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and Holding Plate-like Menber 5 Technical Field The preseng gi FESN) gq
relates to an apparatus and method for conveying and hol di ng apl -like
etrtber, wherein a carried-in plate-like nmenber can be held and, after
p&escrlbed operations such as printing, processing, 10 conmponent nounting,
and so forth, the held plate-like nenberijcan be carried out. In
particul @ar, the present invention relates to a .work apparatus such as a
conponent. nounting apparatus or the like equipped with a plate-like
menber conveyi ng/ hol di ng devi ce favorable as a board 15 conveyi ng/ hol di ng

device for holding a board when theprerrtportn Whi ch conponents are
‘mounted is used as an exanple of a plate-like nenber and conponents are

mount ed on the bpaydce Baskgeeund Aol €dnhyi! %Q%ergr%cy%fdlfrﬁﬁl #fgtz-é

el ectror_ic.circuit.boards wvary in 'sizes wd roma s

i ncl'udi ng ‘amemeEELabl-€ 'tel ephone to a large si.ze board=SUCh as a. -server
conmput'er ‘or the like, it is being required to produce them nost . =~
efficiently in a mninumprocess tine. As a formof a 25 nounting
apparatus, -a robot-type nounting apparatus I n '

5 - Technical Field
The present invention relates to an apparatus and
- method for conveylng. and holding a- plate llke member,
'whereJ.n a carried-in plate- llke ‘member can be held and, .~
'after prescrlbed operatlons such as prlntlng, proce551ng,
..'10 "-component mounting, and 'so forth, the held plate- lJ.ke':
| men;ber can be carried out. In partlcular, the present
1nventlon relates to a.work apparatus such as a- component.
mountlng apparatus or the lJ.ke equlpped w:.th a plate llke.-
. menber con_veylng_/hold_lng_ device favorable as a board.
15 'conveying/holding device- for holding a. board"When the board
- onto Wthh components are mounted 1s used as an example of

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

Background Art '

20 o - In recent years,. while elec'tronic .circuit _boards
vary'in'sizes widely from a small size t&pe including a
portable'telephone to a large size board such as a.server.'

lcomputer or the llke, it is being.required to produce them
.most efficiently in a minimum process time. As a form of a

- 25 mounting ‘apparatus, a robot-type mounting apparatus, in



.Z2 which a working head for sucking electronic conponents is noved by .
using an XY robot to nmount the electronic conponents, is becom ng a

mai nstream Hereafter, an exanple of a conventional 5 electronic conponent
nmounti ng apparatus is explained with reference to Fig. 35. In the figure,.
ref erence nunerals 1201, 1202 and 1203 denote conponent feed units for

t api ng conponents. Reference numeral 204 denotes a conponent feed unit for
10 conponents housed on a tray. ReferenCe nunerals 1205 and 1206 denote
recognition caneras for picking up an inage of a suction attitude of an
el-ectronic. conponent in a working head before nounted. Reference nuneral

1207 denot es g 'nozzlg.sta i on Efr housLnﬁ a'alurality'of ki nds of nozzl es
15 sui t abl'8+F8r & PPUFaEt ¢S i HdsSBF <&l 8c fri&n tE QLo or P _Rent® s éfence
numeral 1208 denotes a | oader fg§5carr ing an electronic-circuit board n
1211 i nt o™8VEBnpH¥ent SHditht 13Ty rICRVa. FRf Jrete nther aplegboondfotes a
board COhVeéing/hothng devi ce conposed. -of support rails -1209a, 20. 1209b
for suppofPFRENEREN edr BFCOTNG @ MghrthueB®: The board :° - ¢ - .
conveyi ng/ hol ding device._ 1209 is constituted such that one support rai
1209b" can be noved HEYPALt&T a FositivmmE) akbrdidg tecnventaialm size
of the -electronic circuit board to be applied. Reference numeral 25. 1213
~denobes afl@AFEABEF AAMRAAADS GOURELBPeGRANAtUs is explained with -
| reference to Fig. 35. .
Inithe figure, reference numerals 1201, 1202 and
1203 denote component feed units for taping componenfs.-
Reference numeral 204 denotes a component fééd unit fof
10 1;¢omponents housed on a tray. Reference numerals 1205 and
:120§-denote recognition~¢ameras for picking up an image_bf-
a suction attitude of'an,eléctrpnigitomponent in a workingi,
head ' before mounted. Reference numeral 1207- denétes a
hoz;lefétation”for housing a plurality of kinds of'nozzies
15 suitable for a plurality of kinds of electtdnic components.
Reference numeral 1208 denotes a loader for carryiﬁg an
" electronic 'ciicuit board 1211 into a component ‘mounting
work area.  Reference numeral 1209 denotes a board
conveying/holding dévibe'composed,bf shppoft'rails 1209a,
120 1209 for supporting an electronic circuit board 1212. " The
board"conveying/hplding device 1209 is constituted such
that oné support 'rail 1209b can be moved as far as a
‘position 1210 according to the maximum size  of thé

‘electronic circuit board to be applied. Reference numerél

25 1213 denotes an unloader for carrying the eleétronic



3= circuit board 1211 out of the component nounting work area. QOperations -
I n the conventional electronic conponent. nounting apparatus are expl ai ned
wiith reference to Fig. 35. An electronic circuit board 1211 is supported 5
by support rails 1209a, 1209b via a | oader 1208. A working' head (not
shown) is noved by an XY robot along a path shown -with Ain Fig.. 35.. An
el ectroni c conponent is sucked by a. congonent suction nozzle attached to.
t he working head from a taping conponent feed unit 1201. The wor ki ng head
-i$ 10 noved and. a suction attitude of the sucked conponent is neasured by

a recognition canmera 1205. After the calculation for a position
unted onto.the
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w1th A in Fig. 35. An electronlc component is sucked by ar

_component suctlon nozzle attached to the worklng head from :

a taplng component feed unit 1201 The worklng head" is
10'-1_moved and a suctlon attltude of the sucked component is -
measured by a ;recognltlon camera 1205 o 'After the

f“calculatlon. for a. p051t10n correctlon, - the sucked: and.
"'recognlzed component 1s mounted onto the electronlc c1rcu1t'
board 1212 by movement ‘of the worklng head whlle its
._15. .épOSItlon is corrected Meanwhlle, a component feed unit
e for feedlng electronlc components is also dlsposed in the
rear of the component mounting work area of the mountlng;
'..apparatus as . shown with reference numerals 1203 and 1204 |
-  An 1mage of an electronlc component sucked from the taplng '
_-20 | component feed unit 1203 or the components housed on a trayl:;'
' 1204 1s also plcked up by a recognltlon camera 1206 so that
-.its attltude at a suctlon position 1s recognlzed After'
‘the calculatlon for a position correctlon, the sucked and
:recognlzed component_ls mounted onto_the electronic circuit

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



4=-1n recent years, electronic circuit boards vary fromof a small size
type to of a large size type. In an el ectronic conponent nounting
apparatus,. support rails 1209a, 1209b are designed in a size in which a
bdard of up 5. to the maxi num size can be supported. Therefore, the.
stipport rail.s 1209a, 1209b are constituted such that the support rail
1209a on the front side of the nmounting japparatus is fixed while the
support rail 1209b in the rear can be aned dependi ng on the board-size.
Consequently, 10 the conponent feed. units. 1206, 1204 in the rear. are

disposed further behind the furthest rear position 1210 of the support
r.i ous duction of
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electronlc conﬁone
' To n1 gﬁﬁ ﬁsdlstances between the three processes, there is a' method

i nt egr vi AR S0PBorii 2§ ai9ad 1560asuBPRTBed . suppiierefomenhitdte ar &

d|s osed belo 5 the. su rajls.1209a, 1209b and support the electronic .
up _ on% ralls q%%Qa, 1209b - are constltuted @%ch that the

_'support rall 1209a on the front 51de of the mountlng e
_apparatus is fixed whlle the support rall 1209b in the rear N
'can be moved dependlng on the board size. Consequently, N
-2?0:':1the. component feed unlts 1206 1204 '1n the rear areb'
'.dlsposed further behlnd the furthest rear p051tlon 1210 of
the support rall 1209b In . a small size board, ‘this =
'"-.serlously hlnders reductlon of a nmuntlng tlme since theff
nmv1ng dlstance of the worklng head from . suction of the.
B 15_,ofelectron1c component to. mountlng through recognltlon ‘is
_1ncreased,- resultlng 1n the longer' mov1ng' tlme ‘as shown
:w1th path B. Whlle the mountlng t1me needs to be reduced:
3_to reduce costs of mountlng electronlc components, the
”'dlstances- between three processes, 'that _is,-'a suctlon
‘20 | process,' recognltlon process, and mountlng lprocess. of:
electronlc components needs to be mlnlmlzed to reduce. thls"
mountlng tlme.' To mlnlmlze the dlstances between the: three
:-f_processes, there is a method of 1ntegrally mov1ng support
.ralls 1209a, 1209b, support pins which are disposed below-

- 25 the support rails‘lZO9a, 1209b and support the electronic



5=circuit board fromdownward, and a support plate, on which the support
pi ns are disposed, depending on the electronic conponent. to be fed.
However, a-mechanismfor noving the support pins and the support plate is
required and the 5 . novenent anpunt. of these nenbers itself is little.
Thus, this nethod is not very effective. In view of the nounting quality,
noving the electronic circuit board norg than necessary during conponent
nmounting is not a good nethod. Accordingly, the object of the present

i Avention 10 is to provide an apparatus and nethod for conveying. and

hol ding a plate Iike menber, wherein the plate-like nmenber can be carried
n_and then a. desired work position to

in to a conyeying ﬁf goved to
perforn1ac&§§|fed ﬁ&r L PRSI PP Be SYBRATE i PFakBecPPv@bdCh the -
si ze~of th Iat lLike nmenber,.and, after the desired work, can be noved
to a conv5§|n§ 88.t.6ﬁ15%daE%r?%§8068 sgepﬁﬂd%qﬁe%ﬁafhe elLpRETABABer | S.

carried in, held, and kpar% ﬁd out efficiently, and rapidly, -and thus the.
above. i ssGBMPENERFy &G PE Fe ermic¥eviate 7 cBeRhaniventich feeindethe 20

conmponent mount i ng appar at us equnpped with the plate-like nenber. -
conveyi ngFHBPHFﬁg%j‘é'gﬁpcéngs R o FUHPPUThy By RR§ hdBdi TRAEwed e, anmethen the

nDV|€ "di stances of - a ngonent hol di ng menber between conponent hol ding, .
conp nentm?EEBEHFtﬁﬂﬁunén oﬁ%%ﬁ%n@eﬁbﬁﬁﬁuﬁiiﬁﬁfbeSZBlttdeduceﬂhus,

|rrespect|ve of the size of the board to Shorten
this method 1s not very effectlve.. In v1ew of the mountlng_

' quallty,- ‘moving the electronlc c1rcu1t board more than
necessary during component mountlng is not a-good method
| | 'Accordingly, the object of the present 1nventlon
'1b:;r_1s to prov1de an apparatus and method for conveylng and
"holdlng a plate like member, whereln the plate like member
b;can be carrled in to a conveylng p051t10n and then moved to'
"[a_ de31red .work p051tlon “to perform .a de51red work°
._eff1c1ently while been held 1rrespect1ve of the 31ze of the”
h15 .plate llke member and, after the desired work, ~can be moved
to a conveylng p051t10n and carrled out so tbat the plate—:'
like member is: carried -in, held, _and_ carried outh
.efficiently_and'rapidly, and thus the'above issue is solved.l
Furthermore,] the present 1nventlon prov1des -a
20 - component mountlng apparatus equlpped w1th ‘the plate—llke
'._member_. conveylng/holdlng - device 'as a board
conveying/holding dev1ce, whereln the mov1ng dlstances of a
f.component holdlng n@mber",between component holdlng,
'component recognition, and component mounting. can be -

25 reduced irrespective of the size of the board to shorten



6 *the nounting tine and thereby inprove nounting efficiency. Disclosure
O Invention In order to achieve the above object, the present 5 invention
has the follow ng constitutions. According to a first aspect of the present
invention, there is provided a device for conveying and holding a
pl-ate-1ike. menber, conprising: a first rail-like holding nenber and a
second 10 rail-Iike holding menber, each including a conveying nenber.

far' conveying the plate-like member so t at the plate-like nenber can be
carried in and out and held; a ball screw shaft which is disposed to extend
in a direction perpendlcular to a Iongitudinal direction of 15 the first

rail-like #10d dhé\en erigRdahhet li ke hol.din er and noves .
the second rail-1ike hol di g ﬁen§8988 l%?r°dﬁu§q932ﬁn$ah? 17RER6I ding
menber and second rail-like. holding nenber.in. parallel; a rotation drive

~uni.t which drives rotation of .20 the ball screw shaft; a first nut which
13, 2 aohed SOt A soe T hphikFoql (e [1rSt ratl -l ke holding rerber and
attached to the 25 second.rai)-Like.ho EhR0 SR e Ee e it ¢
the 7 _ Ject, e present
-5 invention has the following constltutlons.
| hAccording _to-‘a flrst aspect 'of the. present
invent.ion, there is prov1ded a ‘device for conveylng and I_
._holdlng a plate llke member, comprlslng
| a flrst rail- llke holdlng member' and a second :
1Q.ah.rall llke holdlng member, each 1nclud1ng a conveylng memberf
:for conveylng the plate llke member ‘S0 that the plate llkel.'..
Zmember can be carrled in and out and held, | | |
a ball screw shaft Wthh 1s dlsposed to extend 1n.
R a dlrectlon perpendlcular to a longltudlnal dlrectlon of
._;15 "the first rall like holdlng member and.the second rall llke
:-holdlng member and moves the second rall llke holdlng
';member or - noves 'the flrst ‘rail-like holdlng member and
3h'second rall llke holdlng member in parallel,
o a rotatlon drlve unit Wthh drives rotatlon of
__20l f.the ball screw shaft,
a f1rst nut whlch is attached rotatably relatlve
to the first rall -like holdlng member and screw- threaded'
w1th the screw shaft, |
a s.econd nut which is fikedly a_tt.a.che.d ‘to the

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



screw shaft; and a selective | ock mechani smwhich can- alternatively sel ect
an operation of engaging wwth the first nut of the first rail-Ilike.
hol-di ng menber to stop 5 rotation of the first nut and.an operation of

rel easing the engagenent with the. first nut of the first rail-like
hdl di ng menber to allow the first nut to rotate relatively to the first
rail-1ike holding nenber, wherein after. ;the. Selective | ock nechanism 10
rel eases the :engagenment. with' the first nut. of the first rail-like.

hol ding menber. to allow the' first nut to rotate relatively .to the first
rail-like holding nmenber, only the -second rail-Ilike holding nenber is

noved by r n rew.shaft, and a position of the second rail-Ilike
hol di ng 159%g%g ghgggrat?§€ to-the first rail-like holding member is . .

changed, while, after the ¢ Ieﬁtlve |Oﬁ ﬂechanl mis enga ed mnth t he -
first nut.of the flrgt r aP F=FFk&VFol di n3C* mentRGChAMESH r stWiigh - | | kan

“hol di ng nenf ang second_ rail-like ho|ding menber’ are |ntegrally :
nmoved.in p& gﬂ"@? s¥e B’y FE?%Fana?hé’%%lf%W%‘haqu RHHing vgta stbend -

aspect of %he resent i nvention, there is provided a device for conveyi ng-
‘and hol di hyF3atp ?Fkéﬂ'}?en‘géffsgccrcﬁdd}r kS hoddimg smembpsctto  skepein

the rotation drlve unit_ is gne notor for driving 25 forward and reverse
rotat on O?OF%El%%r%ﬁlghnglrgt nut and an operatlon of relea51ng the

Ny engagement with the flrst nut * of the flrst rail-like
dholdlng member to ‘allow the flrst nut to rotate relatlvely :
.-to the flrst rall llke holdlng member, |

- whereln after the. selectlve lock mechanlsm
10 _releases the engagement with the flrst nut . of the flrst'”
.rall llke holdlng member to allow the flrst nut to rotateih

' relatlvely to the flrst rall llke holdlng member, only the-

.dzsecond rall llke holdlng member 1s moved by rotatlng the-.*“'::f

:screw shaft, and a p051tlon of the second rail- llke holdlng o
15 .b.member relatlve to -the f1rst rail- llke holdlng member is
.;'changed, whlle, after the selectlve lock mechanlsm 1s.-
_engaged with +'he flrst nut of the first rall llke holdlng
-,dmember, the flrst rail-like holdlng member'and the secondji
rall llke holdlng member are 1ntegrally moved in parallel '
20. :'by rotatlng the screw shaft |
. According to a second aspect of the present.
invention,. there is provided a device for conveylng and-'
'holdlng a plate- llke member accordlng to the first aspect,
whereln the rotation drive unlt.lS one motor for driving

25 . forward and reverse rotation of the screw shaft.



According to a third aspect of the present invention, there. is provided a
device for conveying and holding a plate-like nenber according to-the
first.aspect, wherein the second nut screwthreaded with the screw shaft
57s not attached fixedly to the second rail-like holding nenber, but
attached rotatably relative to the second rail- |ike holding nenber, while
the selective | ock nmechani smcan - selectgyalternatively. an operation of

engaging-with the second nut of the second rail-Ilike holding nenber to
stop 10 rotation of the. second nut or an, operation of releasing
engagement with the second nut of the second rail-like holding nenber to

| th d nut dth lect |.ock I
the  engagement. wi %58%f‘9¥3§st ﬁﬂt of STREST REPRaH | 9% kFhas RereRg

nenber to f n rot.a rel a ely to the first rail-1ike
ﬁi} &%Hl? chR e é’li%q P151‘\f'/]t %/o frﬂi/econ%ﬁf’yngh:aaféﬁécond

- hol di ng .ne dthen rota es

rail-like | glative to-the first rail-like holding’
menber -, . H&L&r{% gﬁ |ev5é }(SCW ﬁ@é’farﬁ%‘?ﬂ’? sk Fhe EAgsfernsmeatiah 20
menper to allow the second

m h ail -1k di
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nut- to rot eTé
Igfii.iefye o Enatiatied | SIReRIYo Tl diy FeRped sorilmbike ghpizing
di stance be%&p b 'Qﬁégéh A'fgéiﬁéglgcgé'agfgfeéoaggetggcgnd ralle.
llke holding member, whlle the selectlve lock mechanlsm can
select alternatlvely an operatlon of engaglng w1th the
second nut of the second rail- llke holdlng member to stop
‘10 'rotatlon of the second nut or an- operatlon of relea51ng
- engagement with the second nut - of the- second rail-like .
nholdlng member.to allow the second nut to rotate, and .

: _"thé selectlve lock mechanlsm releases ”.the:h.
| ;_engagement with the first nut. of- the flrst rall llke
15"*-hold1ng member to- allow the flrst nut to rotate relatlvely o

to the flrst rall llke holdlng member and then rotates the'..
- screw shaft to move' only the second rall llke holdlng'
- member relatlvely to the flrst rall llke holdlng member, or -
'ﬁthe 'selective lock mechanlsm releases the engagement w1th.f
20 the second nut of the second rail-like holdlng member to
.allow the second nut to rotate relatlvely to the second
rail- llke holdlng member.and then-rotates the screw shaft
to move only the first rall llke holdlng member relatlvely

to the second rail- llke holdlng member so that a gap

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



second rail-1like holding nenber is changed, while the selective |ock
mechani sm engages with the first nut of the first rail-Ilike. holding
menber and the second nut of': the second rail-Ilike holding nenber and
then rotates the screw 5 shaft so that the first rail-Ilike holding nmenber
and the second rail-like holding nenber are integrally noved in parallel.
According to a fourth aspect of the presgnt. .. i nvention, there is provided
a device for -conveying and 10 holding a plate-li ke nmenber according to any
one. of the first to third aspects, further conprising a l'i near guide
mechani sm which -is disposed to'- extend in parallel to the screw shaft.
in.a direction perpendicular to . an axial ., direction of egch of .the
rail-like ﬁ%FaPag ﬁ%ﬁﬂéié SndR9EIHLT dSLePRF L) | £F HoheRgRL” ofw{‘ﬁget wbhe
rail-like holding' nbers. Accqrding to a fifth aspect, of the present .
nvent i on, SShEFBITE BPEY HMEFINdSR ERIAFCT OLER BBCarkd TS0l Mihgos the
pl.ate-1ike. nmenber .accaording to any-one of -the 20 first to fourth aspects,.

wherei i t hE1B8tE egpilde idek Nokdinghi BATERGafRd whPR 13RCING shufutofof thae

first rail-like_ holding nmenber to rotate the_screw shaft and then the
first .raifecPR@ Rolirhgkremoddiagd mepbesecmd Fhen- rotates diy seeewer
are‘integrally noved in parallel so that, first, the 25 first rail-Ilike

hol ditg mesipefti sopddiat ohbe fiirgtr efekbnbekgoholding member and the
second rail-like- holding : member 'a_re 'intégrally l'mo'v.e'd. .in
;:parallel. e | -
- A;cording_.to _a"fou£th .aspect of.'the  present'
. invention, there_is_provided.ea device forhéonveying ahd
10'.'-ho;ding-a'ﬁiaté4liké-member acéordiﬂglto.any.ohe.of the -
- first to third-éspeété,_fufther C§mprisiﬁg a liﬁear guidé
me¢hanism(,whiCh;is.disbosed to'exténd'in parallel ‘to the
"i. screw‘téhaft_ in a 'diieétibhzfpérpéﬁaicuiar-_tél aﬁj aiial
directionl of eaéh. of thex”railflikeh'hOLding'-meﬁbérs_~and o
15 . quides parallel movement of thé twot-rail—like .holding
:.membe;sf - _ o | | | |
According' to a fifth_-aséect- of the'_preéenﬁ_
'inventionf thére is'providad:a device for conveying and
fhélding a piate—iike member_accbrding'to any one of the
.'20 .fi:st to fourth aspecfs,i whereinl ﬁhe? Selectifé :lock
':méchanism enéageé'with“the'first nut 6f thé-first réil—like
| holding member to rotate the screw éhaft and then the-first'
.fail-like'holding member and the second rail-liké holding
member afe.iﬂtegrallyiméved in pafallel sb'that, first, the 

25  first rail-like holding member is positioned at a feference



position and then the selective | ock nechanismrel eases the engagenent
with the first nut of the first rail-like holding nenber to allow. tthe
first nut torotate relatively to the first rail-Ilike holding nenber and
then rotates the 5 screw shaft so that only the second rail-Iike holding
menber is. noved and a position of the second rail-like holding nenmber
relative to -the first rail-1like holding Onenber at the reference- position
I's.. changed. to adjust the gap between the first rail-like holding nenber
and the 10 second rail-like holding menber, and then, the selective |ock

mechani sm engages with the. first. nut of the first raiI-Iike. hol di ng
rail-like

b d f h he f
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hol di ng mefber € secon
mai nt ai ned. According to a

noved in p ile.the adjusted gap i

‘sixth . asgégeg%h g& % &Ebn?g |n§éﬁF%o nthePé i $hr ofildsd aradévﬂé&efor,
conveyi-ng g hol di n Iate i ke, menber' according to'. any one :of the.
20 first | t@ prﬁ E? t?lﬁ W EBﬁpF#§§ﬁgW@Qﬂ?ﬂuﬁ@tahEchelaglbebyght

int0ucontag ith Iatebllke menber to position and hold the _
pl ate-1ike Gefber altrst slérlf‘?)e@Ol‘Bb%gtFéﬁbﬁ,ﬁe@%etlmrat.‘eetakes mehber is

conveyed between the flrst rail-like hol ding nmenber and the second

rail-Ti ke Scﬁgwho?tdﬁlhﬁ n%‘?rbé:rhaﬁy ORd Yooltheyi Agcapdberailtlike holding

member is moved and a pos:r.tlon of the second ra11 llke--
holdlng' member relatlve to the flrst rall llke holdlng
| member at the reference p051tlon is- changed to adjust ‘the
':gap between ‘the flrst rail- -like holdlng' member and the
10 .second rail-like holdlng member, and -
then, the selectlve 1ock mechanasm engages.mlth
'the flrst nut of the f1rst rall -like holdlng member andf
then rotates the screw shaft so ‘that the flrst rall ~-like
. holdlng.member and the second rail—like holding member are
15. .integrally moved in parallel whlle the adjusted gap is
malntalned._ | |
-According 'to a'fsixth .aspect of the present '
invention) there 1is prov1dad a dev1ce for conveying and |
._holdlng a plate like member’ accordlng to any one of the
-26 ;“tflrst to flfth aspects, further comprlslng a stopper Wthh
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.



