic components on an electronic
circuit board 2 in high gquality, the board 2 needs to be

supported from the lower direction. Accordingly, the board

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



5 reliably selected. Furthernore, since one notor 40 is driven to drive
rotation of two ball screw shafts 35, 35 synchronously so16Rdanuarih@083ipport
rail units 21, 22 are easily noved, the two ball screw shafts 35, 35 can be
10 easily driven synchronously and the support rail units~2l, 22 can be
nore reliably noved in parallel. Furthesmore, since the support plate 38
havi ng the support pins 87 and the support rail units 21, 22 are separated
a~.d independently driven, the novenent nechanism 15 is nmade |ighter and
sinplified as conpared with the case where the support plate 38 and the
support raj ni [ Ly; v hus, [ ratipn.can be
faster atgghﬁgwg% 3%5%.ﬂéﬁgﬁé#héln§a§§a6§sﬁ?16%??338§tg%ﬁ%%%s%%gﬁdc?ﬁe 20
board arrjya ecti e 33 e, dj d the fro and rear_end
b t“ﬁgggoglﬁod%ds Ny drre {ggﬁgggg a ?{‘bﬁt} “ rRPe%fdc g7 hiot di ng

portions I'n e conveyl ng diréec n-eac Oard co i h
device 3, ,313 h § rd .2 can,be i tioned at:ﬁﬁth ront and rear end
portions ?% ?ﬁ% §5 ?gdggngéy&%% gﬁ%@@ Foﬁiafﬁére‘org%ﬁlFQ§ﬁﬁF§n§}ﬁ§%g 25
area 201, ,202, a bQ%%ﬂ 0s|fioning position at which the 16 January 2003
78 board 2%i $5pd&its etgf téﬁ bélpg%gt P;Lrai fy etet n?ﬁiﬂ%ﬁ’ée %n The
informati on suc”~ as the size of the board 2, distribution of positions at
whi ch conpB¥eht s SHFE2FEuntEd, dist reteotiRiof poEFEibnsPRErEhi & 1is
conponents are sucked 5 fromthe conponent feed unit and held and so forth.
Fur t her noP8PPRRERCcIMporidr® SePERHt rPyRFn §'he a4 sithigoabgard 2 are
conveyi ng/ hol di ng devi ce and conponent nmounting in the second board
conveyi ngihbrEPAgedemeddanme beef §HRBATS MAitlanedysPy 2lnoutd | B§ &Hsditati ons
can be perfornmed nore 10 efficientlé and thus nounting tine can be
short enedsiftar paeEapRe, thRsRCBoard eetdvefafceresemibied posddrioro the first
board conveyi ng/ hol di ng devi ce, board conveyance fromthe first board
conveyi ng/ hol di ng d&§i eBows tile Nidcorkd baadh cohvelengehsbdengndevibee, and
board 15 conveyance fromthe second board conveyir:g/hol ding device to the
unl bader dreveerhotsed ssiminedieddisty, theacdntamlepimigt opedat i oDrS vean be
perfornmed nore efficiently and thus the nounting tine can be shortened.
of each drive unit 1is controlled based on a prescribed
mounting program. That is, those connected to the control
unit 1000 include at least the board passage detecting
sensor 31 (31-1, 31-2), board arrival detecting sensor 33
15 (33-1, 33-2), upper limit position detecting sensor S39U of
the support plate drive cylinder 39, lower limit position
detecting sensor S39L of the support plate drive cylinder
39, front-side limit position detecting sensor 400, front-
side origin position detecting sensor 401, <collision
20 avoiding sensor 406, rear-side origin position detecting
sensor 404, rear-side limit position detecting sensor 405,
recognition camera 9, 19, XY robot 5, 15, working head 4,
14, loader 1, unloader 11, motor 40 for moving support rail

units, belt drive motor 42, board stopper drive cylinder

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



It is noted that the present invention is not 20 limted to the above
enbodi ment, but can be applied in other various aspects. FéuaexaypRbe3 due
to the zigzag positions of the boards 2, 2 in one conponent nounting
apparatus, when other conponent feed units such as a tray-type conponent
feed 25 unit 8C, 18C, which can house, g£pr exanple, semi conductor 16
January 2003 79 chips or the |ike wthout reducing the successively

di sposed nunber of the already positioned conponent feed unit, for exanple,
cassette feed units, are disposed in zigzag in an area in which no board 2

is plat e 5..aut jC repl acengnt_.devi ce y be provided to
aut omat i ¢ }ggFgB?acgﬂﬁﬁé t%égg?vgngong%ﬁﬁﬁFﬁ%%edlﬁggi?%f§c agggﬁbﬂﬁ with
an alternate long.and two . dot-chain li.ne in Fig.. 3. Furthernpre, this not
speci fi cat'§°&H3 ?”bEF\,ﬁDﬂKﬁ%l &5t FEUREAYS: PRETEIoeftt ik Lihfe §echs
manual Iy 10 plafed by.an o era%or the automatic tray replacenent device
300 may b®5prdv ﬂéﬁagboaut RebFcall§ repraceot he? t rREREY peoppaneteh f eed
unit 8C as in tr.e case of the tray-type conponent feed unit 18C.

Furt her nof@PaUEDREL PEScoRpBReRPURESE @i (Chyee dlidee mémif cda\d tdesn malyo e
prcvided for 15 other conponent feed units 8A, 8B, 18P, 18B to

aut orrat i cEPfy FBPPSce e Xdnporfdit feed GAFER SAL 8ihelgAomiBBients,
COnsequentlg, since stop of a nmounting operation due to shortage of
conponent SREArRRBLeBNPORET Hasldims of whdchi Kdheadusdmgotenpenét bmunti ng
is prevented, practical 20 production capacity, that is, real productivity,
car. be ihproved. aThattd she coapohedt ondoe Wenthorndis| pohistdiand omiert,ed at a
hi gh speed. Furthernore, when the conponent feed units and ot her
constituedt dlhenedtikeef the coimomenmtt nBuntOmpom@par atwst isurch rag 2lkgi r
respective automatic 25 replacenent devices or the |ike are nodul ated, they
are 16 Jafoanyt2003 Sowppridy | abeky rephvagedgi rogeispomse ¢ fawdrher

i nprovenent of the nounting apparatus and thus the conponent nounting

apph® at usswepobe advanoced: Bhlatthies,lidd,| earlbhsdseed en@nt snate189sumad as a
foundati on, the conponent nounting 5 apparatus can be advanced only by

repl aci ngper fimcul ®g ofie eshebdcopstat iens ehanest foFunt hernore, as descri bed
above, when constituera el enents are nodul ated, a nodel change of the board
or the conponent caOpbeatespond&d ©id yebycapphapr iciiohdep!| asung ihbe
nodul e of the constituent 10 el enmen~ even if the nodel of a board or a
conponentapsa €hengeds thBusiboRie0 MuEddMintan thefortayvi e dd1si @l hBbyan ;akea,

that is, area productivity, can also be inproved. Furthernore, the
conponente FPLEHhEG WOEK 2e€ard@@eoftot h%éﬁéﬂ”ﬂdmge;?gplpﬁ{ﬁd@y'ﬁ%w dgd into
two areas, the 15 first nmounting area 2Cl and the second nounti ng area

2025 al ongi e qaPeRent 7comygYiNg Widieet | eRarHOWeYery; § he a7 ea degs not
need to be evenly divided into two areas, but nay be divided into two areas

|0 arbi {rafyepropgs t RS onHE! RERI G | LoBRHALLE01BPELALLANLE NuhlE,f i TSt

20 nounting area 20l a:~d nounting operation in the se unti ng area

oar d. - oparat T Bre Ty Eort Tor Ba" by Uhe coed?ol unit 1000 So that
respective nDuntingFgggraEbonasnaxibegggéggineqa&gq%peQﬂgltIyshgwgng
operation of the support rail units 21, 22 to return to the
20 origin and mounting operation thereof. The component feed
units B8A, 8B, 18A, 18B, recognition cameras 9,19 for
picking up of an image of a suction attitude of an
electronic component, working heads 4, 14 having suction

nozzles 10, 20 each having a shape suitable to an

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



25 non-interference area, whereas either one nounting 16 January 2003 81
operation is on standby in ar_ irter~erence area. Furthernbrdanuari003
conmponent nounting position is not limted to the origin position of one
support ra' _1 unit 21 closer to the recognition canera 9, 19 and the
conponent 5 feed unit 8A, 18A, but candpe set to be at an arbitrary
position. Furthernore, on the support rail units 21, 22, the position at
whi ch the board 2 is positioned is not Iimted to either one end portion,
but may be positioned in 10 the central portion by utilizing the board

st opper ébﬁbe§fﬁ?|Hgglcggr@heﬁﬂ?rﬁavlﬁgtQﬁeagﬁﬁﬁxﬁﬂpogéggnhgikge2qqard 2

i's positioned at | eft de “end portion in the first

conveyi ngf hol |ce %ﬁgﬁ Qﬁ§|§ t ot ri ght

si de endg%oortq%%gl(rglg he %gcondf%Sc%Qg) con 5%§|ng dgngq%%éiceaﬁih

~. owever, equire n . PO |oned at _th si de end

portion i ?Rchltstho %nggﬁve Olg%hoqginggd%V|c8°§powﬁ Iemfﬁgkﬁgﬁkd 2
may be p05|t|oned at, bhe lL.eft, side ecy ortion_j eco

conveyi ng/*#or dt hg® dEV|Ce 3 9% “ﬁﬁ? O"eQOt%$ FggquFHg HS&P&lgﬁbppers

32 e preferabl t|on d on IeF and ht sides . of ch board
conv ylg %ad€€ ct® d l%h%ﬁg RYtﬁ 3 F?ﬁgp% gé“ﬁn&“éﬁépﬁ I%ﬁ@gg'n Fi gs.
2 and 8. Thus t he E05|t5§ %%%mh ch tE ard is 25 505|t|oned on the
support r&t§ GepEral, Po3ntadlfe JpPTdm P? aﬂ%%Y?V B93dazedet8Pni ned

based on the size of the bpard 2, positiagns at
into two areas; the first mounting area 201 (lower half of

the component mounting work area 200 in Fig. 10) and the
second mounting area 202 (upper half of the component
"10 mounting work area 200 in Fig. 10). The support rail units
21, 22, board passage detecting sensor 31, board stopper 32,
board arrival detecting sensor 33, and support plate 38 are
shown in the first mounting 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,
22-2, board passage detecting sensor 31-2, board stopper
32-2, board arrival detecting sensor 33-2, and support
20 plate 38-2, respectively.

In the first mounting area 201, the support rail
unit 21-1 on the locked side is 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 is moved in a

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



whi ch conponents are nmounted on the board 2, positions of the recognition
caneras 9, 19, the conponent feed units SA, 8H, 18A, 18B a6daswuary@0@h, the
position of the conponent 5 feed unit which takes conponents nost
frequently and so forth anong the conponent feed units 8A, 83, 18A, 18H.
Furthernore, two ball screw shafts forspoving support rail units 21, 22 in
paral l el are disposed in each board convel.ir_g/holding device 3, 13, but a
sinpler 10 structure can be achi eved by, for exanple, disposing one bal
screw shaft in the cenzey and gui de ne:rbers on both sides thereof.

Furt her mpf g rass QW11 48, Fi 882008 1@, 32y, 2 ROALE -CARY e 1 EYT £ 3A
which is %?xed in the bicinityagf ﬁhe 15150np0ngn€ ?eeg%hﬁg?q§¥:%fethe
first boapd cepveving/hel ding device 3, f C yanc t he
board, aﬁggéaﬁnét )élrlr%%e in the -axtlcs dizrgﬁitg{nﬁo%él%e %lyegp%%ég?&%\%i le a
board conyeyi vi,ce \13A, i.ch js .fixed dn the vicinity of the conmponent
feed uni ?l\élécggpgt%hg%sgéo%ngr\ggla@d ﬁf%lce&)r%\%ley%jr}g/ ohcﬂ"ﬁng eVt & 1‘§p%%rforms
only conyeyance .af, the boar and cannot nmove in the Y-axis . direction, may
be di spos?é’a‘ C@nlslgquglnrﬁ y, \?\/ﬁsn“r‘rlﬁé‘i’r(ftritng]t er‘é‘f}%n“?n“tﬁe‘ S "B d
conveyi ng/.hol di ng device 3 is_finish and .mounti ng operation is not
fin%shedgé €t k8 TPYE D1t e 55 9eton ?ﬁbéF&986hJ§§gﬁﬁﬂ%ﬂjhﬁ%ﬁf e 13,
while the first 16 ﬂa%%ary 2003,83 board cor_veyi ng/ hol ding device 3 is
disposedwéabaée&PwFG e to5Rld e dASyi ng device 3A as shown in Fig. 31, a
board 2-1 held by the first board conveyir_g/holdir.g device 3 is carried
out to the board céifeyi hy FEAte 3A aRACEhel ey cakhFedSRPOE bir thigkl to t he
unl oader 11, whit a a r_ew board 2-0 can be carried in fromthe |loader | to

the firsknpsar &lconveying/ RBI dihey Hewked 3idpumniderhig esunrken tmodith ng

operation in the second board conveying/ hol ding device 13 is finished arid
mount i nguBpépatdZon .or22t1hecsi ddeofMeRd afide BOFehomw ' pomv&}PRgAhaitdi ng
device 3 is not finished, while the second board conveyi ng/ hol di ng devi ce
131Ps di §pesedradinsentvht bet Hehdomrunroraeli mpuidiine Ewasatgtowis n Fig.
turned on.
Fig. 12 shows a 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 a 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

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



32, a board 2-2 r.eld by the second board conveyi ng/ hol di ng device 13 can
be carried out to the ur_loader 11, while a 15 new board 26danuary Be0karri ed
in fromthe |loader 1 via the board conveying device |I3A to the secorlc
board conveyi ng/ hol di ng device 13. It is noted that the |loader 1 and the
unl oader 11 are preferably noved between the positions shown with dotted
lines and solid lines, 20 respectively, in the Y-axis direction.

Furt hernore, when the respective support rail units 121-1, 122-1, 121-2,
122-2 of the first board conveyi ng/ hol di ng device 3 and the second board

conveyin ' L Ce: v | :ength | _to > l.anger t he
wi dt h ofgéﬁghg%gg%%g%% %%é%tpﬂg%agrk argésﬁﬂ%% 3gn5§%y%g683 g%uf%g%%iong
t he board _conveyin irectio a dn . Fig. 33, -bpards,can_be carried
in and O%F%%r%%bégyggé %%’n%ﬁﬁt?ﬁgggpéﬁ%ﬁRN1'qﬁt%% g%%erlgogp the
conveyi ng/ hol di.ng device. as,in,ho r~~qo f, h r‘=frt. .., rc t._
oo i1 atROT s, U13bE (3133, 08 Flift thatksie, 514 @a1 B paaposkde
nechar.i?ﬁp 70 does ngt need to be positioned on the side of one su%port
rai |l uni 21t HuPEARY SN EPIERI2EE2 t KE 20t et Suppor t-1%i FPRAT t 183 tas
well, as shown in Fjg. 34 and thus both of &he suggort rail units 21, 22
may be uséd@sCuppbTt ridl | 2k t $RFBPBRIERELVocRRECEi de? Ed¥sefBeALRY, for
exanpl e, distance adjustnent according to the board w dth does not
necessar FOF ifdéd 0 Bk PEYIL nBBehRFIBE n§°t 1 f EBAL Rk sGPPERYLIREI | unit
21-? with respect to the front-side ori%in positi on and noving a rear-side
support ©G&viqy hase sidoanej forreds pesehppintitnd ea 20andpit (taneke
performed by fixing the rear-side support rail unit 22-1 with respect to
t he rear Xdigdh& ov¥ L9 Hn ppestitd®nammk frovi flgovhe Wirtdnt tBe deoddgporing aih uni t
21-1. Therefore, when the board conveying direction is changed to a
di recti ofigevet Qe fiaxy 20hehdtinst t moengbhode anbodiZPentand timpdy keéefas
descri bed above, the reference position of the support rail units 21, 22,
cadObe easiilgiramd Fidliicibl 52 thangeewhr ohthr thef sodtidsildae efrerBhge WAich is
based on the front-side origin position, to the rear-side reference which
i s based for t tiee r s@cogidden@dnbingi rygesi £02h. at 18 Januaspe803 8Bhét is
noted that the selective |lock mechanism70 is not 1lim ted to a gear
mechani smecpaodsedt obribénr goks geesnan®2tilké ,geR2 ldesorf betieabswepobtit a
clutch mec;zanism or the |li'.se can also be enployed. 5 Furthernore, Fig.
36 shows ra iQonpoiest 2meunt | hg-appar atlus dcched Nngide wet apoiherorsdodi nent
of the present invention. In this conponent nounting apparatus, while the
first ar cdoseeenddoard cervayiirgonoldimgaevires AndlIms ecstsposed ad
acer~t to each other, a long board 2G

15 feed units 824, 18A. That 1is, in the first mounting area

201, the support rail unit 21-1 on the locked side and the
support rail unit 22-1 on the moved side are integrally
moved downward at a low speed as shown with a downward
arrow in Fig. 12. Then, the movement of both the support
20 rail units 21-1, 22-1 is stopped when the support rail unit
21-1 on the locked side 1is positioned at the origin
position P21-1. In the second mounting area 202, the
support rail unit 21-2 on the locked side and the support
rail unit 22-2 on the moved side are integrally moved

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



10 pl aced across the first and second board conveyi ng/ hol di ng devices 3, 13
(shown with a shaded portion in the figure) is carried i n1édanddne2003 st and
second board conveyi ng/ hol di ng devices 3, 13 are synchronously noved to
either the first nmounting area 201 or the second mounting 15 area 202 in
parallel to nount conponents. In the exgqrple in Fig. 36, the first and
second board conveying/holdirLg devices 3, 13 are synchronously noved in
parallel into the first nmounting area 201 and conponents held fromthe
conponent feed units 8A, 8B by the head 4 are nounted onto 20 the | ong

boar d ZG;piace@h§§r0§§etﬂgv%héﬁg grdysegond . bggﬁgoggn%%xunq{ph gipeV|ces

3, 13. After nounting, Irst and secon conveyir~g

devices 35,13 are é@é di S Pgoqxﬁﬁ&gg:pgglﬁlqﬂ§lgn th%centi& si de,

and t hen, the boar d carrle downstream sidé e first
and secon oard ve i S 16 January 03 86 13 are
synchronoﬁa$§g%03£ |n¥p gépﬁkg %% 88 858ﬁ&nn883f Fég %02 arid
conponents held fromt=-e co v fquﬁunlts 18A, *5tbé the gead 14 are
nmour _ted onto the | S%%%?a G H Ced R r GYEPPRE fidst ARdTSeddnd rboard 5
convegyin di ng .devi ces, 3, 13 After noun the first and second board
conveyi n%ﬂ'b% dPhg tg“t?v ﬁ%%k%d P39 ATt GPHB nglﬁ’ ng° pd&etitons on
the central, K sjde, and then, the board is carried out to the downstream
side. It 9sidbied tHatCybiiertel AumdPaPt3blrdsHBPRE arBdAr 401G SLopper for
positioning when. the | ong board 2Gis carried into the first and second
board condAeyd it hottli Heciedi ebde 3ara3drcvpgegnenthg, piBeakBy 43 skown in
Fig. 2, the first and second board conveyir_g/hol ding devices 3, 13 are
separ at el }oWRYT i tof | eridhentiehen yroBunte conpeaedt sith the holesr 46,
nounting area 201 and the second nounting area 202. However, when the |ong
boar d 26‘5?a@@dtb@rb@@Hﬂu?qﬂwqmlQﬁuﬁ%%@@@dbbaaﬁd46@n¢by|ngThoﬁdlngedeV|ces
3, I3 is carried in and conponents are nounted thereon, the above

operit i orsuprrrt peafbraeidtso2ihht compoventse chchbedappdeparat gébykaa
nount ed onto boards having totally different sizes in one conponent

mount i ng appareatusrespaetiiwvagetheidipssiahonsekdhdl boR? t-2onveyangi vl di ng
devices 3, 13. It is noted that arbitrary enbodi nents anong t he above

vari ous enfbo nemt ssgapobe applopniasel2y ~-Aont2ilred dro 2k eketkedi heide
respective effects. 16 January 2003 87 Accordi.”.g to one aspect of the
preser:t swemvah,td hehset ecdspvect Cek srtdhami sos 1€l @ases21 he, epgacerent
with the first nut of the first rail-Ilike holding nmenber and rel ative
rotation efgddwndrit sé £ nther ehaki weadre tde, f28Skibhr &hlk- Igdea-hotgli ngs menber
is allowed. Then, by rotating the screw shaft, only the second rail-Iike
holldl ng niyThes1éssedvied 8nd theeposivei aBchf nicheaseeanrd 7 174 idke twwsdi ng
menber relative to the first rail-1like holding nmenber is changed, while the
sel ecti verd ifdet ive- g st | Sa €ngagets i1 10 1he did rigte Nbciodq teqdirst
rail-1ike holding nenber to thereby rotate the screw shaft so that the
first raidndifedatdting srerpercndithe second 1aidridked haldi fige erer can
be integrally noved in parallel. Tr.erefore, only by performng a | ocking

oper ati oy R £ athdinl gk NchORer atnOpildx s the seleld iy dockdrerhapi sm a
gap changi ng operatior _

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 immovably.

Subsequently, 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



for changing the position of the second rail-Ilike holding nenber relative
to the first rail-Li ke holding nenber and a novi ng oper at 1édafwary PodEgral |y
noving the first rail-like holding nenber and the second rail-1ike holding
menber in 20 parallel can be perforned selectively, reliably and easily.
After the plate-like nenber is carrieddmto the conveying position, it can
be noved to a desired work position and held and thus a desired work can be
performed efficiently. At the sanme time, after the desired work is
finished, the 25 plate-like nenber can be carried out to the conveying 16
January 2p03,ea: psi td.ofy 4nd ghys it phaierl '&921@*)35«@“ Pge caryiied in,
held, and carried out efficiér tly and rapidly.” According to another aspect
of the presept kN Lon e s conpoenent. - ti rk.ar f. o pount i ng
5 apparatﬁé“?s(gPﬁﬁgéggiﬁ?gegﬁggérggs?&éq?ﬁégff%%ﬂ%??héﬁﬁﬁggpéﬁd%gg%econd
nmount i ng ea so_th boards._ar | aced to nmount conpanents thergeon.
Then, the %ar% Ee%%5%%8?ogaﬂgdpgﬁ§°§a&ﬁw&?&sgfeﬁaéﬁ ﬁgﬁﬁfﬁﬁg%grég 0
tr, at cogggnen S.are fedﬂnr%cog%ized, aqq nggnted on tQa end edge si de of
the 10 ~nEURTi hg®al2a kI 62e P "PRATGoRPEREAE Fééd URILCS BSr FEVRISES, the
board in the first unting area i s positioned at the fraont-side end edge
of the mothtYHY élpeg%,)h%i Itget RS d lhhé‘%nézﬁﬂ)untzizﬁ& HFraths
positioned at the year-side end, edge of the npunting area. Therefore, the
15 recogneYeHh %4e anbBdfhe BPEERY ot agidSc ub e bBarie IREF Bt 08&H dddch
other to have the shortest distance therebetween irrespective of the size
of the elBRe3tbhre BPiclit H¥card ithed S1KBGHELPRg IYELRY ok i EhperbPovred.
Consequer _tly, the noving distance of a nmenber for sucking 20 and hol di ng
componentatfarlexampeed. a Worki 4§/ hEhE, stRAPrisraiheunissanéed  béfwden
positions for three operations, suction, recognition, and nounting of
conmponent @ arté ani APiededsidhusire hd imsint hagedi nmentegr bkl shoritténedhand t he
production efficiency can be inproved. In particular, 25 when conponents
ar el @onvesuprmat | yamdurtedt ®n2a-boardl % onléhanbache@063d89 irhethkcinity
of the board co:lveying position, the d=stances betweer_ positions for
t hr ee opesané orsssrauctdigrectriggogaitt i en, lanmd smred i iy oftheonpowespsedre | ong
for a small board and thus the nounting tinme are long. In the 5 present
i nvent i omonemeverof whine ' supeortheabbandits 3hall dl-Racgeththkobbadd is
positioned for nmounting operations so that the di stances between positions
for threesiper ata oheisucbirdainr epoghtibnn,sidel. noumhang ok fcempotkest s
beconmes short. Therefore, the nmounting tinme can be substantially 10
reduced. dupparti otdidr, udiarse thelgonpbaentorf eathdinilicx karde dig@posgdeal nost
at the whol e end edge al ong the board conveying direction in the conponent
mound i Ng wes kt Beeed i ot eglsdhi AoLeEhOGgE Bveacriditn recognibhonpanit, i s2di sposed
on the central side of the conponent nounting work area and a

2, the motor 40 for moving support rail units is driven to

rotate in the reverse direction to rotate the ball screw
shafts 35, 35 synchronously in the reverse direction. Then,
the support rail units 22-1, 22-2 on the moved side are
20 moved at a low speed in a direction reverse to the previous
movement and moved to their respective origin positions
(the upper right origin position P22~1 shown with the solid
line in Fig. 10 for the first mounting area 201 and the
lower left origin position P22-2 shown with the solid line

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



15 position at which the board is positioned in each board
conveyi ng/ hol di ng device is positioned or. the central si déJahudrp2003
conmponent nounting work area so that the di stances between positions for

t hree operations, suction, recognition, and nounting of conponents becones
shorter. 20 Thus, the nmounting time camybe further inproved. Furthernore,
since one conponent nounting work area is divided into two, the noving

di stance of the working heads is reduced and thus the nounting tinme can be
i nproved. Furthernore, when two boards are positioned 25 diagonally, that