According to a seventh aspect of the present invention, there is provided a
conponent nounting apparatus equi pped with a device for conveying and
holding a . plate |I|ike nenber, wherein the plate-like nenber is a board
onto 5 which conponents are to be nounted, two of the devices for

conveyi ng and holding a plate-like menber according to any one of the
first to sixth aspects are used as board _ conveyi ng/ hol di ng devices for
conveying and holding the board in the c%%ponent nount i ng apparatus for
nmount i ng the 10 conponents onto the board, a conponent mounting work area
in the-conponent nounting apparatus,. in which the conponents are.

mounted, is divided into ..a first nDuntlng area and a second nounting
area al ong the board REROEJLRG ©Prett iSGVETdHe GSRawt defi cébef oPresemeyi ng
and hol ding a 15 plate-like nenber is used as a first. board :
conveyi ng/ MR ERRg- AR e A ERePFPV4 e ancompoarast areuntireg appatetus
devi-:ce for conveying/holding a plate-like menber is used as 'a second board
conveyi ng @M irpen n‘glﬁbvﬁcedfi‘hlcﬂmefo’ée@@w&ermm i ayd ahed diagd seqete toar d
conveying/ holding 20 device is independently driven in each nounting area. .
AccordlngIﬂﬁkﬁlm#@#ﬁhlawbegﬁlnftbﬁeﬂ&aﬁﬁﬁﬁlkenmembenn;stbemmaﬁd;Hnnoded-
a conponent nounting apparatus' ~equi pped with a device for conveying and -
hol di iy a pihieh ¢omeomenber azecdrdibeg naunted seveot bfashectdewifeseiform 25
first conponent nounting position of the first board 12

conveying and holding a plate like member according to any_'
.:one of the' first to sixth aspects..are_ used as board
conveying/holding _devicee for 'conveyingl and 'nolding the'
”board_in'the component mounting apparatus for mounting the'
o 10 cépmponents onto the board, a component monnting work area
in the component' mountingt'apparatus,._in-3which' the
ﬂcomponents are:ﬁmuntedi'is,divided_into.a.firSt mounting'
area and:a'second mountind area'aiong the board contefing’-
..dire’ction,r one of tne detices for conveying and nolding'a'
15l._nplate—like memberl ‘is used as a - first  board
.'.'conveying/holding device in the first_mounting area'and_the
l.other deﬁice'for conveying/holding-a-plate4iike member'is'
~ ‘used as a second board conveying and holdingfoeVice in.the
seCond: mounting"area, and each board conveylng/holdlng
20'. dev1ce is lndependently drlven in each mountlng area.
"According to an eighth aspect of the present
inventlon, there is provided .a component mountlng apparatus'
':equlpped with a device for conveylng and holding a plate—
like. member accordino to the seventh aepect; wherein a

25 first component mounting position of the first board



conveyi ng/ hol ding device in the first nounting area and a second conponent
nmounti ng position of the second board conveying/holding device in

t he--second' nounting. areaare disposed in zigzag so as to be diagonally
opposed- to each 5 other. According to a ninth aspect of the present
invention, there is provided a conponent nounting apparatus equipped with
a device for conveying and hol di-ng a pIaHﬁg | i ke menber according to the
seventh or eighth 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 'nounting area on an opposite. side of the second

nounti ng a irst co onent recognition wunit is disposed in the
vicinity of§§h§%g$HZP9§§%ﬁﬁl vigs F@edﬂﬁhlflrﬁﬁdNQQQQRﬂQi@Oﬁ@oﬁedtafeed :
unit for feeding the gﬁgnents to be nounted onto the 'board at an end '

edge . port oG tﬁ8m§’85 nBeRRFhg9are@séhiian opposihe siatmrt bbhedf ir st

mount i ng. area, and a cond cgnponent recognition 20 unit is disposed .in
the vicini EYRSEYERE/DE QXﬁﬁ%h%ﬁtJJ?eEheuchomicmpunmgmm)améenahe'

aspect .of the present invention, there is provided a conponent. nounting
appar at us éﬁBPSSQd%Mt?F%F%%VF%eaﬁo¢Qxbﬁe§iﬁg0aadlwomppqp@dptateaeﬁ
like genber gccordlng to the nlnth ‘aspect, wherein the 13 |

According' to a ninth aspect of .the present
.1nventlon, there is prov1ded a component mountlng apparatus-
equipped with a device for conveylng and holdlng a plate—
| like member accordlng to the seventh or eighth aspect,
10 whereln a first -component feed unlt for feeding the
components to be mounted onto the board at an end edge
-portlon in the flrst mountlng area on an opposlte s1de of:
'1the second mountlng area, and a flrst component recognltlon '
unit is dlsposed ‘in the v1c1n1ty of the first comoonent
15 feed unlt, and | |
a second component feed unit 'for 'feeding. the
components to be nmunted onto the boani at an end edge
'portlon in the second mountlng area on an.opp051te 51de of
the flrst mountlng area, and a second component recognltlon
20 unit is dlsposed in the v1c1n1ty of the second component
feed unit.
According to'.a tenth aspect of the oresent f
invention, there is.provided a compOnent_mountingjaopatatus
equipped with a device for conveying and holding a plate-

25 . like member according to the ninth aspect, wherein the



fitst conponent feed unit, the first conponent recognition unit, the
second conponent feed unit, and the second conponent recognition unit are
di sposed substantially point-symretrically with respect to a center of the
whol e 5 conponent nounting work area conbining the first nounting area and
t he second nounting.area. According to an 11th aspect of the present

i nvention, there is provided a conponent unting apparatus equipped with
a device for conveying and hol ding a pla}gnlo | i ke menber according to the
ninth or tenth aspect, wherein the first conponent. nounting position of
the first board conveying/holding :device. in the first nounting area is

.determ ned.in.consideration to a djstapce hetween the first conponent
feed unit gﬁESth"f“ipPé’tef‘ctorﬁ)%erfgn‘fnJr cogﬁﬁt ifdh Sts GRTRONGRT | kecagnsbiond

conponent qnugting osition . of the second bgard conveying/ hol di ng device
in the secBRU™’ mobEi ngSEPRE | SOMRPREAFnedePd ceRifderabfonthe aseterdnce
bet ween the. second _conponent, feed unit and the second. S S N
conponent - FEBBGRERF on FEMOIRISG OB c It g 8BSa 2SPosSskctsWIs taet pakkent
invention, there is provided a conponent nounting apparatus equipped with
a devi ce fRPIRBRVEYTRAGARE2IAY #ilfd arotReet FPke ommber afcdidi nghdle any
one of the ninth to 11th aspects, wherein the first conmponent feed unit
and the 25CYBROREEORPUREADI MQF Kingrear €opdipdment theedimsitt sndwrt ity

_ area.and'the second_mounting.érea.
'According  to. an 1llth aspect of the preseﬁt
~‘invention, there is proVided a component mounting appara£us
| equipped with a deviCé_for_Conﬁeying and holding a plafe-
'- 10_  1;ké member agcordihé to the ninth of tenth ASpeét, wherein
the first component mounting pbsitiph_of fhe fifs£ board
qonveying/holding ‘device in' the first: méunting éréa'.is :
determined in considerafiéh to a diéfance betwéen éhe fir$£ 
componént feed qnit-and the'first.component recognition
15 ‘unit, while the second component'mounting_position of the
second Dboard cbnvefinq/holding' deviée in the Secbnd'
mounting area is determined_in cbhsideration to a-distahce
'betweén the - Secdnd compbneﬁf feed Unitf ahd the second
o component -recognition unit. l | | | |
20. - Acéording to a iZth aspect of the présehﬁ
invention, there is provided a component mouhting apparatus
equipped with a device for'convefing,and;holding'a ﬁlate—'
like: mémber according';to .any  one' of the ninth. to 1lth
aspe;ts, wherein the first component feed unit and the

25 second component feed unit are compdnent feed units for



hotusi ng tapi ng conponents to be nmounted onto the board, which are the
conponents housed and held in a tape. According to a 13th aspect of
the-present invention, there is provided a conponent nounting device 5
equi pped with a device for conveying and holding a plate |ike nenber
according to any one of the seventh to .12th aspects, wherein the first
conponent nounting position of the flrs board conveyi ng/ hol di ng device in
the first nounting area' and the second" onponent nounting position of 10

t he second board conveyi ng/ hol ding device in the second .nounting area are

di sposed in zigzag so as to be diagonally opposed to each other, a
tray-type conmponent-feed whi.ch t{he conponents to be nDunted onto

t he” boar oéJrseln$oG§8&n(9n %O?‘Paﬁ}pnﬁ % pBEed M eePosinticontbehdroatshn t he

05|t|on in the first nounting -area, and

15 first onent u
_anot her ¥ ?HEﬁﬁ dgﬁ% %%HSUHPFS?H ﬁﬂﬁchelﬁhénc@nﬁ@ments to be

nourited onto- the board are housed on- a_ tray, is disposed at .the second
conponent nount i ng PFEIEGHRI i Rot he. sdddhd- ARG hg af eath20 “Aueseditng t o a
14t h aspect of the present. |nvent|on there is provided a conponent .
mount i nglRYEAtdORs  ERAFBpEE wWPEAVAdEEyia ecoBPOBENTe oW Rimg hdeting a
pIa%e- i ke menber according to any one of the seventh to 13th aspects, -
whePei n, eﬂHéﬁHﬁ@aWkkhdal§edéﬁ@eﬁev?b@@n@%hlngeamafhdknlngja p&heeholdlng

nenber and the second rail-like 15
like member according to any one of the seventh to 12th

: aspects, whereln the first component mountlng position of

-the first board conveylng/holdlng ‘device in the .first
'mountlng area "and the second component mountlng po51tlon of
10__- the second. board conveying/holding device in the second
.mounting'area are disposed in:zigzag so as'to be'diagonaiiy
oppoSed to'each'other,.a tray-type: component feed unlt in

: which the components to be mounted onto the board are.

| housed on a tray,lls dlsposed at a position Other than ther

_15 " first component mounting position in the first nmunting:-

_area, and another tray-type component feed unit in which
the components to be mounted onto the board are housed on a
:tray, is dlsposed at the second component mountlng p051tlon

. in the second mounting area..

'20 . According to a- 14th aspect' of th present_
1nventlon, there is provided a component mountlng apparatus
equlpped with a dev1ce for conveying and holdlng a plate-
llke member accordlng 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



hot di ng menber by the conveyi ng nmenber, each board conveying/hol ding
device further conprises a stopper which 1is brought into contact wth the
board and. -positions and holds the board in a vicinity of a center of the
‘whol e 5 conponent nounting work area conbining the first nounting area and
t he second nounting area. According to a 15th aspect of ‘the present
invention, there is provided a conponent unting apparatus equipped with
a device for conveying/holding a plate-like 10 nenber according to any one
of the seventh to 14th aspects, wherein, when the first board

conveying/holding device and the second board conveying/holding device are
t.he,board ca veyed

'position t t0o each |n one line,
fromthe fﬂ?%?ggg e%%ﬁV%y?%%/h&S&' FANTYERT 150G ds §H ghseEBﬁH boar d
conveyi ng/ hol di n Accpr.di n 16t h aspect of the present:

i nventi on, ?Wé?gg?g? 35&5% dg? dﬁ%oﬁ%ﬁ&%uﬁf’mﬁg 1§6Fartht AEOPRRE| Wakehvi t h
a -devi ce for conv hol di ng a_glate | i_ke nenmber according to any

one’ of " t het §e9§ﬁPﬁ gﬁ?% §6n£§&&n¥9 9uFPﬁePQﬁm$rF§ﬂn§QfH§kﬂﬁﬁ g -

carrying t I |nto ach board conveyi ng/ hol di ng devi ce. and an

unl oader ttg? nﬁo?ﬁ béard SHCIMGN e9éh dosrategonebyithg Horaiag
devi c mhereln the first board conveying/holding device and the second
boar 25 CERRRINFRYF hBPYR g Do X céﬁeﬁnd@ﬁéﬁc{éﬁ%g yther fgmatl growdring ng-i n

of the board fromthe | oader and carrying-out
. area and the second mount1ng area.

According to a 15th aspect of 'the present.
.1n§entlon, there is prov1ded a component mounting apparatus.
| equipped with a dev1ce for conveylng/holdlng a plate- llke
10 member accordlng to any one of the seventh to l4th aspects,
whereln, when the first board conveying/holding device and
b..the second. board conveylng/holdlng' dev1ce are ,p051t10ned
: adjacent ‘to each other in one line, the board can be
conveyed from the flrst board conveying/holding device
15 | towards the second board_conve?ing/holding.device. |
| According to a- 16th aspect of the present
dinvention, there_is.provided a component mounting apparatus
equipped with a device for conteying and holdin§ a plateQ'
llke member according to any one of the seventh to 14th
20 ~ aspects, further comprlslng a loader for carrying ‘the board
into each board conveylng/holdlng 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



the board to the unl oader, respectively. According to -a 17th aspect of the
“present invention, there is provided a nethod for conveying and 5 hol ding
a plate-like nenber, wherein, when a ball screw shaft disposed to extend in

a direction perpendicular to a longitudinal direction of a first rail-Ilike
hol di ng nenber and a second rail-1ike holding nmenber rotates in a plate-

| i ke menber conveyi ng/ hol di ng devi ce. eqyipped wth the 10 first rail-Ilike
hol di ng nmenber and the second rail-1iket hol di ng- menber, which can carry in

and out and hold a plate-like nmenber, rotation of a. nut which. is screw
threaded to the ball screw shaft and attached to each of the.first K

rail-|like holdjng nenber and the second rail-]ike .15 holding nenber is
regul at eFFF YE A heOF| £ RRIL] | KEOT SRR nbPRE8H e PNSh F3THeY KRE TR
rail-1ike holding nmenber are integrally noved in parallel' to convey the
plat e-1i K RO}  tankhe syt 22 dR%, oFeEBeatiBR1YE the nut of. either one

20 rail-1ike holding. nmenber of the first rail-Iike holding nenber and the
second rail-like hdiENeLHEhbet? i rd7ddsedsprCt haeft haéheut dresattated

together with the' ball screw shaft upon rotation of the ball screw shaft,
novement igiventioronethgire- |ikerhovdideg nenimethcd r Egul atenveyinghanat her 25
rail-1ike holding nenber of the first rail-like holding 17 nenber and the
secénd r&dldinge aolpdiate Teiikeer mepbewhi ckherein, when a ball screw '

‘shaft disposed to extend ihia direction.perpendicular to a
: 1ongitudinal direction of a first rail—like-holding mémber
and a second rail-like holding nmember fotatés in a plate-'
..;ike - member conveYing/holding _déviée.-équipped .with ghe_i
10 -fixst rail-like holding ﬁémber- and fhe second rail-like
| _hdlding"member) which can' éarry in and out and hold a
- plate-like member, lrotatiqn of; a . nut which:.is. scréw_
threaded t§.the ball-screwiéhaftlénd attaéhed fo:éa;h of
the_first'rail—liké holding member énd the.secoﬁa-rail—likel
15 holding member is regulated sb_ that the first rail-like-
holding membef-aﬁd ﬁhe second railfliké holding member are |
integraily_ moved ih parallel to convey _thé 'plateflike
' member, éhd | |
_ requlation of rotation éf the nut of.eithé? one
20 faii—like -hélding’:member of the firSE rail-like hélding
member and_the second rail-like holding member.is released
| so that the nut is rotated together with the ball screw
éhaft:upon rotation of the ball sérew shaff} movement.of
"the one rail?like holding membéf is feguléﬁedland the.ofher

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



rotation of the nut is regulated, is aned'during rotation .of the bal

screw shaft so that only. the. other rail-like holding nenber is noved in
parallel with respect to the one .5 rail-like holding nmenber to adjust a
gap between the first rail-like holding nenber and the second rail-Ilike
hol ding menber. . According to an 18th aspect of the present invention,

there. is provided a nethod for m)untin?7 10 conponents, conpri sing:
carrying in a board froma |oader to a first conveying/hol ding device,
noving the first board conveyi ng/ hol ding device holding the carried-in

board to a side of one conponent 15 feed unit; . nounting conmponents in
first_ board.

h it .d b h
(he one SAURRSELeathe UBon o, e PRar gk DY LG rete Roprd,
convey! "UNELe10 BEVLES e AT e OB SSRLy e gl TromUne 117

.board conveyi ng di ng device 1 n

e e R A AL

carried-in boardto a’s
holding_membe:_is moved in parallel with reépect to the one

5 " rail-like holding membe; to adjust a gép between the first
rail-liké holding membéf and the second raii—like holding
member. | |

| | According té' an -18th'.aspect of the "pfeéent
-invention, there. is .provided .a méthod- for mbunting

10 © components, comprisihg: | | . o
| cafr_yir;g in a_board from a" loader to a -Ifirs.t
-:cénveYing/holding'dévide; | |

.mbving the.firStJboérdfbon#e?iné/ﬁél&ing.Aevice-JT'
"holding the Carri¢d~in'board-to a Side éf 6ne7éomponent.

15 feed ﬁnit; | | | |
.- | mounting components in the cne component feed
. unit  onto the bqard held ngy_ the - first Board
: conveying/hoiding deﬁicé; - | |

 carrying out the board . from the first board

ZQ. TconvéYing/hr;lding device; | D

- carrying the bdard carried-out frém. thé first
board conveying/hoiding device _into a second Dboard
conveying/holding device; . |

moving the second board conveyiﬁg/holding device

25 holding the ¢arried—in boafd to a side of the other



nmounti ng conponents in.the other conponent feed unit ..onto. the board
hel d by the second board conveying/holding device;. 5 carrying out the
board fromthe second- board conveying/ hol ding device; and carrying the

board carried-out fromthe second board conveying/ hol ding device into an -
According to a 19th aspect of the pr esent 10 invention, there is

unl oader .
provi ded

a nethod for nounting conponents according 'to the 18th aspect,

wherein the conponent. nounting in the first board conveyi ng/ hol di ng

devi ce and the conponent nounting in the second board
device are simultaneously perforned.

present -

accordi ng COBPORE

and the ot her conponent. feed unit are .opposed.to each other, the

conponents are nDunF@WQ£+%9ZGQmR%PPnﬁﬁedQﬁth@h@U&ﬁncﬂQmp@nsnﬂefeédthe
.one conponent feed wunit_in the first ‘board conveyi ng/hol di.ng device and
the - conpBRéft s APECDUbEd oR°arRal f hglea ob¥t hethear dseésoad -si teapd the
nponent feed unit in the second board conveylng/holdlng devi ce.
Accor di ngSPBVEY2RgY hadgdag erewtise ipr esent 19 invention, there i's provided

ot her co

a neghod

10 -

15

s are opposed to each'other, the components are mounted on a

20

25

for nount i ng _
_ carrylng out the board from the second  board

conveying/holdlng dev1ce; and
carrying the board carried—out from the 'second

board conveyind/holding device into an unloader. -

According to a 19th aspect of the present -

'invention, there is provided a - method for ﬁmounting

components according "to the 18th aspect; wherein the

'component mountlng ln the flrst board conveylng/holdlng

dev1ce and the component mountlng ln "the second board o

conveylng/holdlng device are 51multaneously performed.f

According to a 20th._aspect of the ‘present-

invention,j'there is provided S a -method for 1mounting

_components accordlng to the 18th aspect, whereln, whlle the

one component feed unlt and the other component feed unlt

‘half area of the board on a side of the one - component feed'

unlt-ln the flrst board conveying/holding device and the

components are mounted on a half area of the board on a

51de of the other component feed un1t in the second board'

conveying/holding dev1ce.