Is, in zigzag, in °§8b§8§§8ﬂ€@8,smi’g”%cii§%. 1K aérfaf%}’ 7007 oLk area in

one conponent nobunti ng appar at r-ting i Cl ency per unit a=ea can

e LF‘SLSV.9%%??_%%?%é&%‘a%g?ﬁdéﬁégﬁ?é Qé%é%i 3he L?O?ﬂé‘égsﬁﬁﬁaﬁgnbﬁﬁéd
Cr ey type-LomIBRERE U GBtt bkl 106, ZSC 1 neaRF ™ fOF oRANGre. > Kam E6Aduct or

chips or the |ike can be housed, w,thout reducing the successively disposed
nunber ofm?ﬂ%daFPeé§§3p%%F?F%ﬂ@E SHECeongthent 5f e&§ 3G 150" f 8F18t&mpl e,
cassitte feed units_or the gikg can be positioned . in zigzag in an area in
whi ch no BRI F SFpfatedf 2t ARS RERePOPhELEBABoAENENREASRAFELVE
constituted by the tray-type conponent feed unit or the |ike can be
positionéﬂf%qk%eﬁo%bt%%%sbg%?ﬁlan%Z%ﬁ%SO%oﬁ%%n%%?P@éEdFﬁgl13“é¥?iE?éncy can
be inmproved. Furthernore, when paintenance of the nounting apparatus is
per f or medls r&d12 |92 et med I BV nehdRr st mpeereekeef stide anapeaf| raike
hol di ng nenbers on the noved side are noved to positions that are distant
from t he WokpdnéRt 120 4douht PRg tHesineoRE aAder deedefioppesh aish eth@brsupport
pl ate for supporting each other from downward. Consequently, in this case,
when varixgiirmi ftcenghee woi@snf ors t bompdeteicng appar & usesudhi, asthéor
exanpl e, replacenent of the support pins or the support plates for

suplddrt i nrpoEt ecaidnivn i2s c2¥cli t 2boar dn2 tWre r bpt he@nentdeofartchetmezzl es
for sucking 16 January 2003 91 and hol di ng conponeras in the nozzle
station cauppdret easilyupeéero2ied ,Wi22h@uton r bobl rovEdr tsheemre;utrhet suppor t
pl ates can be easily replaced in a batch and thus tinme required to charge
posi ti onstlodizt hee sogpiot ve ponsg tranpde tshord efizl-1 5 FRithermdz €], i F22-
operations are controll ed and sensors and stoppers are positioned so that
only the Positions pi.the first board conveyir: g/ hol ding device and the
second board conveyi ng/ hol di ng devi ce are changes and the board is placed
~n the board conveyiumgséhpi@ction winiidetA0 sepppdtboarid apnveyizmihol ding
devi ce once and then the board is noved ir. a direction reverse to the
boargl comveyi ngrdi kget i Décladd RAsidt | gRed phedd t e bepedri srpasidioped in

t he second board conveyi ng/ hol di ng device, the first board

conveyi ngd bt i NG slevi s apdithe secondihSrRgar d scanvaniardls 1@ diing, device
have exactly tr.e sane structure and beconme in comon wth each other.
Furtr:ernpie, chy dnshaet ngaihensalectdvie |ock mchan sméy perdordapd he

| ocki ng operation and the unl ocki ng operation, the Y-direction noving
operati ondf20sni ehedrr aichghhkpohokdbng wenber ensthe dpoked sile is
noved integrally with rail-1ike holding nenber on the noved side, and the
di stance %‘M.}%e Iﬂ%l 2di ushipgsoperat i on_acear ¢ihRg 16.e Kle Loy daé’&cﬂllcﬁdq:evm' ch

the rail di ng member on the locked side is fixed and only t
razlylike., the width of boards 2-1, 2-2 onto which components are
to be mounted. Thus, adjustment of the distances between
the support rail units 21-1, 22-1 and the support rail
units 21-2, 22-2 1is completed. At 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 1in the



25 hol di ng nenber on the noved side is noved, can be sel ected. 16 January
2003 92 The drive shaft for the distance adjustnent accortb Jguag 2008 board

widti: for adjusting the d=stance betwee:~ the first and second rail-like
hol di ng menbers according to the bCard _ w~ _Trl~.dt' " ar,r; tnar'[_ri
vP shc' ~ft for cOl'vt-'~ylnt~ tdP "Bgard Cc.~-."'.1 5 be comd~nonly used

(unified) . Therefore, the nunber of the drive shafts can be reduced. Thus,
the drive nechanismfor the distance adjustnent according to the board
wi dth and the drive nechanism for conveying the board can be sinplified.

10 ~ Furt G & T@ST OQﬁungg%eH%ﬁyiX@Banﬁgag%§V%héogﬂhgﬁ$§ fr%@% bal |

screw shafts synchionolisly and nove the firs Secon i ke "hol di ng

menber s, th%ﬁtwpop?ilz§ggpw6 hqﬁ&$ g@egese%%iIysdkgbgﬂiéxgﬁ${gﬁﬁﬁ%%%vand

. 111 Z L .
the first and secont rail™-17ke hol ding nemnbers car ed in

paral | el . Furthernore, .whe S ort plate_having the s ort pins and
t:~ e fi P?teré'lrjf&osneco%ll)ﬁgi Irl-qt(:ﬁie ﬁggapng %nbEP’ésar %%;Oﬁé?a;%g angnd

i ndependent]y driven, the novenent mechanismis ngde | i ghter and sinplified
as 20 conPdrEdAdN tPeCRadE WARYERERe SUIHES pthat EREndFURRC Y| r &8 1dnd
second rail-1like holdin%%nenber, are :ntegéally noved. Thus, the noving
operat | onPd&S B Tlastedr atoh HyndfovestSI9henY t Fetbard PBsFRRORPRGLst opper

and the board 25 arrival detecting sensor are disposed at the front and
r ear 40 for moving support rall units or the like. The amount

of rotation of the motor 40 for moving support rail units
is calculated, and the rotation driven by the motor 40 for
moving 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
motor 40 for moving support 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
support rail units 21-2, 22-2 is finished according to the
widths of the boards 2-1, 2-2, onto which components are to
be mounted, each rack gear 29 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 moved in one direction, that is,
upward in Fig. 15 by rotation of the ball screw shafts 35,
35 in the first board conveying/holding device 3 as shown

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



16 January 2003 93 end portions in the board conve~.ring direction in each
board conveyi ng/ hol di ng devi ce, the board can be positi onlJatuagn3003ne of
the front and rear end portions in the board Cnnve, rin~x direction.
Therefore,, in each nou nting area, a 5 board positioning position at which
the board is positioned, can be arbitrawily determ ned based on
i nfor*~ation such as tr~e size of the board, distribution of positions at
whi ch conponents are nmounted, distribution of positions at which conponents
are sucked fromthe conmponent feed unit ar_d held, 10 and so forth.
Furt her YIRERENt [ [ | Lot r ey | di ng
devi ce ggﬁﬁﬁﬁﬁggléﬁ% nngﬁ¥i%gpyﬁétgg'sgﬁ%ﬂg %%gdgggﬁvgﬁfﬁgyh%hggégadevice
are perforned sjnul oysl y,., the LNng. operations o) formed 15
nor e eff?é&%hf?%ﬁgﬁag?ﬁuggt%g ﬁ%ﬁh iﬁgi%$%%9ga%g%g 9%%%%@8&%‘?5§tﬁé5ﬁnre,
when board conveyance from the |oader,ta the first board conveying/hol di ng
devi ce, 5 §Pdt¥5%f@ﬁ5%§§fﬁ%#%tqﬁ§ ﬁr%ﬁ£gxﬁﬂcF% n%%%#%%/%bﬁ%i%‘dd ice to
the second board, conveyi ng/ hal ding device, and board 20 conveyance fromthe
second béar&ncoggﬁyiﬁfé’ | §Y de¥fite TRTHEM DalerMAYed petf or HR8
Si t anequsl y,. the board conyeyin perati ons _can be perfornmed nore
ef fii enfiy e&ird “PudHate Jrﬁjuncg?%wg’f(grelﬁaﬁlﬂe ilgfplbé’verﬁ’.tm R hgtd
anot her aspect of the present 25 invention, the two plate-Ilike nenber
conveyi ngPRdI di i§reV16 SBAGESy 2663 943devi €Bs, that isecerde fhoard
pl ate-1i ke nenmber cor_veying/ hol di ng device and the second plate-|ike
menber cGAPEFYHGI SO G W B EE a=h3 di sPBEBd AdFasewP A datht Givels ~. ' 1. d
apl ate-11::e nmel'.' tbher LODe S~ |b~cted LOa J °~ 5 prescribed work is
carried 2l-1 @n dilre adiogkrd pIkde- prdeZAehber E8AvERVIRS fosle s ithe he work
device. After the plate-like nenber is carried in, the devices hold the
pl at e- | i lBgpPertutarid amd tvaltd ehether dopkedi védrorkdp@dt4d @its Eee t hat
t hey can independently performtr.e 10 ~ prescribed work. Therefore, the
pl &te- | i keveeniséds eae bevesr ticed P sarfd cout ( canvenel g atas 14 dan e rdder
conveying positions, while the work fcr the plate-like nenbers can be
per f or medthatcht ibewdek tpesid idipht Hostrd someegpact/ihed diper atdwimescah be
performed at optimal positions.

13 are aligned in one line in the center of the component

mounting work area 200 in the mounting apparatus. Then,

the second board conveying/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

conveying/holding device 13 are driven under the control of

the control unit 1000 so that the carrying-in of the board

2-1 from the first board conveying/holding device 3 to the

second board conveying/holding device 13 1is completed.

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



15 Therefore, work efficiency of each operation can be inproved and there
is no portion which is used only for plate-like nmenber cof6vayiang20gsr ati on
and cannot be used for work operations. Thus, whole the ir_stallation area
of the work device can be effectively utilized. 20 Al though the present
i nvention has been fully described in ggnnection with the preferred
enbodi nents thereof with reference to the acconpanying drawings, it is to
be noted that various changes and nodifications are apparent to those
skilled in the art. Such changes and 25 nodifications are to be understood
as inclu Lt hikkn € Ari n 3 pe, of e t . irwention
as defingﬁg%ﬁé%hg Sg%eﬁﬁﬁﬁﬁé Z?Eaéyuﬁﬁgséggﬁggﬁdgﬁgr%ﬁghggé??gﬂ;Pnﬂﬁli
January 2 9 vice for con-ey| nd _hol_di ng.a_plate-Iike
o 8o gt E e P PRV B 8 R BRE bR D 2t aa R &

menber, conpri Sing: I'rs mbér ( cond

i1-1ike_holding. h_incl uding i mh f
Conveyi ngiT e bl SHEST 1 Re rinbep TRy 0o "B BeF PR 1 GoRRTBE Car . b

carried in .and out_ar d . held; a ball screw shaft 5) which_ is disposed to
10 . exte %P?%ﬁ%?%?f%btﬂgﬁapépﬁgﬁﬁFcu¥%}ft&”H“’%néﬁf&dingg’hir t 8/ of the
first rail-1ike holding nmenber ,and the second rajl-Ilike hol ding nmenber and
nmove the%%%%B ?%&I?gQ%eHb?@(ﬂ@gﬂ%ﬁ%e$e8ﬁCﬁn@egoﬁﬁénﬁiFQ? PaRFd| Ere
hol di ng menber and second rail-Iike holding nenber in parallel; 15 a
rotation Urf¥8 BRVEY WA chRdFiides Yt BPi 8n RIS itHehaFloseslewtshaft; a
first nut (27) which is attached rotatablv relative to the first rail-Iike
hol di ng nEhbefe PR seten FreaBad? wi t ihe heuBeest sAALt Un2bsa2dedond2nut (48)
which is fixedly attached to the second rail-Ilike hol ding nmenber and

screwt hreadéd tiet IFadrnd cheardhapnveshngdheéHénni wevictsk hdchahdsng(70)
which can alternatively select an operation of engaging with the 25 first
nut of thehdibxardaltl lake hoveld rigvaedber Fogst bp tol6aghnaanyoR608

10 mounting position (position, at which the support rail
units 21-1, 22-1 on the locked side are positioned at their
respective origin positions P21-1, P22-1) as an example of
a work position positioned closest to the recognition
camera 19. Here, the working heads 4, 14 suck desired

15 components from the component feed units 8A or 8B, 18A or
18B by the respective nozzles 10, 20. Then, the suction
attitudes of these components are image-picked up by the
recognition cameras 9, 19, and then calculated and
corrected, and then, the components are mounted onto the

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

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



97 rotation of the first nut and an operat'_on of releasing the engagenent
with the first nut of the first rail-like holding menber t®Jatdapp20dse first
nut to rotate relatively to the first rail-1ike holding nmenber, 5 wherein
after the selective | ock nechanismrel eases the engagenent with the first
nut of the first rail-like holding nenger to allowthe first nut to rotate
relatively to the first rail-like holding nenber, only the second rail-Ilike
hol di ng nmenber is noved by rotating the 10 screw shaft, and a position of
the second rail-1like holding nenber relative to t*"~e fist rail-like holding
menber i hanrged, i . sel IV, I i s engaged
wth the§fe§arst n%tndtl)@r{u'esr tzd(éf ?ﬁ%l%rbﬁralaff%ée ﬁ# ?%ggﬁngﬁggéé&l re first
rail-1ike holding m ner. a ond il-14 ing r are
 TRnele andidie Seaend Aoy @l Ladd e Dol dL ng, perber

integrally noved in para y rotating the screw devi'ce for

[ .hol di | at.e-' -1 K di t [ [
The. T ot alPOR A, b ST G SNTIRY i A A0 bt htf } Bocr L6
tati 20 of ,th fi. .3, A devi f j d hold
late 1| ke AarBer ndbh gt T ML e BPTHe SUbbrnaE 4By -

screwt hreaded with the screw,shaft is rot attached fixedly to the second
Fai P | KE2RGI g HerBRYed b A3t FAENBAVEE 16r APaHi 9 Hive o 1FeRsecond
rail-1ike_ hol Ln% menber , 16 January 2003 , o

the irst and second compdnent mounting positions and

receded from above the support plate 38-1, 38-2 in Figs. 17
and 26. Consequently, various maintenance works for the
mounting apparatus, for example, replacement of support
10 pins 87 or support plates 38-1, 38-2 for supporting an
electronic circuit board 2 from downward or replacement of
nozzles 10, 20 in the nozzle station 7, 17, can be easily
performed without trouble.
The conveyance flow of boards under the control
15 of the control unit 1000 is described in detail below with
reference to 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
units 22-1, 22-2 on the moved side are synchronously driven
together. Figs. 22 and 23 show timing charts in the board
conveying operation.
Fig. 18 shows positional relationship when

25 component mounting production is finished. At this time,



9a while the selective |lock nmechar_ism (7C) car. select alternatively an
operation of engaging with the second nut of the second r & landasg26ad di ng
menoer to stop rotation of the second nut or an operation of releasing

engagenent with 5 the second nut of the second rail-like holding nenber to
allow the second r:ut to rotate; and the sel ective | ock nechani smrel eases
the engagenent with the first nut of the first rail-Iike holding nenber to
alloca the first rut to rctate relatively 10 . to the first rail-like

hol di ng menber and then rotates the screw shaft to nove only the second

rail-1ikedhol di pgrpeRber d8lativebyatq the fipstpd aio&abgésdhq@eﬂgigenber,

or the selective l'ock mechanisrn releases the engagenent with the sécond

nut of tly% %ﬁggﬁg q@gigédd%%.mp]dlng me. *~~ber to 15 allow the second nut to

rotate reélat e second rail-Ilike holding nenber and then rotates

t he screw shaft to Jmve onl he first rail-like hgldi.ng menher_ relatively
to the second raiLﬁgji}WKﬁ%i%B %%nﬁ%rtég Fﬁgﬁqgg§h§§ﬁst%hc l%%tmggn t he
first railzf&%f hol di ng .nenber and the 20 second rait:like hgldiq? nber

i s changé®d 1 &5 et T EtK TeEHaH S R EAYATES Wi tH thet$7edt nun.
of the first rail-like holding.nenber and the second nut of the second
raiI-Iiké%ﬁbl&Pﬁﬁrne @F%anHOgHEﬁOPOtQFggc hE89scPERSORET t S48l hat3Phe first
rail-1ike hoIdin%}nenber and the 25 second rail-like hoIdicg menber are

i nt egr al EteGFedhar the JEWPRAFY BOBBES9SFatal P82 £F Alfevitest nd

conveying and holding_a plate-Ilike nenber according to ar.y one of Clains 1
to 3, fuPsRe@ndontP?sdn~CPryeringanoddiae mtahiem (28, 24, 28fartunich
'S lowering by drive of the support plate drive cylinders 39,
39 under the control of the control unit 1000 and are
10 positioned at their respective lower limit positions. When
detection signals from the lower limit position detecting
sensors S39L, S39L are input in the control unit 1000, the
board stopper drive cylinder 32D 1is 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, lowers 1in the first 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 1is
20 provided on the support rail unit 21-2 on the locked side
of the second board conveying/holding device 13 and
positioned at a raised position 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



5 disposed to extend in parallel to the screw shaft in a direction
perpendicular to an axial direction of each of the rail-| i&gam@rgd2o0s
menbers and gui des parallel novenent of the two rail-Ilike rolding nenbers.
5. A device for conveying and holding a plate-like 10 nenber accordi ng to
any one of Clains 1 to 3, wherei n the geglective | ock mechani sm engages

wth the first nut of the first rail-like holding nenber to rotate the
screw shaft and then the first rail-like holding nenber and the second
rail-like holding nenber are integrally noved in parallel 15 so that,

first, theddifislod aubrblkeniol dlksgr eubayr, 1 s sRes tlped glua uf epgoce
position and then the selective oci mechani smrel eases the engagenent with
the first t. of. the fi raipd =11 ol di r.tao. allo irst nut
o rot ate PRt of TheY FHha: b PR B ST ARy 8 et 2P i
rotates t screw: shafit so. t ;only.th ond ,rail~like,hol ding nenber is
noved andugjégg}tfgnq%gatgégggcgﬁ)I%%i SP?Eggﬁg( P%fénﬁéﬁ%%¥l$%lgti%% to
the first il-i ol di ng nmber,.at. the reference_pqsition is .changed to
i ust | o B (s e TRr i ik SHEL R0 BRhe Rerths BT

seco rail-1ike holding nenper, and 16 January. 2003 i0U then, the

e octi ve COBIE A S R S T 79 Sr RAGRY TIPSR 1 ke
hol di ng menber and then rotates the screw shaft so that the first rail-1like
hol di ng N YR4TEhet Sefoiderai ¢ i KddobPailhg $ender SR 5 i APegrid | y
noved in parallel while the adjusted gap is nmaintained, 6. A device for
conveyi ng F&t@ ol YRR ECPPBE LY | | ke ifenPBPPaEEor@ildg Wl By 28nmé  of2 ki ms 1
to 3, further conprising a stopper (32) which is brought ir_to contact 10 .
with the pitagd- | T'R¥1IRENDEFCR0 posfiFfdh PPNt hatpialt Bty kePIfdieam at t he
prescri bed position when the plate-like nenber is conveyed between the
first rai ltowakelsy:thledibeg neeaservearing Pies iddeond r dille |9t w0l diaty isnber by
t he conveying nmenber. 15 7. A conpor:ent nounting apparatus equi pped with a
devil®e f oo fcdheeygamparaitholeimgig pierlke- if&a ABAbers, shbeineiupwalre in

pl ate-1i ke menber is a board onto which conponents are to be nounted, two
o~ the deViiges ¥tr convépienganmhchdiahmny aoplaysnyykeldenbedeaxdcerdihg to
any 20 one of Clains 1 to 3 are used as board conveyi ng/ hol di ng devi ces for
conveyi ng aandwdbl di ridpet hreo boar d i nf ¢ he moonpenestpponnt irag lappai s us  or
nounting the conponents onto the board, a conponent nounting work area
(200) in dreveanpoardt mhmti bglappagatess, ighafiiech 8Be componenttatar e 25
nounted, is divided into a first nounting area (201) and a 16 January
2003 101 setehdomdusliyng amez (20@)oat ong ittheahoas d 2qenyey? ng2 distt@gtd on,
one of the devices for conveying and holding a plate-like nenber is used as
a fisst beaard ngonfeyh ng/ hkddhii) demMpégeht nhairfuinst posDticg avearanrd the

the board 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 rail units
20 is driven, the belt drive motor 42 is also driven at the
same time and conveyance is started so that the board 2-2
positioned on the right end portion side in the second
board conveying/holding device 13 is moved towards the left
end portion. When the board passage detecting sensor 31-2

25 detects the board 2-2, whether the motor 40 for moving



5 other device for cor_veyirLg/holding a plate-like nenber is used as a
second board conveying and hol di ng device in the second nb@idanuagy 2068, and
each board conveyir_g/ hol ding device is independently driven in each
nounting area. 8. A conponent nountir_g apparatus equi pped with a 10 device
for conveying and holding a plate-Ilike genber according to Cdaim7, wherein
a first conponent ntunting position of the first board conveyi ng/ hol di ng
device in the first nmounting area and a second conponent nounting position
of the second board conveyi ng/ hol ding device in 15 the second nounting area

are di 5p0§§r%pjj£'i; 2h97a9,505a55t Q- P6e iaggﬁagtggdqpp% d 9 i€aGhetherg 9. A

conponent unt i ng appar at us equi ppe evice for conveying and

1o 19, 1B, edyeiss TP RIS BAILO LIAIL fopliEre) 118 Lopbetpponent

feed unit 8B) for feeding the cormponents to be Tount to the
board at an_end, edg rti in the first nmounting area on. _an _oppqesite side
of the se@%ﬁﬁ g%ﬁ%tﬁﬁgggrégr:%%dﬁ%gngéyegonﬁ%Héﬁg ?éeﬁ%ﬁi??gﬁ iHV?ED i's
di sposed in the vicinity of the first copponent feed unit, and 25 a second
conponent ¢ E2Y &1tm?&8ﬁﬁ:ﬁﬁ§t¥Qﬁeg'16'ﬁgﬁﬁaF§ 2%@% TEe (RLERPNE t RE
conmpponents to be nmounted onto.the bopard af. an end edge portion in_the
second nn%ﬂ?Y?!bn%rggegRO%ﬁéo%"gs?? Y sPUetBE ?HBPPFESFaﬁguHPFﬁé ate&, and a
second conponent_reCOgniti0:1 LI' " t f1 gl ig ;?. cpn~a~~i_n tha_
~rir_ini tf pf o1 e 55660800 ROAPInEN eged Afialdifg  devdRBoneht tRount i ng
apparatus equi pped with a device for conveying and holding a plate-Ilike
nember acTRPEFHY t FPE ai RPBVEVhREei it f TEOM cobpenerted¥El uRPBXdt he
first conponent recogr_ition unit, the second-conpor:ent 10~ feed unit, and

t he secon@PrRbRPbRENL0FEERGni G A t 1dre BPspddal swbistoastaral | gide.

poi nt-symmetrically with respect to a center of the whole conponent
mount i ng G@rke@reRtly, the oard 2-2 1s not protruded from the

10 support rail units 21-2, 22-2 during the movement of the

support rail units 21-2, 22-2. Also, after the motor 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 position, drive of the belt drive motor 42 is suspended

once and the motor gets ready for the subsequent board
conveying operation at the board conveying position.

Fig. 19 shows a state where the support rail

units 21-1, 22-1 of the first board conveying/holding

20 device 3 and the support rail units 21-2, 22-2 of the

second board conveying/holding device 13 arrive at the

board conveying positions in the central portion of the

component mounting work area 200 and are stopped at their

respective board conveying positions. In this state, the

25 loader 1, the support rail units 21-1, 22-1 of the first



conbining the first nmounting area and the second nounting area. 15 11. A
conponent nounting apparatus equi pped with a device for caé6Vayiarg 2008

hol ding a plate-1like nmenber according to Claim9, whereir_ the first
conmponent nounting position of the first board conveyirlLg/ hol ding device in
the first nounting area is determ ned ig6 consideration to a 20 di stance
between the first comoonent feed unit and the first conponent recognition
unit, while the second conponent nounting position of the second board
conveyi ng/ hol di ng device in the second nounting area is determned in

consi der apbgAdt @ch vl iSitrdeR ReteeRethee25 seennd sgimonentateed;nid and
t he second conponent 16 January 2003 103 recognition. unit. 12. A

conponent  opint h g appar Ak Ug e 8EHHPBEE Wi Een%e%\higf/@mfmn?gowﬂaég ®, d
hol ding a plate-like nenber accordir!g to Cdaim9; wherei'n the first

component . i gednify B,k e secong sgmpanant feed 1unidl argegomanent feed

units for housing taping conponents to be nounted onto the Ich are

the comoneats, boused; podibebdaln o tB5s Tdon’ agmonent faunting deyice

equi pped evi ce for conveyin | at’e- 1T’ Ke merber 10
accofding to daimyg, %Q i he first. c t nt i osition.of the
firs% board conveyi%%? oﬁggﬁglgévi%% ﬁﬁ t%gB%?§§F ggﬁ %iﬁ%“grgggﬁaf%tua
second conponent. mounting positiaon, of the second hoard conveying/hol di ng
device | ehh SotbRc tonn: ThtaPbaare ot oBhe B Frarey e ielrd e 18
di agonal | y oppos to each other, a tray-type cqonponent feed unit ,(8C) in
whi ch théxf%ﬁg%n saf§ HBO%%%nﬁaﬁ”%nFsgth%gﬁ%% d‘ﬁ?@xﬁﬁﬂgédeHHE ay, is
di sposed at a position other than the first conpor_ent mpuntin osition in
Che f1 1 StEOBUFET ROt ar EBS BG- GnoPRERYiRGyDOFHEL EBnpoReRt LPeel SI6CURL (180
in which the conmponents to be nounted onto tree board are housed or. a
tray, is depBeEarattG nePseBBNI goydST Yt Fdbht PRd tSot i Bhei §eCR89%Second
nounting area. 14. A conponent nounting apparatus equi pped with a device
f orl ConveRR L aRANNENANAY N LA R0e -4 K drehBeri 255 heBBREr ng The althe?,
wherei n, when the board is conveyed 16 January 2003
belt drive motor 42 is driven and the board 2-2 produced
(components-mounted) in the second board conveying/holding
device 13 is carried out from the second board
conveying/holding device 13 to the unloader 11. Completion
15 of the carrying-out is determined when the board passage
detecting sensor 31-2 detects that the board 2~2 passes and
is not present.
When the completion of the carrying-out of the
board is determined by the control unit 1000, the motor 40
20 for moving support rail units of the first Dboard
conveying/holding device 3 is driven and conveyance of the
board 2-1 produced in the first board conveying/holding
device 3 from the first board conveying/holding device 3 to

the second board conveying/holding device 13 is started.