According to a 21st aspect of the present

conveyi ng/ hol di ng
15 According to a 20th aspect of the

|nvent|oqgi%2§£e |s provided a nethod for nounting conponents
'mhereln while the one conponent feed unit

o5



conmponents according to the 18th aspect, wherein the board conveyance
-‘fromthe- loader to the first. board. conveying/hol ding device, the
board conveyance fromthe 5 first board conveyi ng/ hol ding device to the
second board conveying/ hol di ng device, and the board conveyance. fromthe
second board conveyi ng/ hol di ng device to the unloader are  sinultaneously
performed. According to a 22nd aspect of-  the present 10 invention, there
is provided a work device for a plate-|i menber, conprising: a first

pl ate-1i ke nenber conveying/ holding device which.can carry in and out a
plate-like nenber at .a plate-like nmenber conveying position-and hold the
carri ed- 1%4%% Q}e-llﬁg menber; a second plate-like menber )
conveyi ng/ hot 'dihg > Hevi cBEWMi cHcarPPRVidfdcedt methedri for. moundinidke
menber conve iqﬁ%ﬂfldiq? quice'at'the.plate-like menber conveyi ng
position, &&i PhheP prat €29 kEOnmthSer 8hiba a3Re Gt + swhe@ephattbel bherdenber

conveyi ng/ hal di-ng device, hold the | (
out the hel“@HISHEECY | kFhR%hberth’ { HOFAE e- | ERe nbhBer  damséyi nhoard -
posi.tion; a first noying device for noving the first plate- |ike nmenber
conveyi ng/ FORYEYd rgdRideling adgviieeri ohihe25boand oswinueydmce| dron | kRe
menber. conveying direction between 20 the plate-like nenber conveying
pOSit'on,aﬁ&ﬁgqibg§:@oppnveying/h01ding device to the second board
conVeying/hdldipg device, and the boafd conVéyance.from the X
éecond board_conveying/holdingldevice to.the'unioédér aré'
”:éimultanebﬁsly'performed. | “
| According to a '22nd aspect 'of- the - present
10;"'invéntion, there is provided a wbrk.device for a plate-like
member, compriéiﬁg:__ | | . N
| N _ é _fi:st "plateflikei_member' édnveying/hoiding :
.device which can carr} ih ahd ouﬁna'pléfé-iike ﬁémﬂer ag_a
-plate-like member conﬁeying positibn and héld the cérriéd—
15 in plate-like.member;' | |
.a. second plate-like membef _cngeying/hdlding
-defice which can be adjacegﬁ to the.fifst.pléte-like;member
copveYing/holding_device'at the.plate—iike member convéying,
| positidp}: Carry: in the plate-like member via the  first
ZQ 'plate—liké member convéjing/holdihg device, héld 'the
'carried-in plate-like member, and carfy oﬁt fhe held plate-
like mgmberlét the platejlike member conveying position;
a first mpving device fér_moving the first plate;
iike"mémber conveying/holding device in a diréction

25 . crossing the plate-like member conveying direction between

~carried-in:plate-1ike menber, and carry. .



position at which a prescribed work is perfornmed for the plate-Iike nenber
held by. the -first plate-like nmenber conveying/holding device; and 5 a

second noving device for noving the second plate-like nenber
conveylng/holdlng device in a direction crossing the plate-Iike menber
conveying direction between -the plate-like nenber conveying position and

a second work position at which a prescrjped work is performed for the 10
pl ate-1i ke menber held by the second plate-like menber conveying/ hol di ng

device." According to. a 23rd aspect of the present” invention, there is
provi ded a work device for a plate-like nenber according to the 22nd

aspect, whetrted Np Ba ¥+ Ki Ré e aiebelO- cgr{\eealy@r;(g ggyj‘%ﬁ?iﬁ: %l}%{gel ILFE‘} o twy, a

first work area and- a second work are m ng
border ang dur o oo A Rk TEIN e R . eS| For ko ng
| ??YLfe‘m”?ﬁg’%i‘?f’.%Pfe?L“?@eeﬁ! s T STt Bl epie ey | pesbest ks
B vy gl e gl RS Y L ovi ng 25 dev ?teen'o'vii the
secondg pl ate-like megbeg . gﬁﬁé{eyﬁ&g/ hol dden :chel fcéerw ?n%vtl%g} he:hseecgggomrk _

p05|t|on i n the. second wor
lplate like member conveylng/holdlng dev1ce in a dlrectlon
'cr0531ng the Pblate-like member conveylng dlrectlon between;
“the plate llke member conveylng position and a second work
:l-p051tlon at Wthh a prescrlbed work 1s performed for the
10__ plate~ like member held by the second plate—llke member
conveylng/holdlng dev1ce ' N o | |
| _.l Accord;ng to_ a- 23rd aspect'lof the present’
inVention, there is prov1ded a work dev1ce for a plate llke
| member accordlng to the 22nd aspect whereln a work area of.
15 'the work device is d1v1ded into two, a first work'area and-
_da second work"area} aesumino ‘the plate llke member
.conveylng dlrectlon at the plate- llke member conveylng:
p051t10n as a border, and |
| durlng a work for the plate llke member, .the .
20 IlrSt moving device moves the flrst plate llke member
conveylng/holdlng dev1ce to the flrst work posrtlon in the
flrst work area in whlch the prescrlbed work is performed'
for the plate-like member held by the first plate- llke

member' conveylng/holdlng' dev1ce, whlle the second moving

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



I n"which the prescribed work is perfornmed for the plate- |ike nenber. held
by the second.. plate-like nenber conveying/holding device. 5 According to
a 24th aspect of the present invention, there is provided a work device
for a plate-like. nmenber according to the 22nd or.23rd aspect, wherein the
plate-1ike menber is a board onto which conponents are to be nounted, the
wor k device for performng the work for theg 10 plate-like 'nenber is a
conponent nounting apparatus for nounting the conponents onto the board
and the first and second. plate-like .nmenber.. conveying/holding . devices

are first and second board conveyi ng/ hol di ng device;. and a conponent

mount i ng waddwviaceatonthbe seRRRNSYrk -J&s PO | Iy tH@aEﬁﬁﬂﬁni'n igh the
conponents are nounted, is divided into a first nounting area & %%cond

rount | ng _ aireawhleng tndops dseonuey! b 16t bR d | £st R oo

conveyi ng/ hol di ng. device can be noved to a frrsSt compon

positi.an agditke fmefiberWorkep@si tdpn iRt he 2 area by the
first ‘noving device, while the sed@nd @toaraé%%ﬁéey&hggﬁ %+ﬁ 9 d ELcan

be noved t @chwBEHY h d}&gﬁﬁmﬁng@@ntlng position as the second wor k
position in the second nountlng area by the. second noving device, and

the cenponents’ are | nteq ntqQ a bqgard held 25. by each
boar d conveylng/holdﬁﬁgﬁggeﬁgg in each no&ﬁt AFEEST ar®h. the present
1nventlon, there 1s prov1ded a work device for a plate- llke_.
hpmember accordlng to the 22nd or. 23rd aspect, whereln the
plate like member is a board onto Wthh components are to
| ﬁﬁbe mounted,lthe work dev1ce for performlng the work for the
10.. "plate-like member' rs a component mountlng apparatus for -
lmountlng the components onto the board and the first and
second . plate llke member conveylng/holdlng dev1ces 'are
‘flrst and second board conveylng/holdlng dev1ce,.and o
. a component mountlng work area in the component'
_15. 'mountlng apparatus, in - which the components are mounted, 1s-'
drv1ded 1nto a flrst mountlng area and a second mountlng-
7area ~along a board conveylng dlrectlon, the flrst board
conveylng/holdlng dev1ce can be moved to a flrst component
_ .mountlng p051t10n as the flrst work p051tlon in the flrst
20 mounting. area by: the flrst mov1ng dev1ce, while the second
board conveylng/holdlng device can be moved to a second
component mountlng 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



Actording to a .25th aspect of the present invention, there is provided a
work device for a plate-like nenber according to the 24th aspect, wherein
a first 5 conponent feed unit for feeding the conponents to be ..nounted
onto the board is disposed at an end edge portion in the first nounting
area on an opposite side of the second nounting area, a first conponent
recognition unit is disposed.in a vicinijty of the first conponent. feed
unit, 10 and the work device further cofprises: a working head ..which can
move in the .first nounting area, holds the conponents fromthe first -
conponent feed unit, and nounts the conponents onto the. -15 board held by
the first Qggrd conveylng/holdlng device. - positioned at the first
conponent nountlng p05|t|on after - the conponents are recogni zed by the

first conponent recqgni ti unlt and a_second conponent feed. unit for
f eedi ng t he. . gﬁﬁ obe AouRbER oSPade bRRrdths dispssad at .

an. - end ed e rtion in the second mounti ng area..on an opposite -side of
the. first B hgRar ERerg §éb§ﬁ@V&ﬂﬁﬁnﬂﬂﬂGrkr@%ﬁbﬁ?tf@ﬁ anpiate-dikposed
in a vicinlt of the second conponent feed unit, and the work device
further c 8&s QgcarﬂbPﬁln§°he5€emh?éﬁhcaﬁsﬁﬁ¢§:|nwhheesacoad ﬁbnﬂtlng

area, . 23 hol ds the caonponents fromthe second conponent feed unit,
5 component feed unlt for' feedlng the components to be .

'~mounted onto the boar d is dlsposed at an end edge portlon
in the flrst. mountlng area on- an opp051te 51de of the-'
second mountlng area, a flrst component recognltlon unlt is -
dlsposed in a v1c1n1ty of the flrst component feed unlt,

‘10 .'and |
_the wdtk deviCe further comprises'

a worklng head. whlch can .move 1n the flrst
mounting area, holds .the' components from the flrst”
COmponent feed unit, and nmunts the comPOnents onto the:

15 .board held by the flrst board conveylng/holdlng device-
p051tloned at the first component mountlng position after
the components are'_recognlzed by the first component

R _recognition.unit, and | | |

a second component -feed. unlt for feedlng the -

20 components to be mounted onto the board is dlsposed 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.furtherlcomprises

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



and nmounts the conponents onto the.board held by the second board
conveyi ng/ hol di ng devi ce' positioned at the second conponent nounting
position after the conponents are 5 recogni zed by the second conponent
recognition unit. According to a 26th aspect of the present invention,
there is provided a work nmethod for a plate-like nmenber, conprising: while
a first plate-like nmenber conveying/ holdiing 10 device which can carry in
and out and hold a plate-like nenber, afd a second pl ate-1i ke menber
conveyi.ng/ hol ding device which can carry in.and- out. and hold a
plate-like menber, are positioned adjacent to each other. at a plate- like

menber con e{ﬁ%g osi-tion, carrying the plate-like 15 nenber into. the
first plat %?mEBH§E§§mﬁQRﬂ(ﬁ?@ Sgevnge camnaneny feedhanit,
carried-in Elate li ke menber and holding the carried-in plate-like. nenber.

by the sec8fid MpraLE: [Hhge GRmRRCRoh\athgrel oagddeeldebyi sheheetbnst

- plate-like nmenber conveylnglholdlng device, and cartrying in 20 a subsequent
pl ate:1i kePRBFBer CARWE Hong! hgldhﬁ%u@%‘équentpO@i’aienédkeatmrﬁbﬁzr bycbhd
first plate-like member conveying/hol ding device; noving the first

pl at e-1'i keCABRBEENE gﬁhvéVﬂng/h@¢ﬁlhgomevafEetronﬂkhe mbenénke nepber

25 conveying position to a first work position in a direction 24 crossing
a plaﬁe I|ke"ﬁgnﬁéﬁdcbuvéVEngamqn&noqmponentirecognltlon unit. e

According _to a' 26th aspect ‘of the preeent
'lnventlon, there is prov1ded a work method for a plate- llkef
member, comprlslng. |
while a firet plate;like member conveying/holdino -
10 .__device which can carry.in and out.and'hold a plate—like
member,.and a second plate like member conveylng/holdlng
: device whlch can carry ln and out and hold ‘a plate like
member, are p051t10ned adjacent to each other. at a plate—'
llke member .conveylng position, carrylng the plate-llke
15 member into the first plate like member conveylng/holdlng
pdev1ce, carrylng 1n the carrled—ln plate like member and
holding the carrled—ln plate-llke member by the . second'
.plate llke member conveylng/holdlng dev1ce via the flrst
. | plate llke member conveylng/holdlng dev1ce, and carrylng in
20 a subsequent plate- llke member and holdlng the subsequent.
plate—like member by the :irst . plate-like = member
conveYing/holding device; | ﬁ
r_lmoVing the firstl. plate-like member |
conveying/holding aevice from the plate-like member

25 conveying position to a first work position in a direction



nmovi ng the second pl ate-1i ke nenber conveying/holding. device fromthe

pl ate-1ike nmenber conveying. position to a second work position in a
direction crossing the plate-like 5 nenber. conveying direction;

perform ng a prescribed work for the plate-1ike nmenber held by the first
plate-1ike menber conveying/hol ding device at the first work position, and
performng a prescribed work for the platg-like menber held 10 by the

second pl ate-like nenber conveying/hol ding device at the second work
position; noving. the first plate-like- nenber conveying/holding device
fromthe first. work position. to the. plate-like nenber conveying

I | ik b
%L1 00 | BeBedehSCt LONpIaceLaind dipulde f’i%t“ﬁ%%féf CBhoEyFhaPnol afflg

di rection,

pos f.eoif?I%W*é?f%&%ﬁn“%%os@c?i;ﬁ%%’c‘?hil%sl P eomERYConeegaaRe
di t. 0 I th te-1ik nmb / hol d

devi ce Sﬂddéﬂfc@sgﬁ*éﬁd% eltf g5t ﬁ%%biyeﬂb@%v”iﬁéy%&ﬁé%&&%ﬂn&té;%
positioned_a ent..to ea other t. the plate-like nenber conveylng
posi tion, %%?+§$ ﬁorquotﬁ lOBIaPeaI%R€QG§Hﬁ§'QFQ%F%ﬂHt¢hﬁsﬂkﬁﬁﬁt ike

plate i ke 25 nmenber conveylng/holdlng device fromthe second plate-like 25
menbe? corfy ?ﬁﬂ?ﬁﬂYﬁ%bnﬂle %Ctaﬂﬁ'carrylng out the

| - performing ‘a prescrlbed work for the plate llke
7member._ held by '.the. first plate llke . member
conveying/holding device.at the.first work position;-and".
performing a prescrlbed work for the plate llke member held*h
10 by. the second plate like member conveylng/holdlng dev1ce at
" the second work position; ' '
| | ‘moving - . thé'd :first'.' plate llke | member
hconveylng/holdlng dev1ce from the flrst work p051tlon to
" the plate- llke nmmber conveylng p051t10n in a dlrectlon
15 'cr0551ng to the plate like' member conveying - direction, -
lwhlle mov1ng the second plate- llke member conveylng/holdlngr;'
_ device | from the second work p051t10n to the plate llke |
member conveylng p051tlon in a dlrectlon cr0551ng to thet
'plate -like member conveylng dlrectlon, and
20 | : ~ while ; the first plate-like "hmember.
conveylng/holdlng device and the second plate like member
conveylng/holdlng device are p051tloned adjacent to each '
‘other at the plate- llke member conveylng p051tlon,.carry1ng
out the plate llke member held by the second plate- llke

25 member conveylng/holdlng device from the Second plate-like



plate-like nenber held by the first plate-Iike nmenber conveying/ hol di ng.
device fromthe first plate-like nmenber conveying/holding device to the
second pl ate-1i ke nmenber - 5 conveyi ng/ hol di ng device. According to a 27th
aspect of the present invention, there is provided a work nethod for a

pl ate-1i ke nmenber according to the 26th aspect, .'wherein, when a work

area of the work device is divided into Egg, a first work 10 area and a.
second work area assum ng the plate-1like nber conveying direction at the-
pl ate-1i ke nmenber conveying position as a border and the.. plate-Ilike
menber conveyi ng/ hol di ng devices are noved to the work positions; the

first plate-ljke nenmber conveying/ holding 15 device is noved to the first
wor k posit%ﬁﬂbFﬁ tHBnVFV§PgA%9 a,29WLGfhi clrithe prRESEERGedowbr kthe
performed for, the plate-.|.ike menber held by the first plate-like nenber
conveying/ﬂg?ﬁ?ﬁglﬁgvi%%?bﬁﬁiI%eiﬁe R¥cohlepl Biesti kelatrerbéke member
conveying/holding dzche;is noved to the-second work 20 position in the
second - vior ROBYBRINFARQAAER It 1fe iress cEFe®d theor kif st perliadrerdd Keor mérdse r

pl ate-1ike nmenber held by the second plate-I|ike nenber conveyi ng/ hol di ng
devi ce. Ac%ﬁm%bngzh%ld;zegh despeze 6P thke psesemd phuestloke th@tRed S
provided a work nethod for a plate-like 25 nenber according to the 26th or

27t h %spectonvipeirg Mhol@bngodeviche. plate-1ike nenber is a board onto
whi ch conponents are ' o '

lAccording to__a_ 27th aspéct3 of  the'fpr§sent
invéntion{ thenelis nrovidéd a wnrk mefhodlfor a.plate—iiké-
member_according to thenQGth;aspect,fwhenein,'when'a'wofk
'.a:éa pf the work device iS'divided into th, a first work
lQ:' “are; and_a.seqond Qnrk'aréalassuminé the nlaté;like member
conveying direction at the plafeQIike. mémbér conveying
: pbéition  .as; a . bordér_ and_ the_3.platefiike _member. .
nonﬁeying/hdlding devices are moﬁea nn.tne work.pnsitinns}
‘the first piate—likel:membef.'conveYing/hOlding_
15 devicg is moved to the first work bosifion in ﬁhe first'
| work area,- in which the brescribéd wo:k'ié perforned'for
| the plateflike_membér-held.by the first_plate—like menber
'ConveYing/holding device, .while 'the .Second -plate—like:
| menber:conveying7holding dgVice'ié moved to the-second work _
?O position innthe second wnrk area, in which the prescribéd
work is performéd for the plate—like menbér held by.the
second plate-like mémbef conveying/holding device.
According .to a 28th éspeét' of 'thé present .
invention, there is nnovided a work methbd'for a plate-like

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



t o be nounted, the work device for performng the work for. the

pl ate-1ike, menber is*a conmponent nounting apparatus. for nounting the.
conponents onto the board, the first. and 5 second plate-Iike nenber
conveyi ng/ hol di ng devices are first and second board conveyi ng/ hol di ng
devi ces, and a conponent nounting work area in the conponent nounting
apparatus, in which conponents are nnuntsg Is divided into a first
nounting area and a second nounting area“dlong a 10 board conveyi ng
direction; the first board conveyi ng/ hol di ng device can be noved to 'a
first -conponent.' nounting position as the first work position in the

first nmounting area, .while the second . board conveyi ng/ hol di ng devi ce cane
be moved to% §$é§ﬁal¥gec tl%D%nPPﬁﬁdp8ﬁqﬂ(ﬂh%é%t¢@ﬂ%@%@hﬁsw@¥%'

position in the secgn%enn nting area by the second noving device, and
conponent scarkei BREBERGentd 4eBhES AoBoREd Teamd.ndoythe daepk bber d
conveyi ng/ hol- di ng, device in each nmounting area.. According. to a.29tHh.aspect".
of the prdsttPlabeThikft IeALerhdfe 3 SopReTiendd moustingraapoairdious afor :
pl ate-li ke nenber according to the 28th aspect, wherein, in the first
nount i ng &A™NLIME porraRpenRant helantyy &hgor korgdheatihef r 6iratfiarsd
conponent feed unit_installed at an end edge portion on an opposite side

of the seclrPHduRlakeat bkei nmesbehe tonveyingrhiolgliaea dhrices t kere
prescribed work, and, 27- after the conponénts held by the working head

are. first and second board  conveying/holding devices, -and a

-cbmponeﬁt .mounting work aréa in the coﬁponent mounting"
_apparatus;.in'which components are moﬁntéd.is-divided into
_a firstlmounting area and a secondfmounting:area.aiéng a
10 - board'conveying direction; | | |
lthe first board ;onveying/holding device één:be :
fmoyed to 'a first ;omponeht mounting positibh5as'the firsf
wdrk position'in the fi:ét ﬁouﬁtingsafeé, while.the séé§nd.
- board conveying/hdlding device cén-be nwved fx: a'second
15 - compdnent.mounting posifion as;the second work positibn ih
the second'mounting area by the sécoﬁd.moviﬁg device,'aha
comp0neﬁts'are independently mounted onto a board héld'by 
1each board cqnveying/holdingndevice iﬁ'each moﬁnting area.
1_Aécordihg- to .a  29th aspect of the pféseﬁt_
20 inveﬁtion; there ié prpvided.ﬁ work method fof a platéQiiké
member'according to thé 28th aépect, wherein, in the first
méunting area, the components.ére held by.a working head '
-from é'first compohent'feed unit installed at an end edge
pprtiOn on an dpposiﬁe side of the second mounfing aréa in

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



recogni zed by a first conmponent recognition unit disposed in a vicinity.

of the first-. conponent feed unit, the conponents held by the working.
head are nmounted onto the 5 first board conveyi ng/ hol di ng devi ce positioned
at  the first conponent nounting position, while independently fromthe
above conponent hol di ng, cofponent recognition, and conmponent nounting, -
in. the second nounting area, the conponents are held by a 10 worki ng head
froma second conmponent feed unit instal¥éd at an end edge portion on an

' opposite side of the second nounting area in the second nounting area-,
and, after the conponents held by the* working head are recogni zed by
second conponent recognition unit disposed in a. vicinity of 15 the secohd

conponent ' R unfFhe, GRERABIPYHent Behd| dPBy tHee wiPKkikigohedtead e. amBunt ed

onto the second board conveylng/holdlng devi cepositioned.at the second
conponent TerRER1#RA pbyi ta oflrsDo cRmPOneDds cFe gryBAt DPnDVi thgdispogedse
.and other aspects-and features of the. present invention w-l bécone -
clear frominhe f oticoiviingy - debcrtir i ofinsikercanparenuncieed winhty hethe.
preferred enbodinents thereof with reference to the acconpanying 25
dr awi ngs, donpdnekts BReldriny thes worjdmer dhead hamet imopetegdecntoe thew
showi ng a conponent nounting apparatus having a board _
5 first board conveylng/holdlng dev1ce p051t10ned at the
flrst component mountlng p051t10n,
while hindependently from the above‘ component
'holding;'component recognitiOn; and component-monnting, in .-
: the second nmunting area, the components are held by a-
10 worklng head from a second comnonent feed unlt 1nstalled at
'an end - edge portlon on. an oppOSlte 51de of the second
__mountlng area ln ‘the second mountlng area, and, after the
icomponents held by - the worklng head are recognlzed by
second component recognltlon unlt dlsposed in a. v1c1n1ty of
15 the second component ‘feed unlt, the components held by the -
-working head are_i mounted 'onto | the” second board

conveYing/holding devicehpositloned_at the second component -

mounting position.