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



104 between the first rail-like holdi ng nme.;lber and the second rail-Iike
hol di ng nmenber by the conveying nenber, each board conveyithignoatyddd®§ devi ce
further conprises a stepper f,32) which is brought into contact with the
beard and 5 positions and holds the board in a vicinity of a ceraer of the
whol e conmponent nounting work area conbtfing the first nounting area and
the second nounting area. 15. A conponer _t nounting apparatus equi pped with
a device for conveyir_g/holding a plate-like nenber according 10. to Claim
7, wherein, when the first board conveyi ng/ hol di ng device and the second
board conueyiikglhalaidwg: ideyi eensbe PISiZ | dvedcad) agentyallo Bathopidwde i r _
one line, the board can be conveyed fromthe first board conveyi ng/ hol di ng
devi ce towar dshé hgyxaapngd-hoafd oW eyiet@rhol BoRgddevd Seey 19g /s 1 ng
conponent nounting apparatus equi pped with a device for conveyi ng and

hol ding agplate |1ke Heaher ACCOR N0 GLaVE hoddy LhST scompudsidg, a

| oader (1) for carrying the board into each beard conveyi ng/ hol di'ng devi ce

g the b f : '
and an Unkﬁgﬂg{tﬁﬁ;)b59fdc%%r é%ﬁ' lV@agng%heérQﬂhgagg ﬁ?%g{%gu%evice

conveyi ng/ ng devi ce, whe nthe fir board conveyl ng

and the 58&8”%?%@&0' gQQig?g'\:ngébedi Tgedféﬁg@dca@oi ”gﬁ@e’\@éiy 1%§{df‘frm

carrying-1n of e boar rom t he”| oader "and car ryi ng- out € boa o the
unl oader, _respecti vel 25 17. A hqod for. conveyi .and hol di ng

ol at oo 1 kePETREEhL T S ubbese htnaio ikre HoNREt B BaF PP e shar
(35) dispgsed to tend,in._a direction di cul.ar tq a |l ongitudinal

i rbcti ondBFERER FERTr SPE. PRRS cheaPRE el bd SRAFIIES Chsn TR e
hol di ng menber .rotates.in_a plate-|ike nemer conveyi ng/ hol di devi ce
(3, °13) SROPpEAETVERR e PREPEE Salte: ISP Aol Mo ( STt K
second rail]-1jke holding menber (22), which can carry in and out and hold a
pl ate-1i kENReRBEFI( Syl A6t &PPYRYSE d™ndt LLECHUD iiTh §igteri@wltfrieaded
to the ball screw shaft and attached to each 10 of the first rail-Ilike

hol 4Png nBibetr Rl Ofe SReomeYti FFike MM R hgdtenberbitey eblif at®@$b t hat

the first raillike holding nenber and the second rail-1ike hol di ng nmenber
are int egpaFLY2hoBEFaGT 155 aF $RFOY 03858V L kI DI aFBL Vi ke 2RENRASS3%R] 15
regul ation of rotation. of the nut of either one rail-|ike holding nmenber
of the fip&t tha | bPRKE Hotdi AgdnehbérPaAd Yheasduir3idiad | FkBe hdit@img
menber is released so that the nut is rotated together with the ball screw
shaft upoaxawpaeiof .éf MsHe iFalnexvirsd shaf &, thbeentAt sof thatt ke deday
rail-1ike holding nenber is regulated and the other rail-Ilike hol ding
menber of ishechilevedr &y -tinee teduwired neabechantiorhd séopperr 22 itke
hol di ng nmenber, of which rotation of the nut is regulated, is noved during
rot &bi on be trhésbkdl tosthewuppaft lgoitthamo sdiliypn herodtedony aifl thiekbedX
hol di ng menber is noved in parallel with respect to the one 16 January
2003 106 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
20 in the reverse direction. Then, the right side end edge of
the board 2-1 1is brought into contact with the board
stopper 32-2 and the board arrival'detecting sensor 33-2
detects arrival of the board 2-1. After the arrival is
detected and a prescribed time period is measured by the

25 timer T3, drive of the belt drive motor 42 is stopped. The



rail-like holding nenber to adjust a gap between the first rail-Iike
hol di ng menber and the second rail-1ike holding menber. 1816 dam@inh2003F or
nount i ng conponents, conprising:5carrying in a board froma |oader to
afirstconveyi ng/ hol di ng devi ce; noving the first board

conveyi ng/ hol di ngdevi cehol ding the carréed-in board to a side of one
conponent feed unit; 10nounting conponents in tre one conponentfeedunit onto
the board held by the firstboardconveyi ng/ hol di ng devi ce; carryi ng out the
board fromthe firstboardconveyi ng/ hol di ng devi ce;l5carrying the board
carri ed- awl€r dmivieefiotzidoar d isortiay ngrhokfli A 0SS | BHOtRAat the
secondboar dconveyi ng/ hol di ng devi ce; novi ng the second board

conveyi ngf heheli B3 ddedrcehadige ng ft ieh<Capsh ed- pp1beand 18 BrsudetOfinto

t heot her 20conponent feed unit; nounting conponents in the other

Conponenté@&@&6£twPﬂﬁOtﬁerQQEHdsESFEeQYBEhQ se¢endhaargdqonveyi ng/ hol di ng
devi ce; carrying out the board fromthe secondboard25conveyi ng/ hol di ng

device; and 16 Jaguakyn 2003 1§%tg§rr¥he9 5@9raoa%grﬁ%aneq%&%Etﬁégn}the

second board conveyi ng/ hol ding device into an unl oader. met h or

TOUN| N9 LOBORCYL S, a660L0LRYchO Lol U118, MBLEL LIS CQIBORgHL Ot | g

in the first board conveyi ng evice  ar hé “ccipoinent “ndunti ng

0 the secondbagsheonyeyspahbol fing deuice ais SHIUL! anequsiypeptor red

20. A net nount i ng conponentsa n1f8,rﬁh rern,” while
t he one o] feed_ynit 0 ot her_.conpongnt feed upit ar

opposed 'tctg{g;ac%h%gjt%gr, r?ﬁg c%qngE%en%Q%a’rer}%D&ntgg oﬁhea hséalcforéér]egogfgt he
board on i de. of ,the one ¢ chent .feed unit in the_first_board

conveyi ng? %Y%fln%g%?/f% ninéaoet%ececo 3one1?ﬁ]§t af@ o\t £6°Bn ta{‘enafj?aﬁfiea of

t he board on a side of tge othﬁg copponent 15 feed unit in the sgcond boar d
conveyi ngiHET WY HY? dePPEETL9E.  A%het hBR f 58S BGht | Y RYNFOhenPEUBELBPdi ng to
Caim 18, wherein t{ﬁéboard conveyance fromthe | oader to thg first board
corveyi ngFot ey el St hEPRRErd ERAVESaneR: FEoh EABEFRr &P - boafdt
conveying/holdir:g device _to 20 the second board conveyi ng/ hol dirg device,
and t he boar dCCBRTEIRAReCfr dhe P ohd! b8Rr FHComHRRYY Wb Ht ng8ESi ce to
t he unl oader_are sinultaneously performed. 22: A work device for a

pl at e- | i Ket Tlentet 2 DT een o0 h ERestupPark-Frke Wakber2l-2, 22-
conveyi ng/ holding 16 January 2003 108 device (3) wich can carry in and
out a pl & efhgusatsiaser frop agha pPRaked | g YRsfiged é%%ﬂk%HQﬁ_gtSOSghﬁon and

hol d t he
second component mounting position are carried out at the

15 same time. Thus, the arrival of the board 2-1 on the
support rail anits 21-2, 22-2 at the prescribed position
and the arrival of the support rail units 21-2, 22-2 at the
second component mounting position are both finished and
the board conveying operation is finished. That is, when

20 the reverse drive of the belt drive motor 42 is stopped and
the drive of the motor 40 for moving support rail units is
stopped, a termination of the board conveying operation is
determined and the support 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.



carried-in plate-like nmenber; a sP~ond plate-|ike nenber conveyi ng/ hol di ng
5 device (13) which can be adjacent to the first plate-li{gdRaREI003
conveyi ng/ hol di ng device at the plate-like nenber conveying position, carry
in the plate-like nenber (2) via the firs plate-like nenber
conveyi ng/ hol di ng device, hold the carrjged-in pl ate-1 ike mern:~er, and
carry cut the held 10 plate-like nenber at the' plate-like nenber conveying
position; a first noving device (35, 27, 40, 48, 70) for noving the first

pl ate-1i ke nenber conveying/ holding device ir_ a direction crossing the

pl ate-1i ke nenber cgonveying 15 directi.on between the plate-]ike nenber
conveyi ng position %%%e atfllgﬂrestp%i’%gp&é;i t}f%%uhfe%ib@r{:pwfe& e{ég&?i l?é’c?r\fvﬁr kis
performed for the plate-like nme er.helﬁ8b¥ he first plate-like nenber
conveyi ngf HoY WY 1Y deRT T~ AN a SBEDRE FDV nélW@vpéélP§5,rf?}aﬁﬁmqﬂf 70)
for 20 noving the secqnd pl ate-1i ke _menber cor_ veying/ holding device in a
directi orPlr 894%§ES h OpIEFEPFFEQ nefAberPEORVETLAG dPF ection Sveéif t he

pl ate-1i ke nenber conveying position and a_second work position at which a
prescri beREWRINEE Perklp mactbe thetpPat &7| PRethenbékehel dnbyenka ads
second pl ate-1ike nenber conveying/ hol ding device. 16 January 2003 109
23. A worllodeha cEeparcamghat el § i PerforBed agcarldiralyity ofaitdm®®s Weerein a
work area of the werk device is divided into two, a first work area (201)
and a sedurfugs k @Rea E2GZEZroassunm ¢k ekt el hrerd k& nended copv@tieng 5
direction at the plate-like nenber conveying position as a border, and
during a mepledementhe i atedficdkameatenisdmcea habfe r swo zzdeisng adevi eéwaywes t: ne
first plate-like nenber conveying/ hol ding device to the first work position
in the ldtiustedwrk arigpinal wivzhléedheapreserbbgdnnonk bs peotiactednf or the
pl ate-1i ke nenber held by the first plate-like nmenber conveyi ng/ hol di ng
devi ce, whi Iaries second novi ng devi ce noves the second plate-Iike nenber
conveyi ng/ hol di ng device to the second work position in the second work
are€e0 |5 in which thepresicrd bednwate | 8ipetf eomd f eentrbeiphahel ikagmenber
hel d by the second plate-like nmenber conveying/ hol di ng device. 24. A work
devi ce folevdidd atle- | iken mareer bagedr dbagsi§e ClRitB A2 23nswhereinit he

pl ate-1i ke nmenber is a board 20 onto whi ch conponents are to be nounted,
the work gdamiicend opapeader sitngHhery@r& hon thenpl ahe- hickeieremer thg a
conponent nounting apparatus for nmountir_g the conponents onto the board
and the fdd=slg apdosgepndrihat eyl keidenhed Ganveyi fgh hgh@' nhdeybgeg are

first and second board 25 conveyi ng/ hol di ng devi ce: an
stopper 32-1 is raised to the upper limit position. The
15 upper end position detecting sensor S32 detects that the
board stopper 32-2 reaches the upper limit position and
preparation for carrying in the .board 1is completed.
Meanwhile, after a lapse of a prescribed time is measured
by a timer T1l, the rotation speed of the belt drive motor
20 42 is reduced so that an impact is feduced when the boaird
2-0 1is brought into contact with the board stopper 32-1.
Then, the left end edge of the board 2~0 is brought into
contact 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



16 January 2003 11C a conponer _t nounting work area (200) in the conponent
mount i ng apparatus, in which the conponents are nounted, 1&Jalivard2@03 nto a
first nounting area (201) a::d a second nounting area (2C2) along a board
conveying 5 direction, the first board conveyi ng/ hol di ng device can be
noved to a first conmponent nounting pogdion as the first work pcsition in
the first nmounting area by the first noving device, while the second board
conveyi ng/ hol di ng device can be noved to a second conponent nounting
position 10 as the second work position'in the second nounting area by the
second oy g Aey 3 £ad ﬁcnaefc@ogppﬂ@m_sd%ﬁcgc't&@p%mrhysﬁvyngﬁq gnto a
board held by each board conveyi ng/ hol di ng device in each nounting area.
25. A wor i for oo L ke r i Ng. .15 i m 24., wherein
Kadeyi gg {0 aeegkeaggg}, k@g@ﬂ?g fr@egag,gfnrgé b2 i O Bhl) 24,

a first corponent feed unit for he’ conponerits t o "Be

o To B e Doald baad oRORsd BbeRl B8 2495 AANALEn | IrdberkntS!

nounti ng area on an opposite Side o € Seco
conponent ;recognition unit_( s di.sposed in a vicinit f 20 the first
conponent ¥ & URIPT drfd E%e?§5?kdﬁéy%8e'Vhrfﬁ%?séoﬁﬁrﬂ§5§3 éhﬁo Ritfhg head