20 'Brief Descriptibn Of DraWinos
| These .and other .aspects and"features of the
present invention will become' Clear from athe following
description taken in' conjunction with 'the preferred
_embodiments_ thereof with reference to  the aCCOmpanying

25 drawings, in which:’



conveyi ng/ hol di ng devi ce accordi ng' to an-enbodi nent of.the present
invention; 5 Fig. 2 is a general schematic layout plan of the.. conponent
nounting apparatus of Fig. 1, Fig. 3 is a general detail plan view show ng
the. conponent nmounting apparatus of Fig. 1; Fig. 4 is a detail plan view
showi ng the board 10 -conveyi ng/ hol di ng device of Fig. 1, Fig. 5is a

detail right side view showng the board conveying/holding device of.Fig.
1, Fig. 6. is a perspective V|em/shomnn92@he board conveyi ng/ hol di ng
device of Fig..1; 15 Fig. 7 |s a detail enlarged right side view show ng a
sel ective | ock mechani smof .'the board conveyi ng/ hol di ng device. of Fig.
1, Fig. 8 is a detail_front view show ng the board conveyi ng/ hol di ng :
device of Fig. 1; 20 F‘1‘-b- 9 iiS af oeReRl ofghemalishope ngrant iveeratéwn of
conveying. a board by two board conveying/hol ding devices in the

conponent . SROWARIGga aSpEPRNES tof MPUgLting appgrafols s lmviel anatwardi ew

showi ng operations 25 of returning.to the origin-and nounting of support
rai’l 29 uﬁPP§eNﬁn9HQQi§%ﬂﬂ(ﬁﬁﬂmgﬁr@¢©©rdlng @ananﬁﬁmedHMentOﬂWOMﬂﬁ

mount i ng ApPesant’ inventyon;
5 | B Fig. 2 is a general schematlc layout planlof the:-“
” component mountlng apparatus of Flg 1, j
 ,Flg. 3 is a general detail plan.view ehowing.tne.}
component'mounting apparatﬁs of Fig, i; : |
Fig. 4tie a-detail.plan'#iew showing the board
10.” .conveying/holding device of Fio; l;'”". |
Fig. SIiS'a_detail right side_view showing the -
boardfoonveying/holding devioe of-Fig.-1° o
Fig; 6 is a perspectlve v1en.shon1ng the board::'
conveylng/holdlng device of Flg 1; |
15 ] ;' _“t.- Figf ‘7 is a tdetail enlaroed "right 'side view
showingl a selectiﬁe -lock mechanism - of .'tne ':board
.conveying/holding device of Fig. l}- | | .
| Fig. Blis'a detail front vieQ showing.the-board'
conveyinq/holding;devioe of Fig. 1; | |
20 | _ “ Eig. 9 tis_'an oeXplanatory vieQ: showing an
operation of 'conveying a _board by two - board
conVeying/nolding dev1ces in "the component mounting
-.apparatus of Fig. 1; |
" Fig. 10 is an explanatory view showing operations '

25 of returnlng to the origin and mountlng of support rail



Fig. 11 i-s an 'explanatory view/shomﬁng an initial state of the support
rail units of the board 5 conveying/hol ding devices in the conponent
mounting apparatus of Fig. 1; Fig. 12 is an explanatory view show ng an
operation of returning to the origins of support rail units on the |ocked
si‘des of the board conveying/ hol ding devices 10 in the conponent nounting
apparatus.of Fig. 1; Fig. 13 is an explanatory view show ng an operation
of returning to the origins of support rafP units on the always noved
sides of the board conveying/ holding devices in the conponent nounting
apparatus of Fig. 1;. 15 Fig. 14 is an explanatory view showi ng an
operation of. adjusting the support rail units on the always noved -sides
of the boardPe&Rveyfng/HH diPeRadvi €88 Ve ingd hodetpsnendeviboesi ngnappheat us
of Fig. -1 according to thg_ board width; 20 Fig. 15 is an. explanatory view
showi ng a sFaPBOBRNL: REUBEIHGr RPPATatWs tof dfighel board conveying/ holding
devi ces in the conponent -mounting apparatus of Fig. .1 when a boardis
“bei ng' conveyed; Fig. ¥89isldnisxgrasardanaticaw shiosw nghowisgabs ohit28lthe -
support rail units of the board conveying/holding 30 devices in the .
conponent n®EAEEng @ppartlt@s osuFPort1l whahl coupbbent sodre bReNg HEaHd ed;
5 ' conveying/holding devices in the component mounting
- apparatus of Fig. 1; |
'_Fig._ 12 is an explanatory view shbwing an
operation of returning to the origins of support rail units'
on the locked sides of the board conveying/holding devices
10 ~ in the component mounting apparatus_of Fig. 1;
' Fig. 13 1is an explaﬂétory. view 'shéwing an
'operatiqn of returning'td the origins of suppoft rail-uhits '
on the always moved sides of the board convéying/holding
devices in the coﬁponenﬁ mdunting_apparétus of Fig. 1}_'
15 ' _ Fig. 14 1is  an explanatory wview showing an
' operation-of_adjusting the supbort rail units on the alwayé
moved sides of theiboard conveying/holding devices in the
component mounting apparatus of Fig. 1 according-to.the.
board width; .
20 ' ~ Fig. 15 is an explanatory view shdwing a state of
the support rail wunits of the board conveying/holding:'
devices in the component mounting apparatus of Fig. 1 when
a board is being con&eyed; | -

Fig. 16 is an explanatory view showing a state of

25 the support rail ﬁnits_ of the board convéying/holding



Fig..17 is an-explanatory view show ng a-state 'of- the support rail units
of the board conveying/holding 5 devices in the conponent nounting

apparatus of Fig. I during maintenance thereof, replacenent of support. plns
or” support plates, or change of nozzles;. Fig. 18 is an explanatory V|ew
showing a state of . the support rail units of the -board

conveyi ng/ hol ding 10 devices in-the conponent nounting apparatus of Fig. 1
when. a nounting operation is conpleted:ﬂkig. 19 is an explanatory. view . °
showing a state of. the support rail . units of the respective board
conveyi ng/ hol di ng devices in, the conponent nounting 15' - apparatus of Fig.
1 when boards .,are carri ed out after. the conpletion of the nounting
oper at i on; 9 dcgﬁ)%%;%FFe?ﬁWHﬁﬁ?BFymﬁ“&ﬁ%ﬂﬁm@ﬂﬁﬁ%ﬁ%@%t@foflgthé alyeport
rail units of the respectlve board conveyi ng/ hol di ng devices in the

conponent - ﬁﬁ@ﬁpmﬁ@ S, ZF aifirng ewttemly. * 1 when boards are carried. in;
Fig. 21 is an explanatory view showing a state ‘of ‘the support rail "’ unlts

of -t he board conveyi Agtholldt i afeaxrbanatery vbeposbnwinguat istgtappdr at us -
of Fig. 1 when nounting of conponents is started after conpletion of 25
carrying-i hhef ShEPRBEr d52id1 uRigs 20fi sthetihbagdchaphveliagihaiding
POMEY " FeviCes in" the component  mounting apparatus of Fig. .

g apparatus of Fig. "1
during maintenance thereof, replacement of support pins or
support plates, or change of nozzles,_ | | |

Fig. 18 1s_an explanatory view snowing a state;of
' “~th? .support- rail units of the ‘board conveying/holding.
10 ;dEVlceS in. the component mounting ‘apparatus of Fig 1 when
.ua mounting operation is completed; | |
Fig; 19 is an explanatory v1ew show1ng a state off
the - support rail : units ¢fg the . respective board
conveying/holding devices iny the component'z'mounting
15 apparatus of Fig. 1 when boards are carried out after the :
B completion of the mounting operation,
Fig. 20 is an explanatory view showing a state of
| the .support rail units 'of " the respective ' board
' conveying/holding:- devices in".tbe component mounting
'20. apparatus of Flg 1 when boards are carried in; o
Fig. 21 is an explanatory view showing a state of
the support_'rail. units ~of the board',conveying/holding
devices in the component mounting apparatus of fig. 1 when

mounting of components is started after completion- of

25 carrying—in of the boards;



conponent nounting-apparatus of Fig. 1; Fig.. 23 is a timng chart of a
board. conveying 5 operation in a second board conveyi ng/ hol ding device in
the conponent. nounting apparatus of Fig. 1; Fig. 24 is a schematic right
side view showi ng a state of the board conveying/ hol ding devices in the
conponent nounting apparatus of Fig. 1 when conponents are 10 being
nmounted as shown in Fig. 16; .. Fig. 25 iﬁ a schematic right side view
showing a state of the board conveyi ng/ &Iding device' in the
conponent - mount i ng 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 bpard conveying/ hol ding device in the
conponent mounting- dpFar atasiSt Fi §IMiRIGGHARF (RE aePPRERakCBVEN 1Py

17; Fig. 27 is a.timing chart of the. support. rail 20 unit of each of
the board @Bﬁﬁé%ﬂﬂytﬁﬂcﬁn§1€§9|P@?rﬂnqﬂﬂ¥eﬁiﬂﬁﬁﬂﬂﬁﬂlﬁ%uﬁch§eapbaﬁbﬁus of
Fig.- 1 when the support rail unit is .returned to the origin and adjusted -
accordi ng' COFEOPﬁ@tbﬁépduhﬁﬁIﬂpﬂﬂﬁft4§3Q% Bigt okk diagram showi ng.a g
connection 25 relationship of a control unit to respective drive units 32
and sensors in the c8ipon Bud | hinbpgackars off Fag. bdardi gonveglng a

plan vi ew showi ng a conponent.
operation in a second board conveying/holding dev1ce in the

component,mounting apparatus of Fig. 1
. o Fig.124lis a schematiciright.side.view showing a
state of " the board conveylng/holding dev1ces in " the
component mountlng apparatus of Fig 1 when components-aree
10 h belng mounted as shown in Fig. 16 - - “
Fig{ 25 is a-schematic right side view shoWingna'
”state_.bfV thet'hoard conveying/holding dev1ce ,in- the
tomponent mounting apparatus of Fig. l when the support
rail unit is returned to the origin as shown in Fig. 13;
15 : ".', Fig. 26*is'a”s¢hematic right side'view-showino a
| state of the board .conVeying/hoiding device _in- the
component  mounting- apparatus of Fig. 'i._during',the
maintenance in Fig. 1?- | | |
| ;Figi 27 is 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 Support
rail unitlls returned to the origln and adjusted accordlng:.
to the board Width, |
Fig. 28 is a block diagram showing a connection

25 relationship of a control unit to respective drive units



mounti ng apparatus according. to :another .enbodi nent of the present
invention; 5 Fig. .30 is a plan view showing a state of the. conponéent
mounti ng apparatus of Fig. 29 during conponent nounting; Fig. 31 is a plan
view showi ng a state of a first board conveying/hol ding device-in the
conponent nounting 10 apparatus of Fig. 29 when boards are being repl aced;
Fig. 32 is a plan view showng a. state ?£ second board :
conveyi ng/ hol di ng device in the conponen nmounting. apparatus of Fig. 29
when boards are being replaced; 15 Fig. 33 is a plan view showing a
conponent mount i ng apparatus according to yet another enbodi ment of the
present invention is a perspective VIeM/ShOMAng a- nodlflcatlon

“of a" boar@® cﬁﬁ@é?tﬁggﬁoFBFn&OHQPPééq RoXnting anRprRFEs nofinFigg 1
appar.at us accordlng to the_yet another_ enbodi nent of the present C
invention; Fig. 35 i §18-pl % vFemPofP%ﬁ%ohWe%V|oﬁ%?Wln@onpon@ﬂmpﬂbﬂntlng o
apparatus; and ., Fig. 36.is .a general schemati‘c.layout plan.of a 25 .~
.conpornent %%H%@ QBE&F&H@ aﬂﬁ%ﬁ%ﬁ#@'t§0yeﬁncaﬁhﬁme¢mbedlaﬂn@d|qfenthe)f t he.

present invention. Best'Mde for Carrying Cut t he present invention -
present invention; ' .

b s ' __Fig. 30 is a plan v1ew show1ng a state of theh
component'mounting_apparatus of Fig. 29 during component
imounting;. | | o

Fig. 31 is a plandview Showing a state of adfirst

board. conveying/holding' dev1ce in  the component monntlng_
10 apparatus of Fig. 29 when boards are being replaced,

.Fig. 32 is a plan 'View show1ng' a. state of a
second board -conveying/holding deVice. in the component'
mounting apparatus of Fig | 29 when boards are -being :
replaced; . | B

15 R - Fig. 33 is a plant viem showing. a .compOnent“
"mounting'apparatus according to yetnanother embodiment.of.'
the present invention; | o o
- Fig. . 34 .is a perspective view showing a'
modification of a board conveying/holding deVice in a
20 component mountind apparatus according to the yet another
.embodiment of the present invention,

Fig. 35 'is.'a' plan' view of .a conventional -

component'mounting apparatus; and
| figt 36 is a general schematic layout.plan of a

- 25 component mounting apparatus according"to 'yet'.another



Before the description of the present invention 5 proceeds, it is to be
noted that |ike parts are designated by |like reference nunerals throughout
the acconpanying drawi ngs. In a conponent nounting.apparatus equipped wth
a ~plate-like nenber conveying/hol ding device and a nmethod 10 therefor
according .to a first enbodi nent of..the present invention, as shown in
Figs. 1 to 3, conponents are nounted onto a board 2 onto which conponents
are mounted -(a board referred to irres%éctive of its position is T
designated by reference nuneral 2, while. boards at specific positions are
.15 designated by reference nunerals 2-0, 2-1, 2-2, 2-3 or the 1like) as an
exanpl e of a*plate-like member. A case where this embodinent is applied to
such a bo@PO}bAGRY| A§/ RBRIPKGSEAH d&@ vt i®nret hod for hol ding the board
.2 is explained below. 20 The conponent nounting apparatus is outlined
first before explained in detail. In the above conponent nounting
apparatus, -in a conponent. mounting work area in one conponent nounting °
appar at us,Basi Modet foni Cackyénot Ovsatle Rrasendi dgorexitior®5 di sposedin:
zZigzag so as to be opposed to each other. 34 " Conponents can be nounted
i ndependent |y on t heBeEspectthee désariistidhendf orlee pwessetts fvemtridmg
heads, drive units thereof, board conveying/ hol di ng devices, recognition

5 proceeds, it is to1be_noted that like parts are designated

by 1like reference numerals throughout the accompanying
- drawings.
In a component mounting_apparatus equipped.with a
plate-like. membe; conVeying/holding -déviee and a method :

10  therefor according to a first embodiment of the present
invention, as shown in Figs. 1 to 3,'eompohents are mouhted o
onto a board_2 onto which.compbneﬁts'are.mqunted ‘fa boafd:
referred to irrespective of'its"position'is designated by
reference numeral 2, while boards at specific positions are

15 - deéignated by reference numerals 2—0,-2;1, 2-2,_243 or the
like) as an example of'a'plate-like member. A case where 
this 'embodiment_ is  applied @ to such a - board
conveYing/holding device and a method_for'holdingxthe board
2 is explained below. |

20 _ -The ;component-'mounting -appatatus' is 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 diegonally

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



caneras, and so forth are disposed. Furthernore, the board 5 2
conveyi ng/ hol di ng device holding the electronic circuit board .2 is nove
to a position closer to, a conmponent feed wunit in each nounting area to
mount conponents.. The reference for adjusting the board conveying/ hol di ng
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
operat or of the two divided conponent noaating work areas is.an edge
portionon.the front side,. while that of the other nounting. area, which
Is further fromthe operator, is an edge portion on the rear side. 15
Consequently, the nnuntinagéinn can be shortened by mnimzing the . - .

moverment dTSERARELF CRE kPRYEELd iMdnrerdppbhénenf ddt ngespeabbrent

recognitiqn to_ conmponent _ nounting. Board 2 carried into the respective
boar d _co?'ﬂﬁé%ﬁ%/ hoFBRKE f@&F cddvareebhcelpyorkiogeddadsnr cdnival urits

portion and then_the board-on the board conveying/ holding device on the
ri ght handhe¥rRefn Fbgard | scppyeviisgddiolslinte Heticeshi.| eredeghibieh on
t he board conveyi ng/ hol din device - on the left side is positioned to the:
right so tG#@erashe mﬁﬂwﬁ¢ngoﬁ§heﬁﬁntddSPDaﬁcb canrithemuuned tinel Bdurd the
25 tinme can be shortened. Furthernore, when the two boards 2, 35 2 are
posi t3 oneddnvenigrahasbdtrgt cdéel dé agombdiyg opipos edk 1 d ot ®atic otdifquittvo  ~
tray feed units can be disposed in zigzag so as to be diagonally opposed
.to each @qayq,z is moved to a position closer to a component feed
.unit 'in each mounting area to mount components. . lThe
'.reference_for'adjusting the board'conveying/hdlding device
'ac¢ording to the width of thg bcard'z (distance adjustment -
10 - 'according to the board width) in a front—éide mounting aréa
closer'to an operatof of the two divided coﬁpoﬁentlmoﬁnting
 work a;eas is :an edge portion-on the front side,. whilé thaﬁ
- of the othef' mountingf areé, -which is further from -the:
operatpr,': is an edge -portion'- bn the rear side. -
15 Consequently, the 'mdunting time can be .éhortened by
- minimizing the movement distance of the working head froﬁ ',
‘component  feeding, componentf'recognition: to component
mounting. Board 2 carried -into* the respective boérd
éonveYing/hqlding devices are once positioned in a central
- 20 portion and_then the bbatd on'the boafd conéeying/holding
device .on the right hand side in Fig. 2 is positioned to
the left, while the board on the board éonVeying/holding"
device on the left side is positioned to the right.so that

the mounting movement distance can be'reduced.and thus thé

_25 " time can be shortened. Fuithermore, when the two boards 2,



Therefore, the successively disposed nunber of cassette 5 feed units does
not need to be reduced and the tray feed wunit and the recognition position
can. be positioned closely, thereby shortening the nounting tinme. Thus,
this mounting apparatus has various advantages. A.constitution of the
conponent nounting 10 apparatus accordi ng to one enbodi nent of the
"present invention is explained in detai$5mﬁth reference to Figs. 1 to
9.. Through these figures, |ike conponent™ nenbers are designated by Iike
reference nunerals.' Figs. 1 and 2 are a general schematic perspective 15
view-and a plan view, respectively, showing an el ectronic. conponent
nmount i ng appagaLus,i : \, j t 0 e, .prgsent_invention. A
conponent E%u%?%n ox%}&?&ggggugogfgggbgﬁg ﬁﬁ%né?n Cafpat ¥ gPRo%Rd
~and. a_second,nmount.i ng area

into two areas, fi o in rea 20 )
.202,- in, tg@ZC?agihat éé{ilelgé %n%e?c% nv&%e g ltfﬁl?’gf‘ft i aPs g&épgs_éifalnv%‘}i ng
position, t i s, divided,assuning.a co nent conveyance path as a
border.. In ?%%%élf%%dag?,tPefg?engéaﬁﬂﬂgEgV“1°p88ﬁ8§esF% [ ®agar ,OeEh is -
si.de 8{ t he conponent nounting work

di sposed omthe board carryi !
e ¢ SPPSEHar AUBLREL O F hecassintdirent

area 200, & %%ﬁ’ri% eansglg-géltsgéﬁﬁe&yci

36 capveyance pat h.on the conponent nounting work area 200, in which the

first Tountisg aPeht20%957d 1 He R8E3ngO t'FﬁﬂuFaﬁeé%Zth?et.ra&i Sisssbd. |

ad) acent. t%ﬂ%%ﬂgﬁgwgﬁé rg¥g5§f¥¥§i ﬁositidn can be positioned closelv,

: S : _ sely,
théreby shbrtening the m@ﬁnting time.  Thus, this mounting
apparatus has various advahtégés. | |

| A:; cpnstitqtiﬁn' of - the  component mounﬁing

lO. | apparatus according to. one emﬁodiménﬁ -éf ~the :present

invention is‘expiained in detail With:reference to figs._l
po.9;wsThrbugh these figufes,.like.;oﬁpoﬁent membefs éreg.'

aeSignated by.like.feférencé nuﬁéréls.". | - -

| | Figs. 1_and 2 are a-generél-échematié perspectiﬁe-'

15 | view and a p;an view,-;espectively, shoWing_an electronic

_éomponent.mounting apparétus in the abo&é embodiﬁent 6f2thé
present invention.._A-cémponent mounting work area 200 of
" the mpﬁnting apparatus is divided into two areas, a first
.mounti_ng‘ area .'201 aﬁd a second _ztitoun-ting. aré_a_-202,' in a

20 = piété-like membe£ conveyihg directién_ét a'board coﬁvéying
'position[ that is, divided assuming a compoﬁent'conVeQance
path-as a border. In Figs.ll and 2, reference nﬁmeral 1
denotes,é 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



nuneral 11 is an unl oader, which is disposed on the board 5 carryi ng-out
side of the conponent conveyance path on the conponent nounting work area
200 and carries the electronic circuit board 2 out fromthe conmponent
conveyance path on the conponent nounting work area 200, in'which the

fiTst nounting area 201 and the second nounting area 202 'are 10 di sposed
adj acent, to each 'other. In the electronic conponent nmounting apparatus

of the. above enbodi nment,. various conp fent menmbers . are posi ti oned
point- symetrically with respect to a central -point 102. of the conponent
mounting work area 200 (see Fig.. 10) as described 15 below. That is,

ref erence nuneral 3'denq}es a first board conveying/hol ding device

equi pped WPRVEYFRIGE SEthy Phdtte rehmpepft s BuUndIngwHer ks @ser 200ai ouni ts
are referrgd.%p irrespective of their positioned, reference 20 -
nuner al s' 2¥n1s8 he égﬂs%Wé‘nltéP@rm ndfer angl the segond mpantiagd

22-2 are.used for support_.rail ‘units at specifi-c positions) for conveying -
-and. hol di n§*€Re 2W etfosiicRrasadii 2dbhaaent 2 tearede ofherom t Refevadee 1 at.
t he board conveying position. Reference numeral 4 denotes 25 a working
head, to WARBRTAlplldr al§ t §noknlpgdesxanfitich t ks gisposesonent tsecbband
nozzles 10 for suckin% and holding an el ectronic conponent are replaceably

e

attached i farr¥ingrout widnieg &hea cZoporRyftereomeepaneralpaidenot the an
XY rObOt"component mounting work aréa_200 and carries thé:eléctronic
.circuit bOard 2 out'from the'componentlconvejance path;oh.
#he component ﬁounting wbrk area 200, in.which'thelfifst'
mounting érea QOi:and the ‘second mountiﬁg area 202 are
10 disposed adjacent. to each ‘other.’ .'Iﬁ_ the electronic

:component moﬁnting"apparatus  Qf the above embodimentf
-varioqé - compqnént mémbgfsﬁ are positioned_:'point—_
éyﬁmefricaiiy witb réépéqt to é-céntfél.p;iﬁf iOZ.ofléﬂe'.
component mouhting_wo#k-area 200 (see Fig. 10) as.described
15  below. o |
| | | That -is, ,référénce ﬁumerai 3 _denoteé' a first
| board conveying/holding' device ééuibped withl a pair of
~support rail unitsl 21,  22 (wheﬁ support rail. unité ‘are
'refe;red to ifrespective of their positioned, 'réferen¢é.
éO R numéfais‘Zi, 22 are used while réference ﬁumeralé 21-1, 21—.
2, 22-1 and 22-2 are used for support rail .ﬁnits af
specific ~ positions) for conveying and holding the:
electronic circuit board 2 carriéd in from the loadef 1 at
the board conveying position. Reference numerél 4.deﬁotes

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



whi ch positions the working head 4 in the first nounting 5 area 201. at a
prescribed position in X-Y directions, which are two directions

per pendi cul ar to each other in the first nounting area 201. Reference
numeral 7 denotes a nozzle station, which is disposed in the vicinity of a
conmponent feed unit 8A described later in the first nounting area 201, 10
houses a plurality of kinds of nozzles 1Q~suitable for a plurality of

ki nds of el ectronic conponents and replaces these nozzles with nozzles 10
attached to the working head 4 as required. Reference nunerals.8A, 8B
denote conmponent feed units, which are positioned at an end portion on

the. 15 fr S 0, P i rgspect. ta the first unt i ng _
area 201, ?ﬁgpo?lse’ etl n_%u{:?g%ﬁ gcgﬂ%%fee%mpgrlaat o7 e?ﬁ&k%s@ngag??ggé%tﬁmaﬂents,
whi ch are nent.s. house qg ‘held in_a tape and are fo, be unted on
the board gggegﬁ§5é?eﬁ§§§§hﬁﬁya?r%cFEBESFsggﬁyq&ﬁgaﬁﬁﬂ f%%dt'ﬁig}rsﬁhich
20 is. disposed.in theévfgi ity of the cogﬁfnent%Lfeﬂ unjt- 8B in the first .
mount i ng ar@ar 2019 RE SRoddes. t BN FSsthdtterahiny (FeRPESE AR ENT P PBUsed:
and held'onha' ray and are be nounted- on the, board 2. 'Reference nuneral
9 denotes ¥IFBCET YT ahBPa VAHHIAK iR s foskd BhRet HelkitdemepRsingto 25
t he cgnter of tgﬁ conponent nounting work area in the 38 vicinity of the
conponent $#EB8 afilt 33A 3 PI$RCTHPeE PABLRLPRg 18r &x 20l Eert inks Whpich
i mge of a suction_ ,attitude of'an el ectronic conponent sucked by the
nozzl e 10-are two directions perpendicular to each other in the first
- mounting area_ZOl; Reference numeral 7 denotes a nozzle
-station,_Which is disposed in the vieinity of a-component
feed unit 8A described-later'in the firet mounting area 201,
10 houses a plurality of kinds of nozzles 1b suitable for .a
.plurality of kinds of electronic combonente.and replaces
- these qozilesIWith nozzles 10.attached-to'theewoiking head
_'4 as reqﬁired. Reference numérals;BA, 8B.dehote-cemponeﬁt'
feed units, which are'poéitioned.at an end pbrtion on the
15 front. side of the operator with respecf to .the first
mounting area 2Ql, 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 eomponent feed'unit 8B
in the'first'mounting area 201 and houses'tray compehents;
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



of-the working head 4. Reference nunmeral 9a in Fig. 3 5 denotes a

t wo- di nensi onal canera. in the recognition. canera 9. Reference nuneral 9b
denotes a three-dinmensional canera in the recognition canmera 9. Meanwhil e,
reference nuneral 13 denotes a second board conveying/ hol di ng device

equi pped with a pair of 10 support rail units 21, 22 for.conveying and

hol ding the electronic circuit board 2 c érled infromthe first -board
conveyi ng/ hol ding device 3 in the first founting area 201. Reference
nuneral 14 denotes a working head, to which a plurality of, for exanple,
ten conponent suction nozzles 20 15 for sucking and hol ding. an el ectronic

conponent . _ar attached in the .secon unting area 202.

Ref er ence ngﬁg?a g#és ﬂm&9nF8%ot%eﬁﬂlcHnbgsrBﬁonsn tﬁgemofktﬁg head

14 in the S&¢0 d_ nDuntln alea 202 prescri bed position in X-Y

di recti ons™ 1B atest v%d:boad’i e&lF%ﬁs BBr RN di AR 1F edchSeERERD | n

t he-'second gng é area 02, Reference nuneral 17 -denotes a -nozzl-e o
~ station;. htpee p6§e8 FﬁtF881F|€PmH3PQH Sucifsbrient the feezzimil0 1BA -

described I in the sec nDuntl area. 202, houses a plurality of

ki nds of ndzz %‘5 zo%’mam ¥%r 425 a BEBESRFEY rgfmegrabls 98 thedigonit

conpogents and repl aces 39 these nozzles with nozzles 20 attached to the
wor Ki ig hed@Rotas a2 FUQuriE@n spenerle A stimet Al Eh@mecmuemt e':alrmq)onent'-

feed. units, which' -are positioned at an end
: 9. Reference numeral 9b denotes a three dimen51onal camera

.in the recognition camera ‘9.
Meanwhile, reference numeral 13 denotes a second
board conveying/holding deVice equipped w1th a pair of
lO.- .support rail units 21, 22 for .conveying and'_holding'the
?lectronic circuit board 2 carried in from the-first'board‘
conveying/holding dev1ce 3 1n the first mounting area 201
Reference numeral 14 denotes a hmrking head, to which a
plurality of, for example, ten component suction nozzles 20
15'._ for .sucking and holding. an electronic component__arel__.
‘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 are3 two
_ 20 directions perpendicular t0' 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 -




portion on the side. furthest fromthe operator of the 5 second nounting
area 202, that is, inthe rear side with respect to the operator, and
house tapi ng conponents, which are conponents housed and held in a tape
and are to be .nmounted on the board 2. Reference nuneral 18C denotes a
conponent feed unit, which is. disposed in the vicinity of 10 the conponent
feed. unit 18B in the second nounting are§9202 and houses tray conponents,
whi ch are conponents housed and held" on"a tray 'and are to be nounted on
the -board 2... Reference nuneral 19 denotes a recognition canera, which
is -disposed on the side closer to the center of the conponent 15 nounting

work in the_yviclnj of the,.conponent feed unit. 18A in_.the second nounting
area 202 a-r%ﬁéé%%d}’.%%/%kgsuglgﬁ nior%e(zgeesoff(g %EQ‘—E“F%ﬁéattPi tdife R iereRad oni ¢
conponent ffcked'py therquzle %0 of the working head 14. Reference
numeral 19a 1n ¥ g. P34t es a RGHSOPRERs BHERICAfer & 84, 2FR hedenote
recognition_canera 19..Reference nuneral .19b denotes a three-dinensional
“canera in 'tﬁ‘%“‘?%%’b%i..tﬁ‘?ﬁf; ' cdiferES 19 WhiHr 25 RAthetonad| waied anfignd
novi ng devi ce cpqﬁgsed of a ball screw shaft 35, first nut 27, second nut .
48, motor RPFOOHoPPngtRes HhRt FheRl t Trom ekheveoPesrtozs ofctdie sm
70, and so forth, which are described later. The 40 .first board . .
conveyl ng/ FAGRNHY BRVAEENS pEepp\RP bythRE ifs,rsinmbhiengremyi sédenwi th
direction crossing the board 2 conveying direction between the board .
- conveyi ng 5@§quﬁ1to the operator, and house taping components, which
are components-housed and held in a'tapé and are to be
mounted 6n the board 2. Reference numeral_léc denotes a.
component feed unit,'which is_dispoéed in.the vicinity of
;lQ - ‘the component feéd_unit 18B'in the second mounting area 202
and houses tray components, which'are.components housed and
. h..eld on a tray 'and -are to be mountéd on the -board 2. B
Referen;é huﬁe:al 19 dghdtes a récognifion.cémefa}_wﬁich is
- disposed on the side closer td'the center of the component
15. -mounting work in the viéinity'of the component feed unit
18A in the second mounting'area 202 area and picks ub an
image of a suction attitude of an electronic component |
sucked by_the nozzle 20 of the working head 14. Reference
numeral 19a in Fig. 3 denotes.a two~dimensional caﬁefa in-
- 20 the recognition camera 19. Reférence'nﬁmérai 19b.deno£eé a
thfee—dimensional camera'in the recognition camera 19..
There is furthef: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



and a first work position, at which a prescribed work for 5 the board 2
held by the first board conveying/hol ding device 3, for exanple, conponent.
mounting, is performed in the first nounting area 201, for exanple, a
first conponent nounting position. There is also included a second noving
devi ce conposed of a ball screw shaft 35, first nut 27, 10 second nut 48,
motor 40 for noving support rail unit, sg ective |ock mechanism 70, and so

forth, which are described |ater. The second
boar d: conveyi ng/ hol di ng. device 13 is noved by the second novi ng device in
a direction crossing the board 2 conveying direction between the board 15

conveyi ng FAYidt OBoakd . acéﬁ@@?ﬁn@?hbl&?ﬁbt'ggviée 3? %Fh?ﬁaeagvc%lb m?gr

for the board 2 held by the second boar CONVeyrn

exanpl e, CW%OV?H%”HMCé s;perd o&?an Qohhe sescso%g o7 nti ng%%r e%520§5.

for .exanple, a second conpanent. noun p05|t|

s constlt f-ol ] deive units 6a, 6a.of an XY r.obot
device 6 a%ﬁﬁe@g Jigw(éi|ms:;l);é-isql(e)db a‘?”%eﬁbn%h ndb?%5$ SV | ROSRELBBar d
mork area 200 ~on a mounting

ti
conveying dhkeq! iAn-Of {BeyComanen dnﬁ” Pols ag PLasETiRgs S o FBss

appar at us base
ve independently in the

t hesest 6 L
esestuo ¥ndx!Bo gﬂ(’}vez it ¢ %{ISI 8ﬁ EﬁF? Zrli:}‘g?gg t‘Fn%n%Yk’Pﬁéhﬁéédng for. _'

Y- axi s dlrectlon an avaol
moving in 8Q91£Er§t QQHPt éhﬁiea ggépéﬁegésﬁgﬁﬁﬁlhbﬂ Eﬁ?aggrformed in

the flrst mountlng area 201, for'example, a first component
mounting p051tlon.- 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 mov1ng support rail unlt,_.:
.selective lock mechanism 70, and so forth, wh1ch are.
-described later; The second board conveylng/holdlng dev1cedb
"13 is moved by the second mov1ng device in a dlrectlon-.
cr0551ng the board 2 conveylng dlrectlon between the board

15 conveylng p051tlon and a second work position, at which ab_..-
prescrlbed work for the board 2 held by the second board

onveylng/holdlng device 13, for example, | component
mountlng, is performed 1n the second mounting area 202, for
.example, a second component mountlng p051t10n

20 , - .’_ The XY robot 5, 15 is constltuted as followe
Two Y-axis 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 nounting 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 Ga,.6a



axis drive unit 6b novably in the X-axis direction. The 5 working head 14
for nmoving.in the second nounting area 202 is disposed. in the X-axis
drive unit 6¢c novably in the. X- axis direction.. Therefore, the XY robot 5
is constituted by the two Y-axis drive units 6a, Ga fixed to the nmounting
appar atus base 16, the X-axis drive unit 6b novable in the 10 Y-axis
direction on.the Y-axis drive units 6a,,6a, and the working head 4 novabl e
in the X-axis direction in the X- axis. ‘4rive unit 6b. The XY robot 15
is-constitut:ed-by-the two Y-axis drive units 6a, .6a fixed to the
nounting apparatus base 16 the X-axis drive unit 60 novable in the 15
Y-axis direction on the Y-axis drive units 6a, 6a, and the working head 14
novabl e P t&2 %—O_axf“gvﬁi SREPAINERE Skn akhe Fravd unfireetivhe Abve
enbodinent of the present invention is characterized by, first of all,

. 'the str@dodk srllisian-st Duriherzessnd EB&rdW@éhvégln@?ﬁ@ld4n§°GEV|ces
.3, 13 eqU|pped with the front and rear support rail. units 21, 22,
respectl@@N}”gﬂﬂﬂfﬁh%tf%hﬂt§E@%%E1%@a?§eé039éyFﬁgﬂhép@ﬁﬁ@-l@e¢m@e§'3 13 .
have exactly the sanme structure, except that the first board

_conveyi ngris diniveevinié Ftangovablyedandths Koakdscahivesd higmol diChe devi ce
13 are positioned point 42 symmetrically with respect to the central point
1023f t Werkimgpdread hbufier ngowonk  dnefE(seiret afourtingeasenudddre of

each board conveying/ hol ding device is explained : bel ow
' is disposed. ln the X axis drlve unit 6c movably in the X—

' ax1s d1rectlon,- Therefore, the XY robot 5 is constltuted
by the two Y;axis drive units 6a, 6a fixed to the mounting_
apparatus baseliG, the X;aris driﬁe unit éb'movable in ‘the

10 ?—aiis direction on the Y-axis drive units 6a, 6a, and the

ihworking'head”4'movable in.the Xrakis direction in the X-

"axis_driue;unit 6b,. The XY robot 15 is constituted by  the

..two 'Y—axis dfivé' units._Ga;u_éa fiXed. to hthe"mountinch
apparatus base 16, the X-aris-drive'unit 6c moVable:in the

15 Y- ax1s dlrectlon on the Y—ax1s drive units 6a, 6a,'and the
worklng head 14 movable in the:X—ax1s direction in the X-
axisldriue unit Gc.

The above embodlment of the present 1nventlon 1s

.characterlzed by, flrst of all the structure of the first

20 and second board ' conveying/holdiho-devices 3,.13yequipped
with the front'_and. rear support: rail units 21, 22,
respectively. The first and second board conveying/holding

.devices 3 13 have exactly the same structure, except that

- the first board conveylng/holdlng dev1ce 3 and the second

25 board conveylng/holdlng device 13 are positioned point-



with reference to Figs. 4 to 8. 51In Figs. 4 to 8, reference nunerals 21,

22 denote a pair of support rail units, which extend along the X
direction, are each equipped with a. belt 500 for conveying and holdlng a.
circuit board 2. A-front-side

board and convey and hold an el ectronic
support rail unit 21 of the 10 pair of support rail units 21, 22 functions
as a support rail unit on the reference side when the di stance between

the support. rail units 21, 22 is adjuste 2(distance adj ust ment accordi ng
to the board width) according to the wdth of board 2, that is, the | ocked

side. A rear side 15 support rail unit 22 functions as a support rail unit
noved accordin to the wdth of the board 2.

on the nov side.
| Furtherm)reSl negrégwq&yfdiihr%ﬁ%ﬁ%ﬁ%etonﬁgﬁr§En2$&kﬂnnkﬁtalozneértgeide
posed,.in "the vicinity of both |left and right end

menber, which is di g
portions of “YAROBENhBPHNLIRTe o REed 7P TeviTremeasei ntkegstbuatdre

extends in dir ct|0n<éY dlrectlong Rerpendlcular to the | ongitudinal
directi on- (3 dPRES: (RAPT D COR¥EYipESPPLAAND dewiae 21s 2%plRefresdrisel ow.

nuneral 24 denotes_a front side slider, which is disposed at each | ower

end portlcthﬁ referencecha Eipser € ol 8.21a and a support pole 21bin the .

43 viginity of a right end of the front side support rail unit 21-in
Fig..6%and noves |ineb?|§igh- edchol Bnezefguedeenanieral 21,0 ZMidcie

that ,the support rail unit- 21 can nove.. in
a palr of support rall unlts, which extend along the X'
'dlrectlon, are each equlpped with a belt 500 for conveylng
and. holdlng a ‘board and convey and hold an electronlc
”c1rcu1t board 2. A front 51de support rail unlt 21 of the
10 i‘palr of support rall unlts 21, 22 functlons as a support
rall unit on the reference side when.the-distancehbetween
o the 'support, rail -units'”21, 22 is adjusted (distance- —
adjustment accordlng to the board w1dth) accordlng to the
'.w1dth of board 2, that 13; the locked side. A rear side :
15 -supporthrail unit 22 functions as a support rail unit on
the moved side, which is_moved accordino_to.the width of
the board 2. Furthermore,- in Figs 4 to .8, reference
numeral 23 denotes a llnear guide member, which is dlsposed
1n the vicinity of both left and right end portlons of the
20 board conveylng/holdlng dev1ce 3 13 in Fig. 6 and extends
in -a  direction Y direction)'1perpendicular to the
10ngitudinal direction (X direction)-of the.support rail-
units'21j 22. Reference numeral 24 denotes a front 51de

slider, which is disposed at each lower end portlon of a

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



parallel along the Y direction. Reference nuneral 25 5 denotes a rear side
slider, which is disposed at each |ower end portion of a left end support
pol e 22a and a support pole 22b in the vicinity of a right end of the rear
side support rail unit 22 in Fig. 6 and noves linearly on each |inear
gui de nmenber 23 to guide so that the support rail 10 unit 22 can nove in
parallel along the Y direction. Reference numeral 35 denotes a ball screw
shaft, which is disposed above each Ilnéér gui de-nmenber 23.in the vicinity
of both Ieft. and right end portions 'of. the board conveying/hol ding
device 3, 13 in Figs. 4 and 6 and extends. 15 in a direction (Y direction)
perpendi cul ar to the |ongitudinal direction. (X direction) of the support
rail unit¥ieinipy afdabsimhénesndofo fntineh rant ;idebsypeopporaéd ubjta
board conveyi ng device base 44. Reference nunmeral 40 denotes a notor for
noving a sZppdnt Figai b endt poweisci i2@adrliw en restcht i bimedrt geidel mesberw
shaft 35 in the forward and reverse rotation directions. The |inear QUIde _
menber 2323t ke fouwinte ssoletbbitdérthe24suppdrt headdarursit d2t <25 movestitute a .
| i near gui de mechani-sm  Reference numeral 27 denotes. a nut, which is
rotatably patathell tdleagh el 25 pdreicddionf. theRsﬁppenbepohEméralatzshe
| eft end of the 44 support rail unit 21 and the support pole 21b in the
vicinbty oflehdeesi ghteandside satHebeawhighdisaslismomed mt Rgch Towed
screwthreaded with the ball- screw shaft 35.

" ‘end portlon of a left end support pole 22a and a support

pole 22b in the v1c1n1ty of a rlght end of the rear 51de'
1support rail un1t-22_1n Fig.'6 and noves linearly on each
linear guide-memher-ZS_to'guide S0 that'the'support rail
10 unit '22 can 'move.'in parallel' along the .Y direction;
Reference numeral 35 denotes a ball screw shaft, which-is
dlsposed above each llnear gulde member 23 An the v1c1n1ty.
-_ dof both left. and rlght 'end portions 'of:.the board.
conveying/holding device 3,.13:in Figs. 4 and 6 and extends.
15 _in a direction (Y direction) " perpendicular to the
1ongitudinai direction (X direction) of the snpport rail_
“units 21, 22 and both ends:of which are-rotatably.supported
by a board'conveying.device'base 44, Reference numeral 40
denotes a motor for mov1ng a support rall unlt, which
éo -"drlves rotatlon of the.ball _screw shaft 35 in the forward
and reverse-rotation directions. The llnear 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



The nut 27 rotates integrally with a sleeve 46 while the 5 whole. body
thereof is covered with the sleeve 46 from outside with the nut 27
disabling relative rotation and is. rotatably supported at the bearing

47. by the sleeve 46. A gear 28 is fixed to one end portion in the axial ,
ditection of the sleeve 46. Reference nuneral 30 denotes a cylinder 10 for
a selective |l ock nechanism which is attqﬁped to each support pole 21a,
21b of the.support rail unit 21 and noves “a 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 selective | ock mechanism Wen the

15 piston rod rises %Sﬂ_is posi Lioned. at the upper end _position,. the rack - -
gear 29 is SSHRY i tHngea%H'ZSarf% Hop sﬁ&pﬁq%np&le{ hélkut i37.thsh the
ot her hand,_when the _piston.rod lowers,and is positjoned_at the |ower end -
posi tion, ¥MWiMUY FLthRBeI SRt &R of 12 hBAFRSRSRHIRT 267 pefetsh s ithe
cylinder 30, .downwards and is engaged with a hole 45 of the board S
conveyi ng déi-ce’ b@¥ 43ckgwriRrepgeds g t thai Ibahit serew shefposit-ion
and disable its' mvenment. The hole 45 of the board conveying' device base
44 i's provilded BHF y24dt rotadas i bategrakirh widdh pi slezvieand @5whalenddet ed
when the support rail unit 21 is positioned at 45 the position of the
origi ® P21waelen bedipl therealr gier eaveredhowithonthehespesvei ot off role
support rail unit 21 shown wth a dotted line in". Fig., 6) . A pulley 92,
91 is _ outside with the nut 27 disabling relative rotation and is-
. rbtatably supported at the bearing 47 by the sleeve 46. A =
gear 28 is. fixed to one end portion in the axiai'direction
of the sleeve 46. Reference numeral 30 denotes a.cy1inder'
10 ‘for a selective lock mechanismﬁ which is attached to each
support'pole 2la, 21b of the support rail unit 21 and moves
a piston rod up and down. A rack gear 29 engagable_with.;
.the gear 28 is fixed to an ;upper end of the biston rod df'
the_cylinder 30 for the selective lock mechanism. When the
15 piston rod rises and is positioned at the upper end
position,. the radk gear 29 is engaged with the gear 28 to
stop rotation of the nut 27. On the other hand, wheﬁ the 
piston rod lowers and is positioned at the lower end
pbsitioh, "a pin 43 of the lbwerf end of the piston rod
20 'penetrates'the cylinder 30 downwards and is engaged 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 support rail unit 21 is positioned at -



.connected to the. left . and right ball screw shafts 35, 35, 5 while a
belt 90 is placed across these pulleys 92, 91 so that the left and right
ball screw shafts 35, 35 rotate in the sane direction synchronously by a
rotation drive of the notor 40, via 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—th aded with each ball screw shaft
35, 'also rotates. Thus, while the.nut- f is rotating, no force along the
Y-'axi s direction acts on the front-side 'support rail unit 21. Therefore,
the front-side support rail unit 21 is not noved in the Y 15 axis _
direction. On-the other hand, when the cylinder 30 is_ driven to raise the
pi st on rod‘-%ﬁdppﬁé’rtéﬂptorfe% rg’e%ﬂrnﬁz i3S RgAGREPWRt Rit Re rgfarenge .
rotation of the nut 27 is ul ated via the gear 28 and the sl eeve 46.
Ther ef or e, PASitdpPee %ﬂfb?lgpoﬁhg 19Nk Bheedurierdct 5adh U thudl2shown 20
- response to rotation of each ball screw.shaft 35 and the front-side
support ravithnia dottedp/ene n ithe Fidaxi §) -di r bt iHllanu92.cadh is
sel ective lock nmechanism 70 is constituted by the gear 28, the rack gear C
29, and theonegrirdertaotheslafresnd: righet fhaht - scdewswmmﬁtsrauA Bhjt 25 -
21 is. noved in parallel in the Y-axis direction when the 46 rack gears

29, 2D arewkhlaged helth PReigeaplasl 28rbgst ftdnes!eafpuhﬂ]dym @2, sHl esdive
| ock mechani sns 70, 70.to stop the rotation of. the nuts 27, 27. On the
ot her 'handtha\hehhet Beft and right ball screw shafts 35, 35 rotate in .

the. same direction. synchronously by. a rotation drive of the
motor 40, via 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 bearlng 47 and screw—threaded'
with each’ ball screw shaft 35, also rotates _ Thus, wh:Lle

the nut 27 is rotatlng, no force along the - Y-ax:.s dlrectlon
:'acts on the front- s:.de. support rall unit 21. Therefore,.

the front—s:.de support rall unJ.t 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 .w:i..th' the gear 28, rotation of the nut 27 is
regulated via the gear 28 and the sleeve 46. Therefore, a
force' along  the Y—aﬁis 'dir'ectioh- acts on ._the' nut 27 in

20 res'ponse 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 selectlve lock mechanism- 70 is’
constltuted by the gear 28, the rack gear 29, and the
cyllnder 30. As a result, the front-side support rail unit

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



piston rod of the cylinder 30 is lowered by the selective 5 | ock ' nechani sm
70,..70 and positioned at the lower end position, the pin 43 at the | ower
end of the piston rod penetrates the cylinder 30 downwards. Wen the
support rail unit 21 is positioned at the origin position P21, the pin 43
I's engaged with the hole. 45 of the board conveying 10 device base 44.

Thus, the front-side support rail unit 2 is fixed so that the support

rail unit 21 cannot be noved fromthe or@gln position P21. .\Wen engagenent
of the rack- gear 29, 29 and the gear 28, 28 is released to allow the
rotation of the nut 27, 27, the front-side support rail 15 unit 21 is not
noved al ong the Y-axis dlrectlon but is kept at the position. Therefore,

the di st anC@HeORSF dre h%?rarﬁfepﬁégegubﬁé¥% the 19emr$ s281, 282bysthe

adj ust ed accordln%0 the wi dth of the board 2, the_front-side support
rail unit 18ftan Flmeé%%ﬁfgﬂt%elq@aﬂ%dm%éwoF‘nOby7Ph§Osérte§t the 20

- 1 ock mechani sm 70, 70 of the support rail unit 21 but is - kept at the
position. FAGELiPRe ofr dhe sPabSsedport -raiPn. tihet ofhegarhandf uwber ohbd as a

support rail .unit 21 on the' reference side, that is, the |ocked side. On
the other BAREODr &P 1 ethemeyalindgrddibt ks éowesedu&urwﬁhehseieptmveded
rotatably via each bearing 49 at 47 each of |ower end portions of a
suppoPt poleck2ameghanight 7Gnd 7 ahd repesisideedsupporthe ailbweni teRd and

a support pole 22b in the vicinity. of aright end thereof and screw
position, the pin 43 at the lower end of the piston rod

'penetrates the cylinder 30 downwards. Wheh ,the. suéport
‘rail unrt 21 is positioned at the origin position P21, the .
.pinl43 is_engagedlwith the hole_éslof theeboard'conveying
10 de?ice base 44. 'Ihus, the:froet-side sﬁpport rail unit él
is fiked SO that the support-rail unit 21 cannot be moted
from the orlgln p051t10n P21 _ When.engagementlcf the raeke
gear 29, 29 ‘and the gear 28 28 is released'te elleﬁfthe
-rotatien of the nut 27, 27, the frdnt—side Eupport reil
15 unit'21 is not'ﬁoved along the Y-axis direction but is kept
at the position. Therefore( the distanee between ene'peir
of the,support_rail_Units.21, 22 is adjusted according to
the widthlof the board'2,'the front—side-suppert'rail unit
21 ie not moved along the I—axis_direction by the selective -
20 .'_lock mechenism 70, 70 of the support rail unit Zi.bﬁt-is
kept at the position Thus, the front-side Sﬁpport rail
unit 21 can be functloned 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



threaded with the ball screw shaft 35 as shown in Fig. 7. 5 Each nut 48
rotates integrally with a sleeve 50 disabling relative rotation while the
whol e body thereof is covered wth the sleeve 50 fromoutside and is
~supported rotatably at the bearing 48 by sleeve 50. A gear 51 is fixed at
one end portion of each sleeve 50 in the axial direction. The 10 gear 51,
51 is connected to each | ower end portion ?f the support pole 22a at the
| eft end of the rear-side support rail uhit 22 and the support pol e. 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 rai
and the sliders 24,

unit 22 is l,ded-by _the |inear quide nenbers 23, 23
24 and can %%&?mc\gfedy?‘?{eﬁﬁg I-@P.rgll(?ﬁﬁ Yhe? VEURPSrHi PedEi G2 Al thekadbre,
denotes a_.belt drive shaft, which extends along the

f | l
Caxi o ai (ER 1 B, HhE CBRREr s iR R nr adpoinlk aBR (ARA. 81, STEDARE { he

Y-axis. directi . _
‘longitudinal diregtion thereof ;and drives a -belt 500* for. placing and -
conveyihga?qﬁﬁné?él%?aEEGpEFFéQlEV:PﬁéQiN&Qh%yﬂ%@r5h€ﬁ§p¢iamd}ﬁﬁﬁmmmard
and reverse_ directjons. Reference nuneral 42 denotes a belt drive notor,
whi ch 25 dr'f\Feeécf%FL Bt 588 Pallpissdiary shafeoRvesngshaown bbar Fig.49. - -
synchggnously in the forward and backward directions by driving forward.
verg@qqx%ﬂﬁoﬁsoFOFﬁéeﬁmHﬁﬁﬂQKﬁllxhuitb @9.sleeve 50 disabling

and. r
relative-rétation while thé_whole body theréof is covered
'with the sleeve 50 frﬁm outside -and is.supportéd rotétably
at.the-bearing 48 byléleeve Sb; A.gear,51 is.fixed at oné.
end portion df éach'sleeve'SOIiﬁ the.axial directién. ‘The
;O_ gear 5;) 51 is'conﬁecfed to eééh_lower.end portibn.of.the
support pole 22a.atfthe left end of the-reér—side support
rail unit 22 and the'suppb;t_polQ:ZZb in the vicinity-.of
the right'end thereof by*a bracket:52,-52. 'Theréfbré,:whén
the ball screw shafts 35; 3S_rotates,Ithe.feat—side support :
15 rail unit 22'is guided by the linear guide mémbefs 23, 23
and the sliders 24, 24 and can be moved in parallel.aléng
the Y;axis difection; H
'Furthermore, reférénce numeral.99 dendtes a beit
. -drive shéft, which exténds along,the_Y—axié.direction,'is'
20 provided to each support rail unit 21, 22 in  the
longitudinal directiqn thereof and drives a belt 500 for
placing and conveying a board 2 via a_pulley or the like
.synchronbﬁsly in . the fofward and reverse directidns.