(4) ich can nmoye in the first nmountipng, area, hc|lds the copponents from
t he irsts‘%ﬁﬁ%ﬁ%n?d?%eﬁguB???b%ﬁﬁgnéﬁﬁtéstﬁﬁbggﬁkoha ?SCBHEchhglgg board
hel d by the first board conyeyjng/ hol di devi ce 16 January 2003 111
posi tione %ﬂb??ﬁgT??%?p%ﬁn%gﬁtdﬁoﬁ%u?ff???byposition after the conponents
are recogni zed by the first conponent recognition unit, and a second
conponent feed uni tMeaM148E) 25Fe8 ERYI NBoRRE cBAPBAGAL sABESBELIRBuUNt ed
onto the board is disposed at an _end edge portion in the second nounting
area on ateiposite lsi @enbirine Ghe spagbadei mf atbs, Roaedord bonpbAent
recognition unit (19) is disposed in a vicinity of the second conponent
feed uni thothd fhe fper KAEMIE eSUPPPLEL e 1o olpr i Sess a dndveinngihdathe 14)
whi ch can nove in the second nounting area, holds the conmponents fromthe
secdidhd comprererit feed uniits &ddlvowisl t heacbnponénys fomem the board hel d
by the second board conveyi ng/ hol di ng devi ce positioned at the second
conponentconegimy posiittiion atoerrds tthkee cdiipmientemppeenécognizeingy t he
second conponent recognition unit. 26. A work nmethod for a plate-Ilike
menber, conpirtisdmg:tivikl | s a fowardpl the-fédeomenben cameryi hg/ hbs dimg 20
device (3) which can carry in and out and hold a plate-like

the case of the support rail units 21-2, 22-2 of the second

board conveying/holding device 13, conveyance of the board
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 are
completed, the board conveying operation is finished. That
is, when drive of the belt drive motor 42 is stopped and
drive of the motor 40 for moving support rail units is
20 stopped, a termination of the board conveying operation is
determined and the support plate drive cylinder 39 is
driven so that the support plate 38-1 is raised. Then, the

board 2-0 is supported by the support plate 38-1.
Some time period is required during the board

25 conveying operations. During this time period, replacement



menber (2), and a second pl ate-Li ke nmenber conveyi ng/ hol di ng devi ce (13)
which can carry ir~ and out and hold a plate-Ilike menber (8)Yanuare2003
positioned adjacent to each other at a plate-like nmenber conveying
position, 25 carrying the plate-like nmenber into the first plate-Ilike 16
January 2003 112 nenber conveyi ng/ hol di7eg device, carrying in the
carried-in plate-like nme~r~oer ar_d holding the carried-in plate-Ilike
menber by the second pl ate-1ike nmenber conveyi ng/ holding de~rir..e via the
first plate-like nenber conveying/ holding 5 device, and carrying in a
subsequendr plaie-lldke 1Menmberuardghokdi ng theusubsequent g at g-jldcke jgenber
by the first plate-like nenber conveying/ hol di ng device; noving the first
pl ate-1i ke, nembey copvieyd ngd hol di bg- deyh ce fropnthe;pbate-1ike menber 10
conveying position to a first work position in a direction crossing a
plate-1ike menber cpnyeyhngsdifectd °§‘ta@@dwﬁg¥bn9:ﬁé“%i§f@ngom/@g//ghg' ke
menber conveyi ng/ hol di ng device fromthe plate-Ilike nmenber conveyin
position ; i ti i i i i I eQ e e- Li ke
S rember e g i e Taned 2 (hat HAE D LIRS oSS BERch g PRRY
pl ate-1i nber | h ' plat.e-li. m conyeyi ng/ hol di ng
devﬁﬁe a5$¥ﬂ§ %??s?gﬂg?ﬁg%%sﬁ?pé%?kgnagsgrF&?ﬁig% ég%?a§%¥i%%dgﬁogbefor t he
pl ate-1ike neq@gg hg}d ZEL%y the second plate-Ilike nmenber conveyi ng/ hol di ng
devi ce at®dFte TEYBhd Wor k position; noving the first plate-1ike nenber
conveyi ng/ hol di ng ice fromthe first work sition to the ate-like
nmenber conveyi ng pgf"qusi%cﬁleﬁt]ay’di FaEP &ﬁlez5pE$§§§ hg"t % h%oﬁgg?tgﬁji ke
menber conveyi directjon, 16 January_2003 3 whi ving the second
Dl ater | | 5 b R o REF AP REE dBo! £8P ot HE ilond R kPHBEE L1 on t o
the plate-like nenber conveying position in a direction crossing to the
pl ate-1li K@%ﬁ%@ftscc?ﬂveyzi%ﬂdjﬁier%ﬁ} iRAR T AP Gt P BREI iRy sEeplaR e31 i ke
menber conveyi ng/ hol ding device ar_d the second plate-like nmenber
cofeyi ndhd g ngouedi &&oar £hsostiFohednadSECORE tPTRRIEE HePuREinge
pl ate-11ike nmenber conveying position, carryir_g out the plate-I|ike nenber
hel d by Hesidd@dd ploat ELRi kleoand nerA3ete o e HATG/HANiI ¥§ dEbRREe ERem t he
second pl ate-1i ke nmenber conveyi ng/ hol di ng devi ce, and carrying out the
pl at e- | i kerothrmsst badnf Bys (4 Fligdtoydl at Aftiwe arembese@orivieyr oy ol gli ng
device fromthe first plate-like nmenber conveyi ng/ hol ding device to the
second plcam-idkelmenbes 95atenieyiraglhokdi tg déw cwurtzng sforte nmet hod for
a plate-like nmenber according to Caim 26, wherein, when a work area of the
wor k devikdey.i s24i viaded tilret omowot inagf opstramaok areac¢20ihuadd a Becond wor k
area (202) assuming the plate-like nenber conveying ¢

15 components are successively mounted onto boards.

According 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 area 201, the board 2-1 is carried in from
the loader 1 to the first mounting area 201. The board 2-1
is positioned and held for a mounting operation at a

25 portion closest to the component feed unit 8A and the



20 direction at the plate-like nmenber conveying position as a border and
the plate-1like nenber conveyi ng/ hol di ng devi ces are novedi& anuhgy 2083k
positions; the first plate-like nmenber conveying/ hol di ng device is noved to
the first work position in the first 25 work area, in which the prescribed
work is performed for 16 January 20031114 the plate-1ike nmenber held by
the first plate-like nmenber conveyi ng/ hol di ng device, while the second

pl ate-1i ke menber conveyi ng/ hol ding device is noved to the second work
position in the second work area, in which the prescribed 5 work is

per f or nedddygriiihei gl atembi ke onerdesn hekdnpyet b seeondi pk at echibkeemenber
conveyi ng/ hol ding device. 28. A work metrod for a plate-like member

accor di ngrdcdbda it MBr26ufl t2d1 MRl Nat Waen drhe pbatechi kg nemderiiksra board
onto which conponents are to be nounted, the work 10 device for perform ng
the work f@amnthey ad£-3 o kea1@ndes &sracepPsROHENtLADHAL AT BRARRL kY for
nmounting the conponents onto the board, the first and second plate-Iike
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between the board 2 positioned at each mounting area 201,

25 202, each component feed unit 8A, 18A, and each recognition
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production efficiency can be improved. 1In particular, when
components are conventionally mounted onto a board in the
vicinity of the board conveying position, the distances
between positions for three operations, suction,
recognition, and mounting of components are long for a
small board and thus the mounting time is long. In this
embodiment, however, whether the board is small or large,
the board is positioned at such a position for mounting
operation that the distances between positions for three
operations, suction, recognition, and mounting of
components become short. Therefore, the mounting time can
be substantially reduced. In particular, in each mounting
area, the component feed units 8A, 8B, 18A, 18B are
disposed almost at the whole the end edges along the board
conveying direction in the component mounting work 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 positioned is located on the central side of the
component mounting work area 200 in the board
conveying/holding device 3, 13 so that the distances
between positions for three operations, suction,
recognition, and mounting of components become shorter.
Thus, the mounting time can be further improved. Since one

component mounting work area 200 is divided into two, the
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moving distance of the working heads 4, 14 is reduced and
thus the mounting time can be improved. For example, in
the mounting apparatus of this embodiment, time required to
mount one component can be reduced to about a half of that
5 required in a conventional device. Thus, mounting time can
be substantially improved.
Since two boards 2, 2 are positioned diagonally,
that is, in zigzag, in the component mounting work area 200
in one component mounting apparatus, a mounting efficiency
10 per unit area can Dbe improved as compared with a
conventional device in which only one board 2 is positioned.
Furthermore, due 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
15 component feed unit 8C, 18C, in which semiconductor chips
or the like can be housed without reducing the successively
disposed number of the already positioned component feed
unit, for example, cassette feed units, or the like can be
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 like can be located closer
to the board and thus component feeding efficiency can be
improved.
Furthermore, according to the above embodiment,

25 when maintenance of the mounting apparatus is performed,
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Consequently, when various maintenance works for the
mounting apparatus such as, for example, replacement of the
support pins 87 or the support plates 38-1, 38-2 for
supporting the electronic circuit board 2 from downward 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 required to change 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 1is positioned in the second board

25 conveying/holding device 13, the first board
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conveying/holding device 3 and the second board

conveying/holding device 13 can have exactly the same
structure and becomes in common with each other.

Furthermore, by the locking operation and the

5 unlocking operation of the selective lock mechanism 70, a

Y-direction moving operation, in which the support rail

unit 21 on the locked side is moved integrally with the

support rail unit 22 on the moved side, and a distance

adjusting operation according to the board width, in which

10 the support rail unit 21 on the locked side is fixed and

only the support rail unit 22 on the moved side is moved,

can be selected. The drive shaft for the distance

adjustment according to the board width for adjusting the

distance between 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, the drive mechanism for the

distance adjustment according to the board width and the
drive mechanism for conveying the board can be simplified.
20 Furthermore, the locking operation 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
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the moved side, and the distance adjusting operation

according to the board width, in which the support rail

unit 21 on the locked side is fixed and only the support

rail unit 22 on the moved side is moved, can be easily and
5 reliably selected.

Furthermore, since one motor 40 is driven to
drive rotation of two ball screw shafts 35, 35
synchronously so that the support rail units 21, 22 are
easily moved, the two ball screw shafts 35, 35 can be

10 easily driven synchronously and the support rail units-21,
22 can be more relizbly 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 dfiven, 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 operation can be faster
at a lower cost.

When the board positioning stopper 32 and the

20 board arrival detecting sensor 33 are disposed at the front
and rear end portions in the board conveying direction in
each board conveying/holding device 3, 13, the board 2 can
be positioned at both front and rear end portions in the
board conveying direction. Therefore, in each mounting

25 area 201, 202, a board positioning position at which the
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board 2 is positioned, can be arbitrarily dstermined based
on information such as the size o¢f the board 2,
distribution of positions at which components are mounted,
distribution of positions at which components are sucked
5 from the component feed unit and held and so forth.
Furthermore, when component mounting in the first
board conveying/holding device and component mounting in
the second board conveying/holding device are performed
simultaneously, mounting operations can be performed more
10 efficiently and thus mounting time can be shortened.
Furthermore, when board conveyance from the
loader to the first board conveying/holding device, board
conveyance from the first board conveying/holding device to
the second board conveying/holding device, and board
15 conveyance from the second board conveying/holding device
to the ©unloader are performed simultaneously, board
conveying operations can be performed more efficiently and
thus the mounting time can be shortened.
It 1s noted that the present invention is not
20 limited to the above embodiment, but can be applied in
other various aspects.
For example, due to the zigzag positions of the
boards 2, 2 in one component mounting apparatus, when other
component feed units such as a tray-type component feed

25 unit 8C, 18C, which can house, for example, semiconductor
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unit, for example, cassette feed units, are disposed in

zigzag 1in an area in which no board 2 is placed, an

5 automatic tray replacement device 300 may be provided to
automatically replace the tray-type component feed unit 18C

as shown with an alternate long and two dot-chain line in

Fig. 3. Furthermore, this not specifically shown, but,

while the tray-type component feed unit 8C is manually

10 placed by an operator, the automatic tray replacement
device 300 may be provided to automatically replace the
tray-type component feed unit 8C as in the case of the
tray-type component feed unit 18C. Furthermore, automatic
component feed unit replacement devices may be provided for

15 other component feed units 82, 8B, 184, 18B to
automatically replace the component feed units 8A, 8B, 18A&,

18B. Consequently, since stop of a mounting operation due

to shortage of ccomponents in the component feed unit or the

like during component mounting is prevented, practical

20 production capacity, that 1is, real productivity, can ke
imnproved. That 1is, components are continuously fed and
nounted at a high speed. Furthermore, when the component

feed units and other constituent elements of the component
mounting apparatus such as their respective automatic

25 replacement devices or the like are modulated, they are
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5 apparatus can be advanced only by replacing a module of
each constituent element. Furthermore, as described above,
when constituent elements are modulated, a model change of
the board or the component can Dbe responded only by
appropriately replacing the module of the constituent

10 element even 1f the model of a board or a component is
changed. Thus, productivity per device installation area,
that is, area productivity, can alsoc be improved.

Furthermore, the component mounting work area 200
of the mounting apparatus 1s divided into two areas, the

15 first mounting area 2C1 and the second mounting area 202,
along the component conveying direction. However, the area
does not need to be evenly divided into two areas, but may
be divided into two areas in arbitrary proportions.

Furthermore, 1f mounting operation in the first

20 mounting area 201 and mounting operation in the second
mounting area 202 can interfere each cther due to the size
of the mounting areas or the board, operations may
controlled by the control unit 1000 so that respective
mounting operations may be performed independently in a

25 non-interference area, whereas elther one mounting
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operation is on standby in an interference area.