Reference numeral 42 denotes a belt drive motor, which

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



Furt hernore, the board. conveying device base 44 5 on the right side is
equi pped with a front-side limt position detecting sensor 400 for
detecting a front-side limt position of the front-side support rail unit
21, .a front-side origin position detecting sensor 401 for detecting the
‘origin position P21 of.the front-side support 10 rail unit 21, a collision
avoi di ng sensor 406.for stopping the rear-S|de support rail unit 22 to -
approach the front-. side support. rail 4&nit 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 fromthe 15 support pole 22b
in - the vicinity of. the right end of. the - rear-side support rail unit 22
i s detect eéynoﬁlrr%wuss;lldelnortben fsueatdn aget ebarkyasdnsdireddiofsr by
detecting the origin position P22 as an exanple of the reference position
of ther ear dFilFdnsupferward | andnire v se anmbtatriear - sifdetBe. bebit dmisnetlon :

"detectlng sensor 405 for detecting the rear- side |lim't position of -the .
rear-si de sbpfdist 9%i | unit 22, All.of these sensors 400, 401, 406,. 404,.
405 are connected to a control unit 1000 to input their respective
detection results tHendihemmaore, 26hen bivkerds uppovéyiny! devitce?lbage baard
passage 49 detecting sensor 31 for detecting passage of an electronic
ci'rcubt boand hés mginoseiidn asrlgd;uippddpozviﬂ:lon,a t FaloritS-side llmlt
“p051t10n detecting sensor 400 for detecting a front side
limit p051tion of the front-side support rail unit 21, a
;front -side -origin p051tion detecting sensor"401"for
detectlng the origin p051t10n P21 of the front 51de support
10 ~ rail un1t 21 a collision av01d1ng sensor'406 for'stopping'
the rear-side support rail unit 22 to approacb the front—.
51de support rail unit 21 so as. to prevent a colllsion of,.
the front 51de -support rall unit 21 and .the rear—51deie
support rall unit 22 whan a dog 407 prOJected from the
15 f'support pole 22b in- the v1c1n1ty of the right end of the
rear-side support .rall-unit._22 is detected, ' a rear;side
'origin position detecting sensor.e404 for detecting .the.
.origin position P22 as an example'of the reference.position
- of the- rear-side. support rail  unit 22, ‘and a resreside
'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 respeotive detection '
'results thereinto. |

.25 _ On the support rail unit 21, " a board passage



at’ an end portion on the loader'1l side. A board sto.pper..32" for stopping
the electronic circuit board 2 at a prescribed 5 position is disposed at a
| eft end portion, that is, at an end portion on the unloader 11 side. A
board arrival detecting sensor. 33 for detecting approach and arrival of
the electronic. circuit board 2 to the prescribed position in the board
conveying direction fromthe | oader 1 towards 10 the unl oader. 11 side is.
provided in the vicinity of the board stdpper 32. As shown in Fig. 9, a.
cylinder.32D for the board stopper drive has an upper end position

detecting sensor S32 for detecting an upper end position of the piston-
ned at, the 15 raised position and kept

rod. The b aﬁ? ﬁtopper 32 is ﬁmfltl

in cont ac EhiPHe SEEECF 2 ESREGASM: LATSRIRi N ABuRLESLrABIShown
in. Fig. t he sugport late drive cylinder .39 has. an upper limt

posi tion, d%{EEFFﬁg eekso l§3§@3995%ﬁn%§nérﬁ}QhﬁLﬁﬂﬁﬁp¢¥hi@npo§h@tohsof .
the piston 20 rod -and - a | ower .1imt-position detecting sensof "S39L for . "~ °
det ecti ng %tl%ﬂe?nﬂlﬁpft68§lPPoﬁhﬁu%Qﬂﬁer'ﬂ)Sﬁﬁﬁﬁ ‘A eo2bdi stepppbndAts on .
an electronic circuit board_ 2 in high quality, the board 2 needs to be
support ed ¥oBnfEARPEBAeEhE pdeCtaRnisc Codiitidl oate Doat da 2Brescribed
conveyi ng/ hol di ng device has a support plate 38, which is 50 equal to the
maxi mim sip@Sbohed is disposed atger bebtcend bertrovad dfhandislovat dthe

reqU|red number of support pins
end portlon on the wunloader 11 51de ‘A board arrival

' detectlng-sensor_33 for detectlng approach and arrival of
the electronlc c1rcu1t board 2 to the prescrlbed pos1t10n:
‘in the board conveylng dlrectlon from the loader 1 towards
10 the unloader 11 side 1s prov1ded in the v1c1n1ty of the
board stopper 32. As shown in Flg 9, a cyllnder 32D for
the board stopper drlve has an upper end p051tlon detectlng “:_
sensor 8§32 for detectlng an upper end p051t10n of - the
l:plston-rod The board stopper 32 is- p051tloned at the .
15 ‘ralsed p051t10n and kept in contact ~with the. board 2 while
components are being mounted. |
| | As shown in Fig. 9, 'the support plate drive
cyllnder 39 has an upper limit posrtlon detectlng sensor
539U for detectlng an upper limit p051t10n of the plstonj
20 rod and a lower limit p051tlon detectlng sensor S39L for
detectlng a lower limit p051t10n thereof
To mount electronlc components on an electronlc;
c1rcu1t board 2 in high quallty, 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



87  are provided on the support plate 38." The support plate 38 is raised
by the support plate drive cylinder 39. The 5 | ower surface of the
el ectronic circuit board .2 is supported by the support pins 87 and the
board 2 are. interposed between the support rail units 2'1 22 at both
si'de portions thereof and held at a prescribed position. As shown in Fig.
28, ..each of the sensors and the 10 drivg units is connected to the
control.unit 1000. Drive of each. drive fit is controlled based on a
prescribed nounting program That.is, those connected to the control wunit
1000 include at |east the board passage detecting ‘sensor 31 .(31-1, 31-2),
board arrival detecti sensor 33 15 (33-1, 33-2), upper limt position
detecting sERYDt 8390615 MAHEWLPOFE PPare df vilzs| PHAdRrIRr |awkrcanmit .
position etecting sensor. S39L of the support plate drive cylinder 39,
front-si de 5 MVeOstPi BRIYEEEY i ngtRenseduLped REBher sifisupieih-pins
.position d%{ cting sensor 4011 coll'i siion 20 avai'di ng sensor "406, -rear-si de
origin positi HFYURERYIFRS WnEBE 2BRPOEEaPlsitEe 36i-ni (Theosiupportatlecté ng
sensor 405, recognition canera 9, 19, XY robot 5, 15, working head 4, :
14, | oader 38 1%l badErd1PY rftorsuprest mdateg dnipieoreytanderuBdiots, Tedt
drive notor. 42, board stopper drive cylinder 25 32D, support plate drive
cylinder 39.0W8H i neteFfaee f opf51 thee| edtsiatedrick nethenism bdatabage - 401 =
for storing information related to nounting operations .or the like .such
supported by ‘the support pins 87 and the board 2 are

interpoéed between the Supﬁoft rail units 21, 22 ét bofhf“.j
_ sidé'portions thereof and held at a brescribed poSiEion. |
 Bs éhown.in-Fig. 28, each of_tﬁe sensors and the
10 drive units';s.cbnnected fo the control unit 1000;'-Drivé
of .each 'drive unit is c.:c;antro'll.ed .based ‘on a Préscribed
'moupting'prog:ém-“'Thét-iS' those ;onnected.fé thé ¢dntfblj_
‘unit lOOb"ihéiude at ;éa5£ the boéfd.;péésage detéctiﬁét'
;ensor.31'(31fl, 31-2), bqafd arrival detecting sensor 33
15 '(33-1, 33-2), upper'limit position deteCtih§ sen#or S39U of -
' the support plate drive cylinder 39,'lowe£ limit position..
_.detecting sensor S3S9L of the ;upport plate drivé cylindef 
39,'fronf-side liﬁit positipn_detecting sénsof 400, frpnt4-
side brigin  position -detgcting ' sensor 401, colliéion'_
20 avoiding sensor 466; rear—sidé ofigin poéitién detectiﬁg
sensbr 404, réar—side limit position_detécfing sénsor 405,
recognition camera 9, 19, XY robot.S, 15, workin§ head 4,
14, loader 1, unloader 11, motor 40 for_moving Support rail
units, belt drive motor 42, boafd stopper'drive cylinder

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



as’ information .about.*the size of. a. board onto which conponents are.to
be nounted or the |ike, information about 5 the shape, height, and so forth

of the conponents, information about positions at which the conponents to
be nounted are to be nounted onto the board, nounting order, or the like,
t He shape-.of -a conponent suction nozzle, information about the board '

conveyi ng position of each .10 support rail unit or the like, and operation
unit 1002 for perform ng desired operatixdns and so forth. QOperations of

t he el ectronic conponent. nounting apparatus of the above enbodi nent
constituted as above are explained. with reference to operation
expl-anatory views in 15 Figs.. 10 to 17 and a timng chart in Fig. 27. The

el ect r oni ¢ sedysdrisre nbonkln@aﬂthEWMs i dabpeaated l0ader - fobe cdriolg

of .the control unit 1000. . Fig.. 10 is a.general. |ayout plan showing
operati on- @hfbmmaﬁﬂgnnnekaﬁedLnotmpuﬁtiﬁg tperetionst ort e 2Q 1@ isgidh and
. nmounting operation thereof. The conponent feed units 8A, 8B, 18A, ..18B,

recognit i oascaimfazmaib® f abouti ckineyg ‘wizef af | BAGBOGHGA | %%Qkiomhﬁbh!tUdez
of -an " el ectroni ¢ conponent,. worki ng heads 4, 14 having suction nozzles

10, 20 eachohponents Shapecsbd alithtad by . 12'-’15eeiﬂ@éfoﬂhﬁoﬁﬁHEQB?lmabbﬁtbe
sucked (see Fig. 17), and board 52 conveying devices 3, 13 having the

afFEOSt ratheunshspél Héhib@ﬁ Fagd 18d aE@r@hSpQﬁﬁd @@éntcémggﬁéhkga"y
| rnformation.about p051t1ons at-which the components,to be
'_mountedVare to be mounted onto the board;amounting order}
ior- the like; the shape of a component suctlon nozzle,.
| information about the board conveying p051t10n of each"
10 - ;support'rail'unit or the like, and operation unlt 1002 for:
performing deSired operations and o) forth
; Operations of the electronic component mounting
.apparatus of the above embodiment constituted as above are-
explained w1th reference to operatlon explanatory V1ews in -
15 : Figs. 10. to 17 and  a tlmlng- chart in Fig. 27.  The
electronic componenttmounting apparatus'is'operated under-
_ the'control of.the control unit 1000. o
Figaj 10 is _a' general . layout plan shoming
.operation of the support rail units 21, 22 to return-to.the
- 20 | origin and mounting operation thereof. The component feed
units 8A, 8B;' 187, 18B, recognition_'cameras 9,19 'for.
picking up of an .image ofl a suction' attitude of an’
electronic component,.working heads 4, 14 havinhg suction
nozzles 10, 20 each having a shape _suitable ~ to _an

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



respect to-the central: point. 102. of the conponent nounting work area:
200. As described above, the conponent nounting .5 work area 200 is divided
by a straight |ine passing through the central point 102 al ong the board
conveying direction into twd. areas; the first nmounting area 201 (| ower
hal f. of the conponent nounting work area 200-in Fig. 10) and the second
nmounting area 202 (upper half of the conpgnent 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 nounting area. 201 as the support rail unlts
©21-1, 22-1, board passage detectlng sensor 31-1, 15 board stopper 32-1,
boar d arrlgaPV6¥P€€tHﬁy%ﬁﬁéo?ISQ 1, a%ﬁ&ﬁsﬁb@oﬁ@ﬁﬂ@ﬁﬁa&ﬁﬁh unétpe@ﬂuvely,
whil e shown in. .the second nounting-area 202 as the support rail units .
21-2, 22-22 pbsed pakFage Het éqd n§l§aﬁ§@|d 3po2nthsammedirdmpdrl y 3@igh
board arrlval detecting sénsor 33-2,. and. support. 20 plate 38-2, -
respectlve¥§spﬁﬁ$h§0'ﬁhﬁnCQEﬁWQlngoanéalQeloﬁfﬁhenmmmp@neatlmountnnal 1
on.'the. 'l ocked side is noved. in.a range to the origin position P21-1 shown
with a | ovieerki giieas@itod | ike. degpeibegpebbveai Ilthenidoferientn mbentbngd
side is moved in a 25 range to the origin position P22-1 shown with an
upper>53 woéykt aseki d00i he. divddeid by, alsﬁﬁaighﬂxﬂmhempassﬂ@gatﬁﬁou@EZ
. the support rail unit 21-2 on the | ocked side is . noved - . :
: the central point 102 along the board conveylng dlrectlon —

: 1nto two areas; the Ilrst mountlng area 201 (lower half of'
the component mountlng work area 200 . 1n Flg. 10) and the
second. mountlng area 202 '(upper half of . the component'

10 mountlng work area 200 in Flg..10) The - snpport rall unlts.
.21} 22, board passage detectlng sensor 31, board stopper 32,
board arrlval detectlng sensor 33- and support plate 38 are -3-5
fshown in the flrst mountlng area 201 as the support rall
:unlts' 21 1, 22 l, board. passage detectlng sensor 31- 1,'
15 - 'board stopperﬁ32—l, board arrlval detectlng sensor 33-1,
and support plate 38-1, respectlvely,'whlle shown 1n the
second mountlng area 202 as the support rail units 21 2,
.-_22 -2, board passage detectlng sensor 31-2, board stopper

_'32—2, board arrlval detectlng sensor 33 2, and Support--

20' “plate 38— 2, respectively. o |
| In the first mounting area 201, the support rail

unlt 21-1 on the locked 51de is moved in a range to the.

.or1g1n p051tlon-P21—l shown w1th_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



fﬁ‘a.range to 'the origih-position P21-2 shown with an upper left solid
line. The support 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 line. Fig. 11

shows a state where the support rail wunits 21-1, 21-2 on the | ocked side
and the support. rail units 22-1, 22-2 on the noved side'are not
positioned at 10 the .-.origins while the conponent nounting apparatus is
turned on. Fig .. '. 12 shows. a state @Bere, after the .conponent.
nounting apparatus is turned on, the support rail units 21- 1, 21-2 on the
| ocked side are noved to their respective 15 origin positions P21-i, P21-2

at.a low speed to return to the origins and | ocked at. the origin positions
P21-1, P2dight snditheninche sMppowhirda,| imi the22eton2l-Rowntihe avead

side are noved towards their respective origin positions . -P22-1, P22-2 at -
a | ow speze, 20h&hatpperti makilguni2, 21m2 eachhwunddkgd aséde 203, moﬁé)a t he
mot or 40 for noving support rail units is driven .and the ball screw shafts-
35," 35 1 aimt®. syneér boothkyorIhén peck tgear L292 Zghc&vxe ‘ehghged wppdrthe -
‘gears 28, 28 by the selective |lock nechanisns 70, 70 to regulate the
rotati on RErof sbhednatinel?, PHe Ihppeker eailheusippept-2r aid tHe tndded 54

.on the | ocked side on the front side of the first nDuntlng area 201, thati_-'

is, She lomes i$9@év§dd@n0§ Ehggelﬂoamﬁéﬂﬁilgln p051tlon P22-2 shown
w1th a lower left solid llne.. |
: ltFig. 11 shows a state'HWhere “the support' rail
.-_ﬁoita 21-1, | 21- 2 on the locked side and the support rail
unlts 22-1, 22-2 on the moved 51de are not p051tloned atp
‘10 ‘the ‘origins. whlle_ the component mounting apparatus is
turneo on. | |
'fEigrfIZ showsfa_étate Where, after the-coﬁponentu
rmountihg apparatgs:ls turﬁed'oo, the support rall.unlts 21— ,
.1, 21-2 oﬁ the locked"sidetare moved:to their respectlve
15 .origin positions P21-1, P21—2 at a low speed_to.return to
‘the orlgihs and locked at the origih positiona'PZI—l,'P21—2,
-and then the.support rail - units 22-1, 22-2 on the ﬁoved
side.are moved toﬁards thelr reépective origih poeitions
P22-1, P22-2 at a low speed. |
26' l | .That_is,'in Fig. 12, in each ﬁountiog-area.ZOl,
202, the motor 40 for moving sopport.rail units is driven.
.and the ball screw shafts 35, 35 rotate'synchronously.'_The
'raCk.gears-Zs, 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



support rail unit 21-2.0on the. locked side on the.rear side of the second
mounting area 202, that is, the upper left 5 side of Fig. 10 are

i ndependently noved to the origin positions, at. which the holes 45 of the
board conveying device base 44 are forned as shown in Figs. 6 and 7 (I ower
right origin position P2.1-i shown with the solid line in Fig. 10 for the.
first mounting area 201 and upper left 10 origin position P21-2 shown with
the solid line in Fig. 10 for the. secdf nounting area 202) at. a |ow.
speed. The respective origin -positions P21-1, P21-2- of the. support.

rail units 21-1, 21-2 on the |ocked side are positioned closest to the
recognition. caneras 9,19 and the conponent 15 feed* units 8A, 18A. That

is, in theritlst Jockedngideean 20k frvetsuppdet ofaitheurtirst] -rdwit ke

| ocked side and the  support rail unit 22-1 on the noved side are

i nt egral | wrem\ad dosviwiar s at thel dowepead gist sdioa wfFt Fig.dawnvaid tkes r ow.
in Fig. 12. Then, the novenent of both the support 20 rail units.21-1, 22-1
i s stoppedupprt haisuppoit 2a-P oAl the2llckkyd tHedé oekedhel dedrS.side ™ -
positioned-at the origin position P21-1. In the second nounting area 202, .

the suppeit ttad | seBbhd2mohmiirdieatesked2si denapd ilshe Sw@PEpper’ aidftuni t
22-2 on the noved side are integrally noved 25 upward at a | ow speed as -

~shows Wi t iy jaie Uparsi @y raw i Brel 9in&Bpehdenthen, nbbadno¥eMae Of QM t he
support rail units 21-2, 22-2 is Stopped when the support rail unit 21-2°
on the - positions, at which the holes 45 of the board conveying '
device--basé 44 are form_ed as shown in Figs.. "6'_and 7 (Ilower
-r.ight ori'gin-p.o.s.ition P2.-1—1 shown with the solid line in
Fig. 10 for-the_firSt nwunting.area'zol and ﬁpper'iéft_.
10 - origin position P21-2 shown with the solid line in Fig. 10
| fof the second mbunting'areaﬁéOZ)_at_a low spéed.“:The
'respec_t_ive' of_;_i.'gin' positions "P.21—_1', l_EZl—_Z- of th-.e_'_- support
réil uﬁits'Zl?l; 21—2“on the locked sidé.é}e'bésitioﬁed
closest to_the-recogﬁitioﬁ_cémeras 9,19 and_thé.component
15 ._ feed' units 8A, 18A. That is, in the first mounfing area
201, thé support rail uﬁiﬁ 21-1.0n the'iocked_side ana the '
support lrail .l.mit 22-1 on the méved' side are integrallY'
'moved downward - at a. low sjpée_d as shown with a downward
arrow. 1n Fig. 12.. Then, 'tll'l.e movement of both thé éupﬁort‘
20 rail units_.Zl—-l, 22-1 is-.st'c.apped when the suppbrt rail u'n.i.t
21-1 on the- locked side 1is positioned at the’ origin
- position P21-1. In the second mounting  area 202, the
su;éport rail unit 21-2 on the locked side énd the support

rail unit 22-2 on the moved side are integrally moved

25 upward at a low speed as showﬁ with an upward-érrow in Fig.