Furthermore, the component mounting position 1is
not limited to the origin position of one support rail unit
21 closer to the recognition camera 9, 19 and the component

5 feed unit B8A, 18A, but can be set to be at an arbitrary
position.

Furthermore, on the support rail units 21, 22,
the position at which the board 2 is positioned 1is not
limited to either one end portion, but may be positioned in

10 the central portion by utilizing the board stopper 32 or
the like. Furthermore, in the above embodiment, the board
2 1s positioned at the left side end portion in the first
board conveying/holding device 3, while the board 2 1is
positioned at the right side end portion in the second
15 board conveying/holding device 13. However, as required,
the board 2 may be positioned at the right side end portion
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 device 13. In this case,
20 at least the board stoppers 32 are preferably positioned on
both left and right sides of each board conveying/holding
device as shown with solid lines and chain lines in Figs. 2

and 8.
Thus, the position at which the board 2 1is

25 positioned on the support rail unit 21, 22 can be optimally
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determined based on the size of the board 2, positions at
which components are nounted on the board 2, positions of
the recognition cameras 2, 19, the component feed units 8A,
88, 18A, 18B and so forth, the position of the component
feed unit which takes ccmponents most frequently and so
forth among the component feed units 8A, 83, 18A, 18B.

Furthermore, two ball screw shafts for moving
support rail units 21, 22 in parallel are disposed in each
board conveying/holding device 3, 13, but a simpler
structure can be achieved by, for example, disposing one
ball screw shaft in the center and guide members on both
sides thereof.

Furthermore, as shown in Figs. 29 to 32, a board
conveying device 3A, which is fixed in the vicinity cf the
component feed unit 8C of the first board conveying/holding
device 3, performs conly conveyance of the beocard, and cannot
move in the Y-axis direction, may be disposed, while a
board conveying device 13A, which is fixed in the vicinity
of the component feed unit 18C of the second board
conveying/holding device 13, performs only conveyance of
the board, and cannot move in the Y-axis direction, may be
disposed. Consequently, when mounting operation in the
first board conveying/holding device 3 is finished and
mounting operation 1is not finished on the side of the

second board conveying/holding device 13, while the first

1 10
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board conveying/holding device 3 is disposed adjacent to

the board conveying device 3A as shown in Fig. 31, a board
2-1 held by the first board coaveying/holding device 3 is
carried out to the board conveying device 3A and then
5 carried out further to the unloader 11, while 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 and mounting operation on the side of the Iirst
10 board conveying/holding device 3 is not finished, while the
second board conveying/holding device 13 1is disposed
adjacent to the board conveying device 13A as shown in Fig.
32, a board 2-2 held by the second board conveving/holding
device 13 can be carried out to the unloader 11, while &
15 new board 2-0 can be carried in from the loader 1 via the
board conveying device 13A to the seconc¢  board
conveying/holding device 13. It is noted that the loader 1
and the unloader 11 are preferably moved between the
positions shown with dotted 1lines and solid 1lines,

20 respectively, in the Y-axis direction.

Furthermore, when the respective suppert rail
units 121-1, 122-1, 121-2, 122-2 of the first Dboard
conveying/holding device 3 and the second board
conveying/holding device 13 have a 1length equal to or

25 longer than the width of the component mounting work area
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boards can be carried in and out irrespective cf mounting
operation in the other board conveving/holding device as in
he case of the modifications in Figs. 29 to 32.

5 Furthermore, the selective lock mechanism 70 does
not need to be positioned on the side of one support rail
unit 21, but may be disposed at the other support rail unit
22 as well, as shown in Fig. 34 and thus both of the
support raill units 21, 22 may be used as support rail units

10 on the locked side. Consequently, for example, distance
adjustment according to the board width does not
necessarily need to be performed by fixing the front-side
support rail unit 21-1 with respect to the front-side
origin position and moving a rear-side support rail unit

15 22-1 in the first mounting area 201, but can be performed
by fixing the rear-side support rail unit 22-1 with respect
to the rear-side origin position and moving the front-side
support rail unit 21-1. Therefore, when the koaxd
conveying direction is changed to a direction reverse to

20 that in the above embodiment or the 1like, as described
above, the reference position of the support rail units 21,
22, can be easily and reliably changed from the front-side
reference which is based on the front-side origin position,

to the rear-side reference which is based on the rear-side

25 origin position.
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It is noted that the selective lock mechanism 70

is not limited to a gear mechanism composed of the rack
gear and the gear described above, but a clutch mechanism
or the like can also be employed.

5 Furthermore, Fig. 36 shows a component mounting
apparatus according to yet another embodiment of the
present invention. In this component mounting apparatus,
while the first and second board conveying/holding devices
3, 13 are disposed adjacent to each other, a lcng board 2G

10 placed across the first and second board conveying/holding
devices 3, 13 (shown with a shaded portion in the figure)
is carried in and the first and second Dboard
conveying/holding devices 3, 13 are synchronously moved to
elther the first mounting area 201 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
cdevices 3, 13 are synchronously moved in parallel into the
first mounting area 201 and components held from the
component feed units 8A, 8B by the head 4 are mounted onto

20 the long board 2G placed across the first and second becard
conveying/holding devices 3, 13. After mounting, the first
and second board conveying/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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feed units 18A, 183 by the head 14 are mounted onto the

long board 2G placed across the first and second board

5 conveying/holding devices 3, 13. After mounting, the first

and second board conveying/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.

It is noted that reference numeral 32G denotes a board

10 stopper for positioning when the long board 2G 1is carried

into the first and second board conveying/holding devices 3,

13. Consequently, usually as shown in Fig. 2, the first

and second Dboard conveying/holding devices 3, 13 are

separately driven to independently mount components in the

15 first mounting area 201 and the seccnd 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 are mounted thereon, the above operations

are performed so that components can be appropriately

20 nmounted onto boards having totally different sizes in cne

component mounting apparatus by driving the first and
second board conveying/holding devices 3, 13.

It is noted that arbitrary embcdiments among the

above various embodiments can be appropriately combined to

25 exert their respective effects.
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According to one aspect of the present invention,
the selective lock mechanism releases the engagement with
the first nut of the first rail-like holding member and
relative rotation of the first nut relative to the first

5 rail-like holding member is allowed. Then, by rotating the
screw shaft, only the second rail-like holding member is
moved and the position of the second rail-like holding
member relative to the first rail-like holding member is
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
holding 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
member relative to the first rail-like holding member and a
moving operation for integrally moving the first rail—like
holding member and the second rail-like holding member in
20 parallel can be 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
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position and thus the plate-like member can be carried in,

held, and carried out efficierntly and rapidly.
According to another aspect of the present
invention, one component mounting work area of one mounting
5 apparatus is divided into two areas, a first mounting area
and a second mounting area so that two boards are placed to
mount components thereon. Then, the board is moved forward
and backward at each mounting area so that components are
fed, recogrnized, and mounted on the end edge side of the
10 -mounting area close to’  the component feed unit. For
example, the board in the first mcunting area is positioned
at the front-side end edge of the mounting area, while the
board in the second mounting area 1is positioned at the
rear-side end edge of the mounting 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 a mounting operation 1is performed.
Consequently, the moving distance of a member for sucking
20 and holding component, for example, a working head, that is,
the distances between positions for three operations,
suction, recognition, and mounting of components are
minimized. Thus, the mounting time can be shortened and
the production efficiency can be improved. 1In particular,

25 when components are conventionally mounted on a board in
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the vicinity of the board conveying pcsition, the distances
between positions for three operations, suction,
recognition, and mounting of components are long for a
small board and thus the mounting time are long. In the
present invention, however, whether the board is small or
large, the board is positioned for mounting operations so
that the distances between positions for three operations,
suction, recognition, and mounting of components becomes
short. Therefcre, the mounting time can be substantially
reduced. In particular, when the component feed units are
disposed almost at the whole end edge along the board
conveying direction in the component mounting work area in
each mounting area, the recognition unit is disposed on the
central side of the component mounting work area and a
position at which the board 1is positioned in each board
conveying/holding device is positioned on the central side
of the component mounting work area so that the distances
between positions for three operations, suction,
recognition, and mounting of components becomes shorter.
Thus, the mounting time <c¢an Dbe further improved.
Furthermore, 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

diagonally, that is, in zigzag, in one component mounting
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efficiency per unit area can be improved as compared with a
conventional device, in which only one board is placed.

Furthermore, due to the zigzag positions of the

5 boards in one component mounting apparatus, other component

feed units such as a tray-type component feed unit 8C, 18C

in which, for example, semiconductor chips or the like can

be housed, without reducing the successively disposed

number of the already positiorned the component feed unit,

10 -for example, <cassette feed units or the 1like can be

positioned in =zigzag in an area in which no board 2 is

placed. In this case, the comporent feed unit constituted

by the tray-type component feed unit or the like can be

positioned closer to the board and thus component feeding

15 efficiency can be improved.

Furthermore, when maintenance of the mounting
apparatus 1is performed, rail-like holding members on the
locked side and rail-like holding members on the moved side
are moved to positions that are distant from the component

20 mounting positions and receded from above the support plate
for supporting each other from downward. Consequently, in
this case, when various maintenance works for the mounting
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
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10%H&f()-!c£gqggﬁéégily replaced in a batch and thus time required to
change positions of the support pins can be shortened.

5 Furthermore, 1f operations are controlled and
sensors and stoppers are positiorned so that only the
positions of the first board conveying/holding device and
the second board conveying/holding device are changes and
the board is placed in the board conveying direction in the

10 second board conveying/holding device once and then the -
board is moved 1in a direction reverse to the board
conveying direction and positioned when the board is
positioned in the second board conveying/holding device,
the first board conveying/holding device and the second

15 board conveying/holding device have exactly the same
structure and become in common with each other.

Furthermore, by including the selective lock
mechanism to perform the locking operation and the
urlocking operation, the Y-direction moving operaticn in

20 which a rail-like holding member on the locked side is
moved integrally with rail-like holding member on the moved
side, and the distance (width) adjusting operation
according to the board width in which the rail-like holding

member on the locked side is fixed and only the rail-like

25 holding member on the moved side is moved, can be selected.
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drive shafts can be reduced. Thus, the drive mechanism for

the distance adjustment according to the board width and
the drive mechanism for conveying the board can be
simplified.

Furthermore, when one motor 1is driven to drive
rotation of two ball screw shafts synchronously and move
the first and second rail-like holding members, the two
ball screw shafts can be easily driven synchronously and
the first and second rail-like holding members can be
reliably moved in parallel.

Furthermore, when the support plate having the
support pins and the first and second rail-like holding
members are separated and independently driven, the
movement mechanism 1s made lighter and simplified as
compared with the case where the support plate and the
first and second rail-like heclding member, are integrally
moved. Thus, the moving operation can be faster at az lower
cost.

When the board positioning stopper and the board

arrival detecting sensor are disposed at the front and rear
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components are mounted, distribution of positions at which
components are sucked from the component feed unit and held,
10 and so forth.
Furthermore, when component mounting in the first
board conveying/holding device and component mounting in
the second board conveying/holding device are performed
simultaneously, the 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/holding device to
the second board conveying/holding device, and board
20 conveyance from the second board conveying/holding device
to the unloader are performed simultaneously, the board
conveying operations can be performed more efficiently and
thus the mounting time can be improved.

According to another aspect of the present

25 invention, the two plate-like member conveying/holding
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conveying/holding cdevice are disposed adjacent to each

other and a plate-like member to be subjected to a
5 prescribed work 1s carried in or out at the plate-like
member conveying position in the work device. After the

plate-like member 1s <carried in, the dsvices hcld the
plate-like members and move to their respective work
positions so that they can independently perform the

10 - prescribed work. Therefore, the plate-like members can be
carried in and out at the plate-like member conveying
positions, while the work fcor the plate-like members can be
performed at the work positions. That 1is, respective
operations can Dbe performed at optimal positions.

15 Therefore, work efficiency of each operation can be
improved and there is no portion which 1is used only for
plate-like member conveying operation and cannot be used
for work operations. Thus, whole the installation area of
the work device can be effectively utilized.

20 Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, 1t 1is
to be noted that wvarious changes and modifications are
apparent to those skilled in the art. Such changes and

25 modifications are to be understood as included within the
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1. A device for conveying and holding a plate-like
member, comprising:

a first rail-like holding member (21) and a

5 second rail-like holding member (22), each including a
conveying member (500) for conveying the plate-like member
(2) so that the plate-like member can be carried in and out
and held;

a ball screw shaft (35) which is disposed to

10 . extend in a direction perpendicular to a longitudinal
direction of 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;

15 a rotation drive unit (40) which drives rotation
of the ball screw shaft;

a first nut (27) which 1is attached rotatably
relative to the first rail-like holding member and screw-
threaded with the screw shaft;

20 a second nut (48) which is fixedly attached to
the second rail-like holding member and screw-threaded with
the screw shaft; and

a selective 1lock mechanism (70) which can
alternatively select an operation of engaging with the

25 first nut of the first rail-like holding member to stop
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0% - & () Jille 240%e DrdliM st nut and an operation of releasing the
engagement with the first nut of the first rail-liks
holding member to allow the first nut to rotate relatively
to the first rail-like hcolding member

5 wherein after the selective lock mechanisnm
releases the engagement with the first nut of the first
rail-like holding member to allow the first nut to rotate
relatively to the first rail-like holding member, only the
second rail-like holding member is moved by rotating the

"10 screw shaft, and a position of the second rail-like holding
member relative to the first rail-like holding member is
changed, while, after the selective 1lock mechanism 1is
engaged with the first nut of the first rail-like holding
member, 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 holding a plate-like
member according to Claim 1, wherein the rotation drive

unit is one motor for driving forward and reverse rotation

20 of the screw shaft.