| ocked side is positioned at the origin position P21-2. Subsequently, when
the support rail units 21-1, 5 21-2 on the |ocked side are conpletely
returned to their ~ origins, the cylinders 30, 30 of the support rail unit
2T-1, 21-2 on the locked 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 ng devi ce bases 44, 44. Thus, the .10 support rail units 21-1, 21-2
on the | ocked side are |ocked at their 5%spect|ve origin positions P21-1,
P21-2. That is, after.. the- support rail units 21-1, 2.1-2 on the | ocked
side are moved to thelr respective origin positions P21-i, P21-2, :
engagenent of the rack gears 29, 29 with the gears 28, 28 15 is released by
t he sel ectli2ve- Theyk, Mamsmeﬂo o¥0botiht fbe suppectt va@islupports rAi42,units
21-1, 21-2 on the |locked side and free rotation of the nuts 27, 27'is -
al | oned ar@-theipi rstofped when obhbe eupmdrt heapjilstumito®lof2 t ba seHeecti ve

| ock” nmechani smcylinder .30 is i'nserted and engaged with the hol.e 20 45 of
t he boar d leakeryisiglelens qeddibistordd a‘hetheppmﬂ.gmapbsutmotrﬁm -2.21-2. on.
- the locked side are fixed at the positions i movably. ‘Subsequently, when

the front-side origisSutposqudmily dewhehi nthsesapposd@l raA0l daiest pi-hgt the
support rail 25 units 21-1, 21-2 on the | ocked side are positioned at

theis 56 2rnespeshi theorlidgiikedositieontrP2dohpl BLE1Y (vetalride tal ltheigck -
(furthest position) is switched fromon to off in Fig. |
orlglns, the cyllnders 30, 30 of the support rall unit 21-1,
' 21-2 on the locked 51de are driven and the plns 43, 43 at a
1lower end of each plston rod are engaged w1th the holes 45
| _;45_pf the hoard conveylng device bases 44; 44. Thus, the -
LlO ._-support.rail units_2141;'21-2'on the locked side'are'locked_
'at their'respeotiveworigin positions PZi—l, pP21-2. That is)
'after'the-suppOrt rail units 21—1, 21-2 on the locked side ’--.
'are moved to their respectlve orlgln p051tlons P21 1, P21—2;
engagement of the rack’ gears 29, 29 w1th the gears 28, 28
15 _ is_released by the:selectivenlock mechanisms 70, 70 on the
respective snoport.rail units él—l, 21?2 on.the locked side
and free rotation of the nuts 27, 27:is allowed and the pin
-.43'at'the lower end of the piston rod of the-selective lock
mechanism cyllnder 30 is 1nserted and engaged with the hole
20 45 of the board conveylng device base 44 The support ra;l'.
un1ts 21-1, 21-2 on the 1locked side are fixed at the o
'positions inmovably. | |
| Subsequently, when the front-side origin position
‘detecting sensor 401, 401 detects that the supportdrail

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



..27) a prescribed.time period' is nmeasured by a tinmer. T6 and then the
notor 40 for noving support rail units is reverse- 5 driven so that the
support rail units 22-1, 22-2 on the noved side start noving towards their.
respective origin position P22-1, P22-2 in a direction reverse to the
above at a |ow speed. That is, the support rail units 22-1, 22-2 on the
noved side are first noved integrally. m%th the 10 support-rall units 21-1,
21-2 on the locked side in the same arrg® direction at a | ow speed. by the

| ow- speed. novenent-of the support rail unlts 21-1, 21-2 on the | ocked
side to their origin position side. Then,' after the support rail units
21-.1, 21-2 on the | ocked side. are 15 p03|t|oned at their respective origin
posi ti ons ¥2APECtpye. righe MAHtiANS of2dodirngP3bpgor twher | the t5aid
driven to rotate in the reverse direction to rotate the ball screw shafts
35, 35 synkIrlonbbuaryhpatt Residdonde 16 editiched Tiren on heoseppoin Figl
uni-ts 22-1, 22-2 on the noved: side are .20 noved at a:low speed-in .
a. d|rectldﬁ7kev@rBée$@r@h§dpﬁé@ﬁo@@rlﬁﬁhéﬁeNwaaurednhﬂiactlmmmrT$eﬂpéct|vey~
origin positions (the upper right origin position P22=1 shown with the :
solid |inthém Fhg. maforod 0t Berf moytingo wuppey tanee R0 kirsl iserevemse- | ef t
origin position P22-2 shown with the solid Iline 25 in Fig..10 for second:
nmount3 ng ahaarem)so Sthat Sthseqauprdyt iraifi gsnids 22¢125, ZMnohhetheaar
side origin position-detecting sensors 404, 404 detect that '
moved 'side start moving towards their respective origin
dPOSition;PZZfl, P22-2 in audirection;reverse to the above
at a low speed. . That is, the support rail units 22-1, 22-2 =
on the moved -side are first moved integrally. with dthe o
10 = support rail units 21-1, 21- 2 on the locked side in the
same _arrow dlrection at a low ‘speed. by the low—speedf_.

' movementfof the support rail units 21-1, 21—2.on-the'iocked'
side to .their. origin position side. Then, _efter. the
support rail units 21-1, 21-2 on the locked side are

15 ~ positioned at their respective'origin positions_P21—l, P21-
2, the motor 40 ‘for moving support rail units is driven to
rotate in the reverse direction to rotate the ball screw
shafts 35, 35~synchronously'in the reverse direction. Then,
the support rail units 22-1, 22-2 on the moved side are .

20 moved at a low speed in a. direction reverse to the prev1ous
movement and. moved to their respective origin_ positions

(the upper right origin position p22-1 shown'with the solid

line in'Fig. lO for the first mounting area 201 and the

. lower left origin p051tion P22 -2 shown w1th the SOlld line -

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



the support rail. units 22-1, 22-2 on the noved side are noved to the
outernost si-de, that is, reach their origin 5 positions P22-i, P22-2 and
are positioned at the respective origin positions P22-i. P22-2 of the
support rail units.22- 1, 22-2 on the noved side, the novenent of the
support rail units 22-1, 22-2 on the noved side is stopped and their
return to the originis conpleted As a result, the .10 support rail units
21-1, 21-2 on the | ocked side and the éJpport rail units 22- 1, 22-2 on the
moved side return to -their respective origin positions P21-1, P21-2,
P2.2-1-, P22- 2. in Fig. 13. Subsequently, while the support rail units
21-1, 15 21-2 on the | ocked side are fixed. to..their respective origin
posi tions P21-1, P2§MPSQH43¥F12A-%mnFPaﬁlylﬁoanq;25&3Wh§het§@p§@ﬁﬁ‘raw
units 22-1, 22-2-on the noved side are noved fromtheir origin-positions
P22-1, P2aidet owdiads tnv@l@tmpcdatetatin@rﬁensqns 14021- 204ndeltedtotked si de
accordlng 20'to the width of boards 2-1, 2-2 ‘onto which conponents are -to
be mount etheThaisppedt useidntunits h&2dilst aRe?  bet viden mplve ds upjde t arai |
units 21-1, 22-1.and the support rail units 21-2, 22-2 is conpleted. At
this ti rr'emosriedcetd hthewicdtttesrmafs it heilear dhaX 1is2- 2eacaht cchdii choedgpanent s
are to 25 be mounted subsequently, are stored in advance in the 58 :
dat abase (668itibhe PAZeipNP2AvAIEE] afré heosippoédrat| thenkkspddtive22- 2
on the aned side is calculated in the

-orlgln positions P22-1, P22-2 of the support rail units 22- .

.'1, 22-2 on the moved 51de, the movement of the support rail
units 22-1, 22 2 on the moved 51de is stopped and their
.'return to the origin is completed As ‘a result, the
;10 support rail units 21—1; 21 2 on the locked 51de and the
support rail units 22#17 22—2-on the moved side return to
'Fthelr respective origin pOSltlonS P21 1, P21-2, P221l; P22-
2 in Fig. 13. | _ | - - ': | .
Subsequently, while.the support rsil-units 21-1;-
15 21-2 on the locked side are fixed_ to_utheir respective
origin positions.P21—l,'P21¥2 in Fig. 14 similarly to Fig.
l3, the support'rail units 22-1, 22—é.on'the moved'side are
_moved_from their origin~positions P22—1, P22-2 towards the
support rail units 2l—1,:21—2'on.the locked.side according
20 .to the width of boards 2;1, 2-2 onto which components are.
to be mounted{ Thus, adjustment of'the-distances between
the support rail- unitsl'21;1, 22-1 and the .support rail
‘units 21-2, 22-2 is completed. At this time, since.the
widths_of the-boards 2-1, 2-2, onto which'cdmponents are to

25 be mounted subsequently, are stored in advance in the - -



opération unit 1002 based on this information. and information such as
novenment anmounts of the support rail 5 units 22-1, 22-.2 on the noved side
by rotation by the notor 40 for noving support rail units or the like. The
amount of rotation. of the motor 40 for noving support rail units is
cal cul ated, and the rotation driven by the notor 40 for noving support
rail units based on this calculation res ht 10 is controll ed. The above
operation can be perforned in. advance d only the operation result
information can be stored' in the database 1001 and the-rotation driven by

the notor .40 for. noving support rail units can also. be .control'led by
' -after the adjustnment of the

utilizing this,inforngtion,, K 15. . Subsequently,
distanceg B@%ﬁgéﬁetﬁgﬁEUppEPFIEWVeﬂﬁng%ﬂPq%£%29faﬁ%@tﬁ%uﬁgﬁﬁboFPl#aH

units 21-2,- 22-2 js finjshed according to the widths of the boards 2-1,
2-2, onto WRLER é%ﬁﬂune%ngaf§ltBﬁebémﬁﬁﬁhpéd?eeééh'?ééﬂuéééﬁdZQH}stEﬁgaged
‘With each gear 28. 20 by each _selective |ock nechanism 70 and. -then the .
"support - F@PErakiPe 2BMiton 1RA2| odk&TFSi deRandbs 1 dafiraatsvand- ahde are
'synchronousl¥ noved in-one direction, that i's, wupward in Fig. 15 by L
rotation ofNERENREIPRSSUSR shaf ovEment3capquphe 0f stheosupport rail
conveging/ho[ding device 3 as shown 25 in Fig. 15. Simlarly, in the second
board®59 wBhbey£Ayl hoPdrAgoBetheempyedegdider vk npdwt 2on iy eblyagrettomi t h
each gear 28 by each sel ective | ock nechanism 70 and L
40 for moving support rail units or the like. The amount
of rotation of the motor 40 for moving support rail units
i's calculated, and_thé rotation driven'by the-motor.40'for
'moving support rail units based on this éalculation result
10 - is controlled. The -above operatioh:can be'pefformed in.
-advanbe and Only.the operation fesult-information can be
stored 'in the database 1001 and the -rotation drivén by thé
" motor 40 for moving support rail units can ‘also be
- controlled by utiliziné_this information.

" 15  ' . Subsequently}*- after the adjustment of the
distances between the support rail units 2141,-22—1 and,fhé'
support rail units 21-2, 22-2 is finished according to the
widths of the boards 2-1, 2-2, onto which cbmponents are to
be mounted, each rack gear 29 is engaged with each gear 28

20 by each selective lock mechanism 70 and_tﬁeﬁ-the_subport
‘rail units 21-1 on the locked side and 22-1 on the moved
side are synchrOndusly moved in one direction} that 1is,
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



thén the support rail units 21-2 on the | ocked side and 22- 2 on the noved
side are synchronously noved in one 5 direction, that is,.dowward in Fig.
15 by rotation of the ball screw shafts 35, 35 in the . second board
conveyi 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 -1 ocked side and 22-2 on the* .10 noved side are noved to a position
(cpnveying position), at which the | ef t2%nd right board conveyi ng/ hol di ng

devices 3, 13: are aligned in one. line in the center of the conponent
nmount i ng mork area 200 in the nounting apparatus. Then, the second. board
conveyi ng/ hol di ng device 13 waits for the 15 board 2-1 to be.carried ' in

from t he fGanste g dhokdhweyPRYLREI dithg eeohcEagk 'gemd | 89t He fengagdsbar d
conveyi ng/ hol di ng device 3 waits for a board 2-0 to be. carried in fromthe
I oader 1. “d(iHseep@nt Fparasd 8sHumneseh Fisgd. ectd vandlodid, mebban2emf i70starabar d
conveyi ng/hol di.ng device 3 and the second board conveying/ hol di ng device

- 13 are drithen dwitersutrozibnrabl wiitshalcdnonokhenilbck@dD sidlet katd ige-
carrying-in of the board 2-1 fromthe first board conveylng/holdlng_dev1Ce
3 to the Zsecand thear deastedeys hdg hoddé ngsyerehrendfsily cowpleet edn 2ordl so,

the loader 1 and the first board. conveying/ holding 60 device 3 are driven
unded t he dianetatdlorof: tHEtcnmxrdbwnward 1@0G1g1tﬂ&ubyheotatiohn@flmh@f the
-board 2-0-from |l oader 1 _
ball - screw shafts . c35,.- 35 in .the . second = board
conveying/holding deVice 13 : Then, the support-rail units.
21 -1 on the locked side and 22- l on the moved side and the
| support rail units 21- 2 ‘on the locked side and 22-2 on thef
110- .moved Side_are moved to a position (conveying position), at h
‘which the left and right board conVeving/holding devices 3,
13 are aligned 1n one- line in the center of the component-
mounting work area 200 in the mounting apparatus _ Then,
the second board conveylng/holding deVice 13 waits for the
15 - board 2—1 to'-be' carried - in iron the first board
'-econveying/holding device 3, - while' the first board
_ conveying/holding device 3 walits for a board 2-0 to’ be
~carried in from the loader 1.
Subsequently, as shown.in'Figs le and~24 the
-20. - first board conveying/holding dev1ce 3 and the second boaid
_conveying/holding deVice 13 are driven under the control of
vthe controllunit 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 is completed.-

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



to.the first board conveying/ holding device 3 is conpleted...
Subsequently, the support rail units 21-1, 22-1 of the 5 first board
conveying /hol ding..device 3 holding the board 2- .0 are noved downward in
Fig. 16.. to a position closest to the recognition canmera 9. The support
rail units 21-2, 22- 2. of the second board conveyi ng/ hol di ng device 13

hol ding the board 2-1 are noved upward |n Fig. 16,to each conponent 10
mounting position (position, at which t h&0 support rail units. 21-1, 22-1
on the locked side are positioned at their respective. origin positions

. P21-1, P22-1) as an exanple of a work position positioned closest. to the
recognltlon canera 19. Here, the working heads 4, 14 suck desired 15 '
conponent sdeVbAet Re AMPBREREDT dddaii the propErel, ofgihs camprol umst
respective nozzles 10, 20. Then, the suction attitudes of these conponents

are i mge- bPeRegouphBy the QﬁﬁﬁX$ﬂ91kn1Qﬁuﬁh%&b@ﬁrdIQ-Oaﬁaomhbﬂadelch[ated |

and ‘corrected, and' then, the conponents. are nounted onto the '20
el ect r oni ctei Ebei £16645r Boazd0 conveying Ahwl ditty edewhte dd nbst compheed he -
recognition camera 9, 19 and the electronic circuit board 2-0, 2-1 are
posi ti oneowasegusntﬂ-Mns thesextppartagiaidt heniksr edbels i \B2-of olfe hee of
the electronic circuit board 2 when nounting is perforned, 25 the noving -
di st ance ofitse boakdngohweditg/bédlcimgeledlcer etlumelbang thw sboded rmuntl ng’.
time can be shortened. On the other hand, when mai ntenance of the
0 are moved downward in Fig. 16 to a position closest to
the recognition camera 9. The_support'rail'units_21¥2, 22-
' 2tof thehsecond board'conveying/holding device 13 holding
the board 2-1 are moved upward in Fig. 16fto"each component
10 mounting position' (positionf_'at which the support'_rail
units 2141,'22—1 on the locked side are poSitioned at their
'respective origin p051tions P21 1, P22—1)3as an example'of o
a work pOSition pOSltloned closest to the recognition.'
camera 19. Here, the working heeds AL 14 suck de51:ed
15 components from the component feed units 8A orISB, 18A ot
18B'by the respective nozzles 10, 20. Then, the suction
'attitudes of: these components are image-picked up by the
_recognitlon cameras 9, 19, and then calculated and
'corrected,'and then, - the components ere 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



nolnti ng apparatus is-performed, the support rail units..21- 1, 21-2 on the
| ocked side and the support rail units 22-1, 5 22-2 on the noved.side are
moved to positions distant from the first and second conponent nounting
p03|t|ons and receded from above the support plate 38-1, 38-2 in Figs. 17
and 2' 6. Consequently, various mai ntenance works for the nounting
apparatus, for exanple, replacenment of sypport 1.0 pins.. 87 or support
plates 38-1, 38-2 for supporting an el ronic circuit board 2 from o
downward or replacenment of nozzles 10, 20 in the nozzle station 7, 17, can
be easily performed w thout trouble. The conveyance fl ow of boards under - .
the control . 15 Ofnfg control unit 100.0,is described in detail belowwth -
r ef er ence TEGUESGs 2 S {the meuntinggtipe,qarnbq shersaned- electronlc '

circuit boards 2 during production (conmponent nounting). At a sta

where the productioff ris%ﬁﬁﬂtQ§he¥héh%%%porwhe@almaQOtﬁﬁBP§621Of z 2 on
the | ocked side and the: support rail umits 22-1, 22-2 on the noved side -
“are synchW@HHGépﬁ @PPPER tUSodet IReT ToymgRd, ZQh%nﬂuEBOShoMﬁnﬂnungtehaﬂts in
t he board_- conveyi ng operation 18 shows positional relationship when
25 conponént ﬁﬁ@n@ﬁn@@@w&ﬁﬁhﬁdnﬁlé%famdshh@ syppoht sraibheyntes Rel, - o
el ectronic circuit board 2-0 to be produced next is ready on the |oader 1.

5 22-2 on the moved side are. moved to positions distant from

.'_the'_flrst-.and _second component mounting p051t1ons and
l"receded fromiabove the}support plate 38—1; 38-Ziin Figs. 17
:and-26. = ConseQuently, various maintenance works for ‘the
monnting'.apparatus, for example, replacement of support
10 pinsjf87 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 l?, can be easilyiyf
performed Without trouble ” | o
| 'The conveyance flow of boards ﬁnder the control'
.15 of the control un1t 1000 is described in detail below w1th .p
. reference to Figs 18 to 21.
-Figs..18 to 21 show a flow of electronic circuit -
boards 2 durlng' production (component mountlng). At a-
_ stage_where the productlon is started, the support'rail |
20 | units Zlfi; 21-2 on the'locked side and the support rail
: unlts 22-1, 22 -2 on the moved 51de are synchronously driven
togetheri Figs. 22 and 23 show timing charts in tbe board
conveying operatlon. |
Fig. 18 shows positional relationship when

25 component mounting production is finished. At this time,.



Fifst, 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 ng/ hol di ng devices 3, 13, start

| owering by drive of the support plate drive cylinders .39, 39 under. the
control of the control unit 1000 and are_]0 positioned.at their respective
lower Iimt positions. When .detection & ghals fromthe lower limt-
p05|t|on detecting sensors. 839L S39L are input in.. the control unit
1000, : the board st opper drive cyllnder 32D is drlven and a..stopper.

32-1, Mhlgﬁ Jrovi ded on the. s 4lrajl unit.21-1 on 15 the | ocked
side of thelfi & G&&&F&%oﬁ%ﬁ?%&/ ihg2a8vit® bs rdecedi oekd aks-a

unting operation, lowers in the first board

rai sed positi dur |
conveying/ﬁ%?§¥nﬁn hgg i@ggego lthat the board 2 becomes in a state where .
the . board-.-2 can be carrled out.. A stopper 32:2, “which is 20 provided on .
- the support rail -uni¥153tp 8# shownodite b deinbngt ghasssona Higsd 22 -
conveyi ng/ hol ding deV|ce 13 and positioned at a raised position during a
mount i ng a?3 orrfter skhe cGRrROBENE hAapupkénpoRreduZ tietores fiimizhsidat e
where_ the board 2 can be carried out. . 25 Wen the detection signals from:
the Idwer thei (lagter pdamtonmlé'@tqrhg dedesBIindS3¢ianeBet @IOL,NPBBIIN t he

control .unit 1000, the board stopper drive cylinder 32D is
detect that the support plates 38 -1, 38-2 of the first and

second ~board conveylng/holdlng devices 3,'.13, _start'
lowerlng by drlve of the support plate drlve cyllnders 39,
-39 ~under the- control of the control unit 1000 and are
-lO ' .p051t10ned at thelr respectlve lower llmlt p051tlons When_
.detectlon s1gnals from the lower llmlt p051tlon detectlng
"sensors S39L,_539L are 1nput in: the control unlt 1000 the
.board stopper drlve cyllnder 32D 1s drlven and a. stopper._
._”f32 1, whlch is prov1ded on the support rall unit 21-1 on
15 the locked side of the flrst board conveylng/holdlng dev1ce.
'3 and p051t10ned at a ralsed p051tlon during a mountlngh
operatlon,- lowers in the flrst board conveylng/holdlng
dev1ce 3 so that the board 2 becomes 1n a state where the
B | b'oard_ 2 can be carried ' out._ A _stopp_er 32—2, Which is
h29 prqvided on the_support rail unit'2l—2 on the loched side.
of 5the second board conveying/holding device 13 and
hp051t10ned at a raised position during a mountlng operatlon,
-_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



driven in. the first board conveyi ng/ hol ding device 3 as described above.
In addition to this, in the first board 5 conveying/ hol di ng device 3, the
motor 40 for noving support rail units is driven and the. ball screw
shafts 35, 35 rotate synchronously. The support rail units 21-1, 22-1
start novi ng froma first conponent nounting position towards the. board
conveying position in the central portiongB0 of the conponent nounting work.

area 200 as shown upward in Fig. 18.
device 13 as well, the.notor 40 for nmoving 'support rail - units. is

driven and the ball screw shafts 35, 35 rotate synchronously The support_

rail units 2ﬁ>§1trhh-2detact1h@'ngynggrsfrggggi gr%onpgﬁﬁ |ng
position towards the board conveying p05|t|on in the“centr rlloﬁ

th htrount 2 Flg. [
e conponeo Ntuinig: Voo &0 AT €ike 2092 28 §'§8§%§ %egeé%ﬁgﬁ]énggﬂelﬁntor

this time, in the second board conveying/ hol
40 for novi dgiseppoid  kaiel FNEES 1S3 d driye..ootor, 42 is
" By Ebﬁ%y é‘hg? 51 ngo %ﬂ‘éfcﬁhé b®ard .

also driven at ‘'the same tinme and conveyance

2-2 p05|t|ﬁasd 9Behepovght e Si he. se nd boar

conveyi ng/ hol di ﬁg Sew cev%g [ sﬂﬁiirmgagilttg\%falrd-’gJ t%ﬁ% ef f'n p%rﬁ?%ﬂ"’%‘én

the bosrd passegeifdeyrr S 3%-2 tects board -2, whet her
9ifeyRel g 8R%9ke 3, 2ehe el %VJI% Caoomn

the motor 40 for noving 64 support S
this m)t or f'é)lll urfifdvels ddri/\‘?ergf e Pﬁlt drll/e srcorteovg i%alf%sSt ngedBS
_rotate synchronously. ' The support ‘rail _units .21—1,. 22-1
: start mov1ng lrom a flrst component mountlng p051t10n.
| ','towards the board conveyl*lg p051t:|.on in the central portlon '
10 of the component mountlng work area 200 as shown upward in
| Fig. 18, In the second board conveylng/holdlng dev:Lce 13
3as_well, ‘the motor 40 for mov1ng 'support rail - unlts is
'_'driyen ‘and the ball _screw shafts 35, 35 rotate:.
| ‘synchronously. _l'The .support rai'l "'uni-ts 21-2, 22- 2 start
15_ mov:.ng from a ~second - ‘component mountlng pos:.tlon towards
the board conveylng position in the central portion of the"
component mountlng work area 200 as shown downward in Fig.
_:18. At thls tlme, in the second board conveylng/holdlng
'devz.ce 13, when the motor 40 for mov1ng support rail unlts'
20 | is drlven, the belt drlve motor 42 is also drlven at the
elsame tlme and conveyance is started so that the board 2-2
p051tloned. on the rlght end. portlon side in the second
board conveying/holding dev1ce 13 is moved towards the left

end portlon When the board passage detectlng sensor  31-2

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

In the second board conveying/holding



VWhen. this notor 40 is not driven, drive'.of the belt drive notor 42 maybe
continued. .-This is for -the purpose of 5 conveying the board 2-2 only on the -
support rail units 21-2, 22-2 of the second board conveyi ng/-hol di ng device
13°to shorten the conveying tine fromthe second board conveying/hol ding
device 13 to the unl oader side. Consequently, the board 2-2 is not
protruded fromthe 10 support rail units %1-2, 22-2 during the novenent. of
the support rail units 21-2, .22-2. Alsé, after the notor 40 for noving
~support rail units is --driven and then a prescribed tine 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 mptor 42 is_suspended _once
and the nofBPPEELs rgdddyrids tife diieayubhtIB3ed- RSBy thd SofOtati 4R at
the board conveying position. Fig. 19 shows a state where the support rail .
uni ts 21-1isodnivgng hdriver Qf gBSr Pabhveyiig Mg 420 tevite@Psdand
‘the support rail units- '21-2, 22-2 of the second. board*conveyi ng/ hol di-ng
devi ce” 13 Whenv&hdis matomodP disompdyidigh Yeri t dBaTe| .@’ft'h@%e%?lgl dgéVei on
of the . conponent nounting work area 200 and. are stopped at-their
respect i vembbard £bnwayi fe peontiloned.| n Thiis siat £on hghes pwaekse 10ft he
support rail units 21-1, 22-1 of the first 65 "board conveying/hol ding
devi ck 3, tbeveyppgr theabbamd £s2 20l @P-thefsupgmosecvailbvaids 21-2,
conveyi ng/ hol di ng- devi ce 13, _ _ ;