3. A device for conveying and holding a plate-like
member according to Claim 1, wherein the second nut (48)
screw-threaded with the screw shaft is not attached fixedly
to the second rail-like holding member, but attached

25 rotatably relative to the second rail-like holding member,
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while the selective lock mechanism (70) can select
alternatively an operation of engaging with the second nut
of the second rail-like holding mempber to stop rotation of
the second nut or an operation of releasing engagement with
5 the second nut of the second rail-like holding member to
allow the second nut to rotate; and
the selective lock mechanism releases the
engagement with the first nut of the first rail-like
holding member to allow the first nut to rctate relatively
10 . 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 engagement with
the second nut of the second rail-like holding member to
15 allow the second nut to rotate relatively to the second
rail-like holding member and then rotates the screw shaft
to move only the first rail-like holding member relatively
to the second rail-like holding member so that a gap
distance between the first rail-like holding member and the
20 second rail-like holding member 1is changed, while the
selective lock mechanism engages with the first nut of the
first rail-like holding member and the second nut of the
second rail-like holding member and then rotates the screw

shaft so that the first rail-like holding member and the

25 second rail-like holding member are integrally moved in
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parallel.

4. A device for conveying and holding a plate-like
nember according to any one of Claims 1 to 2, further
comprising a linear guide mechanism (23, 24, 25), 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 guides parallel movement
of the two rail-like holding members.

5. A device for conveying and holding a plate-like
member according to any one of Claims 1 to 3, wherein the
selective lock mechanism engages with the first nut of the
first rail-like holding member to rotate the screw shaft
and then the first rail-like holding member and the second
rail-like holding member are integrally moved in parallel
so that, first, the first rail-like holding member 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 member to allow the first
nut to rotate relatively to the first rail-like holding
member and then rotates the screw shaft so that only the
second rail-like holding member is moved and a position of
the second rail-like holding member relative to the first
rail-like holding member at the reference position 1is
changed to adjust the gap between the first rail-like

holding member and the second rail-like holding member, and
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then, the selective lock mechanism engages with
the first nut of the first rail-like holding member and
then rotates the screw shaft so that the first rail-like
holding member and the second rail-like holding member are
integrally moved in parallel while the adjusted gap is
maintained.
6. A device for conveying and holding a plate-like
member according to any one of Claims 1 to 3, further
comprising a stopper (32) which is brought into contact
with the plate-like member to position and hold the plate-
like member at the prescribed position when the plate-like
member 1s conveyed between the first rail-like holding
member and the second rail-like holding member by the
conveying member.
7. A comporent mounting apparatus equipped with a
device for conveying and holding a plate-like member,
wherein the plate-like member 1is a board onto which
components are to be mounted, two of the devices for
conveying and holding a plate-like member according to any
one of Claims 1 to 3 are used as board conveying/holding
devices for conveying and holding the board in the
component mounting apparatus for mounting the components
onto the board, a component mounting work area (200) in the
component mounting apparatus, in which the components are

mounted, is divided into a first mounting area (201) and a

10
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direction, one of the devices for conveying and holding a
plate-like member is used as a first board
conveving/holding device in the first mounting area and the
S other device for conveying/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
device is independently driven in each mounting area.
8. A component mounting apparatus equipped with a
10 device for conveying and holding a plate-like member
according to Claim 7, wherein a first component mcunting
position of the first board conveying/holding device in the
first mounting area and a second component mounting
position of the second 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 equipped with a
device for conveying and holding a plate-like member
according to Claim 8, wherein a first component feed unit
20 (8A, 8B) for feeding the components to be mounted onto the
board at an end edge portion in the first mounting area on
an opposite side of the second 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 feed unit (18A, 18B) for
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feeding the components to be mounted onto the bkoard at an
end edge portion in the second mounting area on an opposite

side of the first mounting area, and a second component

recognition unit (19} is disposed in the vicinity of the
5 second component feed unit.
10. A component mounting apparatus equipped with =a

device for conveying and holding a plate~like member
according to Claim 9, wherein the first component feed unit,
the first component recognition unit, the second component

10- feed unit, and the second component recognition unit are
disposed substantially point-symmetrically with respect to
a center of the whole component mounting work area
combining the first mounting area and the second mounting
area.

15 11. A component mounting apparatus equipped with a
device for <conveying and holding a plate-like member
according to Claim 9, wherein the first component mounting
position of the first board conveying/holding device in the
first mounting area is determined in consideration to a

20 distance between the first component feed unit and the
first component recognition unit, 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

25 second component feed wunit and the second component
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recognition unit.
12. A component mounting apparatus equipped with a
device for conveying and holding a plate-like member
according to Claim 8, wherein the first compornent feed unit
5 and the second ccmpeonent feed unit are component feed units
for housing taping components to be mounted onto the board,
which are the components housed and held in a tape.
13. A component mounting device equipped with a
device for conveying and holding a plate-like member
10 according to Claim 7, wherein the first component mounting
position of the first board 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 be mounted onto
the board are housed on a tray, is disposed at a position
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, 1is disposed at the second
component mounting position in the second mounting area.
14. A 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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rail-like holding member by the conveying member, each
board conveying/holding device further comprises a stopper
(32) which 1s brought into contact with the bcard and
5 positions and holds the board in a vicinity of a center of
the whole component mounting work area combining the first
mounting area and the second mounting area.
15. A component mounting apparatus equipped with a
device for conveying/holding a 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 from the first 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 into 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 loader and carrying-out

the board to the unloader, respectively.

25 17. A method for conveying and holding a plate-like
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nember, wherein, when a ball screw shaft (35) disposed to
extend in a direction perpendicular to a longitudinal
direction of a first rail-like holding member and a second
rail-like holding member rotates in a plate-like member
5 conveying/holding device (3, 13) equipped with the first
rail-like holding member (21) and the second rail-like
holding member (22), which can carry in and out and hold a
plate-like member (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 is regulated so that the first rail-
like holding member and the second rail-like holding member
are integrally moved in parallel to convey the plate-like
member, and
15 regulation of rotation of the nut of either one
rail-like holding member of the first rail-like holding
member and the second rail-like holding member is released
so that the nut is rotated together with the ball screw
shaft upon rotation of the ball screw shaft, movement of
20 the one rail-like holding member is regulated and the other
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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rail-like holding member and ths second rzil-like holding
member.
18. A method feor mounting components, comprising:
5 carrying in a board from a loader to a first
conveying/holding device;
moving the first board conveying/holding device
holding the carried-in board to a side of one component
feed unit;
10 mounting components in the one component feed
unit onto the board held by the first board

conveying/holding device;

carrying out the board from the first board
conveying/holding device;

15 carrying the board carried-out from the first
board conveying/holding device 1into a second board
conveying/holding device;

noving the second board conveying/holding device

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

20 component feed unit;

mounting components in the other component feed

unit onto the board held Dby the second board

conveying/holding device;

carrying out the board from the second board

25 conveying/holding device; and
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carrying the board carried-out from the second
board conveying/holding device into an unloader.
19. A method for mounting components according to
Claim 18. wherein the component mounting in the first board
5 conveying/holding device and the component mounting in the
second board conveying/hclding device are simultaneously
performed.
20. A method for mnounting components according to
Claim 18, wherein, while the one component feed unit and
10 the other component feed unit are opposed to each other,
the components are mounted on a half area of the board on a
side of the one compcnent feed unit in the first board
conveying/holding device and the components are mounted on
a half area of the board on a2 side of the other component
15 feed unit in the second board conveying/holding device.
21. A method for mounting components according to
Claim 18, wherein the board conveyvance from the loader to
the first board conveying/holding device, the board
conveyance from the first board conveying/holding device to
20 the second board conveying/holding device, and the board
conveyvance from the second board conveying/holding device
to the unloader are simultaneously performed.
22. A work device for a plate-like member,
comprising:

25 a first plate-like member conveying/holding
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the first plate-like member conveying/holding device, hold
the carried-in plate-like member, and carry out the held

10 plate-like member at the ©plate-like member conveying
position;

a first moving device (35, 27, 40, 48, 70) for
moving the first plate-like member conveying/holding device
in a direction crossing the plate-like member conveying

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

a second moving device (35, 27, 40, 48, 70) for

20 moving the second plate-like member conveying/holding
device in a direction crossing the plate-like mnember
conveving direction between the plate-like member conveying
position and a second work position at which a prescribed
work is performed for the plate-like member held by the

25 second plate-like member conveying/holding device.
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divided into two, a first work area (201) and a second work
area (202), assuming the plate-like member conveving
5 direction at the plate-like member conveying position as a
border, and
during a work for the plate-like member, the
first moving device moves the first plate-like member
conveying/holding device to the first work position in the
10 first work area in which the prescribed work is performed
for the plate-like member held by the first plate-like
member conveying/holding device, while the second moving
device moves the second plate-like member conveying/holding
device to the second work position in the second work area
15 in which the prescribed work is performed for the plate-
like member held by the second plate-like member
conveying/holding device.
24. A work device for a plate-like member according
to Claim 22 or 23, wherein the plate-like member is a board
20 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 first and second board

25 conveying/holding device; and
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second mounting area (202) along a Dboard conveying
5 direction, the first board conveying/holding device can be
moved to a first component mounting position as the first
work pcsition in the first mounting area by the first
moving device, while the second board conveying/holding
device can be moved to a second component mounting position
10 as the second work position in the second mounting area by .
the second moving device, and the components are
independently mounted onto a board held by each board
conveying/holding device in each mounting area.
25. A work device for a plate-like member according
15 to Claim 24, wherein a first component feed unit (8A, B8B)
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 second mounting area, a first
component recognition unit (9) 1is disposed in a vicinity of
20 the first component feed unit, and
the work device further comprises:
a working head (4) which can move in the first
mounting area, holds the components from the first

component feed unit, and mounts the components onto the

25 board held by the first board conveying/holding device
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feeding the components to be mounted onto the board is

first component

disposed at an end edge portion in the second mounting area
on an opposite side of the first mounting area, a second
component recognition unit (19) is disposed in a vicinity
of the second component feed unit, and the wcrk device
10 further comprises 'a working head (14) which can move in the
second mounting area, holds the components from the second
component feed unit, and mounts the components onto the
board held by the second board conveying/holding device
positioned at the second component mounting position after
15 the components are recognized by the second component
recognition unit.
26. A work method for a plate-like member,
comprising:
while a first plate-like member conveying/holding
20 device (3) which can carry in and out and hold a plate-like
member (2), and a second plate-like member
conveying/holding device (13) which can carry in and out
and hold a plate-like member (2), are positioned adjacent
to each other at a plate-like member conveying position,

25 carrying the plate-like member into the first plate-like
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member conveying/holding device, carrying in the carried-in
plate-like member and holding the carried-in plate-like
member by the second plate-like member conveying/holding
device wvia the first plate-like member convevying/holding
device, and carrying in a subsequent plate-like member and
holding the subsequent plate-like member by the first
plate-like member conveying/holding device:;

moving the first plate-like member
conveying/holding device from the plate-like nmnember
conveying position to a first work position in a direction
crossing a plate-like member conveying direction, and
moving 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;

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

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

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

while the first plate-like member
conveying/holding 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
member conveying/holding device from the second plate-like
member conveying/holding device, and 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 second plate-like member
conveying/holding device.
27. A work method for a plate-like member according
to Claim 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 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 member conveying/holding
device is moved to the first work position in the first

work area, in which the prescribed work is performed for
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the plate-like member held by the first plate-like member
conveying/holding device, while the second plate-like
member conveying/holding device is moved to the second work
position in the second work area, in which the prescribed
work 1s performed for the plate-like member held by the
second plate-like member conveying/holding device.
28. A work method for a plate-like member according
to Claim 26 or 27, wherein, when the plate-like member is a
board ontc which components are to be mounted, the work
device for performing the work for the plate-like member is
a compeonent mounting apparatus for mounting the components
onto the board, the first and second plate-like member
conveving/holding devices are first and second board
conveying/holding devices, and a component mounting work
area (200) in the component mounting apparatus, in which
components are mounted 1s divided into a first mounting
area (201) and a second mounting area (202) along a board
conveying direction;

the first board conveying/holding device can be
moved to a first component mounting position as the first
work 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 second mounting area by the second moving device, and

components are independently mounted onto a board held by
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each board conveying/holding device in each mounting area.
29. A work method for a plate-like member according
to Claim 28, wherein, in the first mounting area, the
components are held by a working head (4) from a first
component feed unit (8A, 8B) 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 comgponents held by the working head are
recognized by a first component recognition unit (9)
disposed in a vicinity of the.first component feed unit,
the components held by the working head are mounted onto
the first board conveying/holding device positioned at the
first component mounting position,

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 component feed unit (184,
18B) installed at an end edge portion on an opposite side
of the second mounting area in the second mounting area,
and, after the components held by the working head are
recognized by second component recognition unit (19)
disposed in a vicinity of the second component feed unit,
the components held by the working head are mounted onto
the second board conveying/holding device positioned at the

second component mounting position.