. -~ . 22-2 of the second board conveying/holding device 13 to

shorten the ___cénveying time from the - second b'oa'rd.
doﬁveyihg/holding. deﬁice 13 to the 'unlbade: "side;
Co'.n-s'equen'tl.y,' thé board 2-2 is not p.rotruded.l from the
'l-O | __suéport r;ail units 21-2, 22—2 ‘during the movementj'c-af- the
| "support r:.a-il_'uni_ts 21—_2, .22—_2. . Also-, af_t.eJ__: thé mofof 40
--lf'Or' _fnoving : Suépor't . r.a.il unlts is --drivenl ah_d then. “a e
Eféséribed time §asses/*£Ha£ ié, befofé thé_éupport réii
units;f 21-2, 22-2 are.. positioned_ at. lthe' bqard conveYing
15  -_position, driﬁe-of the belt.drive mOU1r 42 islsuspended. 
, énce and the moto; 'geté ready .fdr the subsequent board
'conveying opération at the béard cénvéying pésition. B
Fig.  19 's.hows .' a -state .where the support. rail -
.un'itIS".Zl-l, 2-2'—1_ of the. first board 'conlve'ying/_holdj-..ng'
20 device'gi and the éupbbrt 'féil units- 21-2, 22f2' 6f the
| second board " chvéying/holding device 13 arrivg ét 'the
" board convefing .positior.ls- in the central portion of thé :
comﬁonent mounting'work_éfeé 200 and are étoppedlaf'fheir
res'p-e'ctive boafd conve.ying posifions .. In- this staf:e, the

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



and the. unloader 11 are aligned in one line. Here, the .electronic
circuit board 2 flows fromright to left. 5 Subsequently, it is detected
that the support rail units 21-2, 22-2 of the second board
conveyi ng/ hol ding device 13 are noved fromthe second conmponent nounting
position to the board conveying position, that is, drive of. the- notor 40
for moving support rail units of the secogel 10 board. conveyi ng/ hol di ng
device 13 is stopped. Then, the belt drive notor 42 is driven and the
board 2-2 produced (conponents-nounted): in the second. board
conveyi ng/ hol ding device 13 is carried out fromthe second board

conveyi ng/ mﬁaird]gcdﬁveyeng%chﬁ% ugkoader sL1. t%”%@epéjl "t ggﬁsgéll%gﬁs

carrying-out is deternined when tHe board passage e

detects thati-the Jyogy cb@ ZhP358E65n8NHoakd BBRv%&ﬁ%%ol‘Q;ﬁ{‘q B_re co | on |

of the carrying-out of the board I's determne
oard

the motor 4Rg 20h§ OLnTRWAAG SPPPALL Loyt §01 rtéhgglfp'ﬁr;tb 578" 2 tpe |

conveyi ng/ hol di ng deV|ce 3 is driven an conveyanc

duced / d 3 f he fi o
Dot convetet rdrfitt AR BN " b R XS SRS b SRt hol i ng

board conveyi ng/ hol

device 13 is started %@Qﬁg@_ ntI as shown #n Fi 20, when the board
66 arrival detectlng AT 74 detec%g 25 FSGFedndth Eséﬁﬁ* éPPPﬁetboard
2- 1 in ther§g§0ﬂngga5q %Onﬁﬁygﬂgéﬂﬁ s%cond board conveylng/holdlng

s dev1ce 13 are - moved from the second component mountlng _
-pOSltlon to the board conveylng p081t10n, that is, dr1ve of .
"'the motor 40 . for mov1ng ‘support rail unlts of the second
lb_"pboard conveylng/holdlng dev1ce 13 is stopped -Then, the
'belt drlve motor 42 is drlven and the board 2-2 prodnced
(components—mounted) in the second board conveylng/holdlng
‘device 13 is - carrled .out' from ..the second | board
| “ conveylng/holdlng dev1ce 13 to the unloader 11. Completion .
15 p .of the carrylng out is determlned when the board passage
detectlng sensor 31-2 detects that the board 2-2 passes and
is not present
When the completlon of the carrylng ont.of the
board is determlned by the control unlt 1000,. the motor 40
20_' fori mov1ng. support rall _unlts of the. first board.
conveying/holding device 3 is driven and.conveyance of the
board 2-1 prodaced in the first board conveylng/holdlng
device 3 from the first board conveylng/holdlng device '3 to
 the second board conveylng/holdlng device l3 is started.

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



device .13, drive of - the belt drive notor 42 is stopped, while the board
stopper drive cylinder 32D is driven and.. 5 the board stopper 32-2 is
raised to the upper limt position.. The upper end position detecting
sensor S32 .detects that the board stopper 32-2 reaches the upper limt
position and is prepared to stop the board 2-1. Meanwhile, the board 2-1

I s.conveyed in a direction fromright todeft 10 by drive of the belt drive
notor 42. After the board arrival detecting sensor 33-2 detects arrival

and passage of the board. 2-1. and a | apse of a prescribed tine. (for
exanple, 0.1 ns) is nmeasured by a tiner T4 so that a delay is achieved by .

time required.for. the board stopper -2t 15 be raised to the upper
it posi BV aor AR FRrE RS | REUBEIT F3n3 vaehBELS A2 Hak | 9o PASERGe

reverse directjon so that _ the belt 500 attached to the support rail units ’
21-2,.22-2°fof£?ﬁe%% d258arancoﬁg%yFﬁﬁ?ﬁﬁfd%ﬁ&rﬁvaBQVfglpg/PGﬁdFﬁga~ o

direction fromleft_to right and the board 2'-1's conveyed” 20 in .the -
reverse di P8FEEn. 1 TheRrivRe 3F ghbesiRrRlendrdyge Mitort e pour gtorpeds -
brought into contact with the board stopper 32-2 and the board arrival
det ecting ¥&d4d6r Bm obogededtorney varive d ipsiar 32D, iaf tdrivene andival
is detected and a prescribed tinme period is neasured by the 25 timer T3,
drivedof tHhEebePP2ygdi vELABPEF 432138 sispptaiseHe 69 bbet upbes nbimit4?2 is
thus driven in excess so that the right, side end edge of the board .2-1
can be broggkitipne The upper _end position detecting -sensor S32
| detects that the boérd stopper 32-2 reaches the upper limit’
~ position and is prepared to stop the board'2—la 'Meanwhile,
the board"2—1 is conveyed in a direction from fight.to left
1Q  } by drive oflfhe belt drive motor 42. After the bbérd,
arrival'detecting sensor 33-2 defects arrival'and p&ssage
~of the board 2-1. and a.lapse_oﬁ'a'prescribed time- (for
exémplé,'0.1lms).isfﬁeasuréd by a timer T4 So.that a délaya
‘is aéhieved by time required for the board stopper 32-2 to f
115' 'be raised to the upper limit-position, rotation of thé-belt
_drivé-motor 42 is driven in the reverse direction,so.thath
the belt 500 attached to the support rail units 21-2, 22-2
of the second board convéYing/holding device 13 is run in a" 
' direction from left to right and the board 2>l.is cdnveYed'
20  in the reverse direction. Then, the right”sidé end edge of.
| the board 2-1 "is 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 thé 

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



contact with the board stopper 32-2 nore reliably. Meanwhile, after the
board arrival detecting 5 sensor 33-2 detects the arrival and passage of
the board 2- .1, the notor 40 for noving support rail units is driven and
t he support rail units 21-2, 22-2 of the second board conveying/hol ding
device 13 start noving fromthe board .conveying position to the second
conponent nounting 10.. position, that i towards the recognition canera
19. That is, conveyance' of the board 2- Z on the. support rail units
,21-2,. 22-2-and novenent of the support rail units. 21-2, 22 . 2.

t hensel ves fromthe 'board conveyi ng position to the second conponent
nmounting position are carried but at, the ane_.tine 'ﬂujd thQ? ﬂ%rlva

‘of the boab@lE Kukg HBOERBpSt %%JFhHﬁlgftXF?Zln ?Xf%ﬁ§t e prescn
position and the arrival of_ the suggort rail #n ts 21-2, 22- g n
second conpdgdit Shsimteng goda ioh BRe BORRY | hE&Parkf Pﬁ%ug ara
.conveyi ng operation is finished. That -is, when 20 the_rey erse drive of the
bel t dri vecontt@ctawiith dthephasithd tarReTr3%e2 RO Ret bt BPLY0 for moving
support rail units is: stopped, a termnation of the board conve |ng
operationis determMaamwhﬂiertrﬁfﬁﬁﬁnx#hepl%@%r@rlvﬁréyﬁﬂndgﬁt§ CiEg
driven-so that the support plate 38-2 is raised. Then, the 25 board_2-2 is-
suppobt ed Isyerisoer §@pﬁodﬁqaanaathB:?rE%NakkﬁﬁﬂtP%%Sﬁéﬁl@é FgerEaarﬁea-
bet ween the board conveying operations. During this time period,
replacenEnu, the motor 40 for moving support rall units is driven and
the support rall units 21-2, 22 -2 of the second board'
conveylng/holdlng deV:Lce 13 start moving from the board-
" .conveying -pOSLtlon' to_'the second component mountlng
iO_c .p051tlon, that lS, towards the recognltlon camera 19. That
is, conveyance of the board 2 -1 on the support ra11 units
':21 2, 22 2 and movement of the support rail unlts 21-2, 22—;
2.2 themselves from the board conveylng p051t10n to the o
second component mountlng p051t10n are carrled out at the
15 ' same time. Thus, the arrival of the board 2- 1 on the
support rail unlts 21~ 2,_22-2 at the prescrlbed p051tlonf
_and the arrlval of the support rail units 21 2, 22-2 at the
second component nmuntlng p051tlon are both flnlshed and
~the: board conveylng operatlon is finished. That-is) when
20 the reverse drive of the belt drlve motor 42 is stopped and
the drive of the moter 40.for-movrng support rall.unlts 15:
stopped, a termination of the board conveying operation is
determined and  the support plate drive cylinder 39 . is
driven so that the support plate 38-2 is raised. Then, the -

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



of nozzles 20. required .for production- or the like is perfornmed in the
nozzle station 17 or the like. .:In general, 5 nozzle replacenent is
performed a plurality of tines to produce one el ectronic circuit board 2,
and. nozzle- replacenent is perforned. since the. nozzles are always
returned to original nozzles at the beginning of production of boards 2.
10 Meanwhile, in the first board -conveyi ng8hol ding device 1, when the
board. passage detectlng sensor 31-1 confirms -passage of the board 2-0
fron1the | oader 1, 'the. board stopper drive cylinder 32D is driven and the
board - stopper 32-1 is raised to the upper limt position. The 15 upper- -
end position detecti n&%sb%mssper@mtt §st haquithed beawdent OPPET p33+d .
reaches the upper limt position and preparation for carrying in the board

is conplete&onvﬁyéﬁﬂhpmeraéﬂmeﬁ aIDurmngﬁtﬁuyreﬁﬁé|p§glganeré§lgggﬁghed _
by-a timer Tl, the rotation speed of.- the belt drive notor 20 4 '

reduced so Pﬁatngﬁzlﬁpadm scequiced wien tmml%nzoql l%r 0#9?1% g
contact with the board stopper 32-1. - Then, the left end e 8ard
2-0. is brobghformed ivotthachouiztlle Tsft%tli@ﬁf d BlapRefe - Béed nfiré Lhyal

the board 2-0 is detected and confirmed by the board arrlval d%ﬁ%%%1ng

sensor 933- 1noatler neplanenarat df ther boanedi S 6§lurgﬂ.fgt39f[b¥ Ewee bogr_d
arrival. detecting sensor 33-1 and- a. | apse of a prescri imers S0
neasured byprhducanebna,'electronlc crrcult board 2, and-'nozzler |
-h.replacement_ is _performed.'since the nozales are aluays'
_returned to orlglnal nozzles at the beglnnlng of productlonr-
pof boards 2. | | |
lQ o Meanwhile, in the first board COnveying/holding'.
device 1, when the_ board passage detectlng sensor 31 1
confirms-passage;of the board 2-0 from the loader 1, the
'board stopper drive cyllnder 32D is drlven and the board--
stopper 32 -1 is ralsed to the upper llmlt posrtlon | The -
15. | upper - end p051t10n detectlng sensor S32 detects that. thet
E :board stopper 32- 2 reaches the ‘upper limit position and
-preparatlon for .carrylng in the board is completed
Meanwhlle, after a lapse of a prescrlbed time is measured_
by a t1mer Tl, the rotatlon speed of the belt . drlve motor'
20 42 is reduced so that an 1mpact is reduced when the board.
2-0 is brought into’ contact with the board stopper 32-1.
| -Then, the left end edge of the board 2-0 is brought into |
{contact w1th the board stopper 32-1 and arrival of the |

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

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



dri-ve of: the belt. drive.. notor 42 is stopped. ..The belt drive notor 42
is thus driven in.excess so that the left 5.. ..side end edge of the board
2-0O. is brought into contact with the board stapper 32-1 nore reliably.
‘Meanwhi | e, after the board passage detecting sensor 31-1 confirms the.
passage of .'the board 2-0, the notor 40 for noving support rail units is
driven and the 10 support rail units 21-1,8%2-1 start novi ng fromthe board

conveying position towards the first conponent nmounting position, that.is
toWards the recognition canera 9. As in the case of the-support rail units;
21-2,"22-2 of the s cond board conveylng/holdlng devi ce 13, conveyance of .
the board 159¢8e®tadqbypideertoard tﬁéréﬁééoﬂ@ﬁeﬂﬂlnﬂns$n$nr13322 dndrea .
carried out at the sane tinme. Wen both the operations are conpleted,. the
boar d conveyitﬂgs%p@rfat?it oRres§ciilhieshddimarhas nezswieh byi ehe ot imbe lmJt
drive.nmotor 42 is stopped and “drive of the notor 40 for noving suppeort. .
rail units i9rive efoppeel, beltterds hive i owtofr tH2 hmardtoppedylnngaeh@qmon N
is .determ ned and the support plate drive cylinder 39 'is driven so that
the support @rire Betori 42 aisethuSheiriviehe iboakdedsO sics EupPoLhed 1yt he -
support _plate 38-1. Sonme tinme period is required during the board 25 :
conveyifig opside i emd.edyeiof the sboand peoi 08, bE6RLRECHRED éBntaktnRazhes
10 required for production or the like is ~perforned in the nozzle station’
7 or the Ilkthe board stopper 32-1 more. reliably
' Meanwhile, "after ‘the board passage detecting o

_sensor 31 1 confirms the passage of the board 2- 0, the

motor 40 for mOVing support_rail units is driven and the

10 - support.rail units 21-1, 22-1 start moving'from the board

_ conveying position 'towards"the first component mounting
pOSition, that is, towards the recognition camera 9 As in
- the case of the support rail units 21 2, 22-2 of the second |
board 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 s0 that the support prlate 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



Fig. 21 shows a state. where. the board conveying . operation is conpleted
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
production is conpleted, as explained with reference to Figs. 18 to 20,
the support rail units 21, 22 of each boggd conveying/ hol di ng device 3, 10
13 are noved fromthe first and second conponent nounting positions to the
board conveying position so that the produced board is carried out..*
After a subsequent board is carried in, the state is returned to the
nmounting state in i g. and .t he ntin eration is conti ued Thus,
15. corrpone%%s ré?%zg%%ceﬁdsll \feqc%}nrﬁﬁﬂ‘nt P onf’ﬁ)1 gglgrt&? N AR&or HRRg 10K ?helsabove a
enbodi nent, _in_.one ent . untln ratus, the conponent nDuntlng
18028 Bnt

work  area BBATBFMefe 8 §°F 21§ $ta&dornt/o OFwEhgr dddke the ~ fir st

mount i ng area 201 and_he s qﬁﬁﬁuntln ‘area 202, ~20 -assuning t he board
conveyance path from FhE:b ¥ y#n§! |ﬁsﬂhﬁ¥qc¢?ﬁeb8§§ﬂdQQQW%M#Eyout-
side as a center ' |rst mounting area 201, the board 2-1 is carried
in from th%PPB%He?nllFoCPﬁElFFFQtaﬁﬁuﬁg?ﬁgtéﬁe§r?@90tﬁﬁ@ pdartde2 bparids
p05|t|§ned and held for a nmounting operation at a 25 portion closest to the
conponent fERaAtuAst GAMRRAENfe IPLN g eyt aranks asbaatednaexdmpltdieof

the first conponent recognition unit dlsposed at an end portion of the
first case shown F1g 16

-.Subsequently, When the production is_completed;
as explalned w1th reference to. Flgs 18 to 20, the-support
rail unlts 21 22 of each board conveylng/holdlng device 3'-
10 h 13 are moved from the flrst and second component mountlng_
lp051tlons to the board conveylng p051tlon so that the
_produced board is carried’ out ' After a subsequent board is . .
_lcarrred 1n, the state is returned to the mountlng state 1n:w
. Eig. él,dand the mounting operation is continued. Thus,.
15_ ,"cOmponents.are successiveiy.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
'flrst mountlng area 201 ~and ‘the second - mountlng area 1202,
2d_ .assumlng the board conveyance path from the board carrylng-.
in side to the board carrylng out 51de as-a center. In the
flrst mountlng_area 201, the board 2-1 is carried in from
| the loader 1 to the first mountlng area 201. fhe board 2-1
is p051tloned and held for a mountlng operatlon at a

25 portion closest to the component feed unit B8A and the



notnting area ' 201. along, a. direction of the board conveyance ..path.
Subsequently, in the first nmounting area 201, 5 conponents are sucked and
held fromthe conponent feed wunits 8A, 8B and nounted on.at |east a. half
area (a shaded area 2Ain 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 nounting 10 Work in the first nmounti ng area 201
is finished, the board 2-1 is positioned and held for a,. nounting
operation at a .portion- closest to the conponent... feed unit 18A of: the
second nounting area 202 and the recognition_canera 19 as an -exanple of,
t he secondﬁﬁﬁﬁ%ﬂﬁﬁ%ﬂnr%%@@ﬁ?tﬁo@ﬁnﬁ? expppPis Rfunkhe ofipsAEncOmPINENthe
‘board 2-1. Subsequently, in the second nounting area 202, conponents are
sucked. and $fEI L HrY PhétcSHFRRIRD f@Bd a0ni ¢—d 1BArtigR #d Hoentidesat
least on'a half area (a shaded area 2A in Fi-g.- 2)- on the.".rear side. .
vi ened f oMWY gpkratien .20h aheng; aediresbionoofhsheobesrgonenvelyaadeuni t
18A of ‘the board 2-1. Subsequently, after the nounting work. i-s finished
in the sec@&Fhwunt Swpsesuentdor, time Wder d firbti s moamtiied oatr'eaf r aoly he
second nounting area 202. As a result, the shortest distances between the
board 2 posianpamanta eaeh svokedngrad elaed@, £26m20he eacmpmnqrnefitetieed’
unit 8A, 18A, and each recognition' 72 canmera 9, 19 can be substantially
reduced as Wwortparédl V8B hand nonutadi onalatcdsmsther ehal boardai $ahehddea the
board _ - - T - S '
.~ area'2A in Fig. 2) of the board 2-1 on the front-side with
‘respect to an operator on the side closer to thej'first 
_compohent feed unit 8A. Subsequently, afteifthe mounting
10 '_.work ip thejfirSt mounting area 201_is=finished, the boafd'
. 2-1 is positioned and held for a mQuntihg operation at a
-- portion-'lesest to -fhe_.combonent_“feed unit .18A_ of . the
second mounting area 202 and the récognitioh?caméra 19 as -
an example of the second"compqnenf"reCOQnition unit  to.
15 mount components onto the board 2-1. Subsequently;lin the
second mounting'area 202f,components are sucked and held
- from the compoﬂent feed ﬁnits.18A; 18B and mounted at least
on a'half area (a shaded area 2A in'Fig. 2),oh.the,rear
”sidgjviewed from the operator on the;éide closer to the
-20 - component feed unit 18A of the'board-z—i. Sﬁbseqﬁenﬁly,
after the mounting work'is_finished in the second mounting
‘area 202, -the board 2-1 is carried out from the second
mounting area 202. As a result) the shortest distances
‘between the board 2 positioned at each mounting area 201,

25 202, each componeht feed unit_8A, 18A, and each recognition’



conveyance pat h. . .the conponent nounting. work area. Thus, -+ the nount i ng
tinme can be shortened and productivity can be 5 inproved. That i's, one
conponent mounting work area 200 of one nmounting apparatus is divided into
two. areas, the first nountlng area 201 and the second nountlng area 202 so
that two boards 2 are placed 'and conponths can be nmounted.. 10 Then.
the board are noved back and forth in. each nounting area so that
conponents are fed, recogni zed, and mounted on the end edge side of the
.mbunting area close '‘to the conponent feed unit. For'exanple t he board 2

of e mounEeRELe o4 &% 8 SRR Hadiied (88 Pk égrs’édw‘%% “s
positioned at the [eal S|9e end edge r

h
recognition® ca‘l:r%rr“ée% Long arﬁfﬁenewg%& r%n?’c?a& 2%‘%5?q’rf(a)]éfd°§ o %re d "

“appr oach. each__other_ to. g%b he shortesttdlstafce t her betmee ﬁg
'|rrespect|§8n8FyPﬁgesﬁf AT %ﬂQQRQQRﬁ% g tngoﬂ?ﬁ 28Gfen Hﬁflng

. oper ati ons e r.ned.. Conseque t he vin tance,- of the
wor ki ng hea§%$ %T’ figme %n 5 %Qﬁgé§nﬁ€tW€Eﬂ 5 ?Ehgltﬁrc?ﬂr€§
operati_ons, suctlo recognition, and nmount i ng operatlons of  conponent s

are 25 hi ni HP&QVefhus t he, mounting time can be shortened and the 73

production effi.ci-ency can be inproved. -In- partlcular when conponents are.
conventlonally nountedh%ﬁ(}%itﬁﬁﬁchﬂPPﬁént mounting work area 1200 of-

: one mountlng apparatus is’ d1v1ded 1nto two areas, the flrst
- mountlng area 201 and the second mountlng‘area 202 so that__'
'two boards '2 are placed ~and components .can be mounted.
lOff 'Then;.the board'are'moned back_and-forth'infeach mounting':”
area_so7that:components are fed; recogniZed, and mounted on
_the~ end edge side of the mountlng area close to the;
component'feed unit. For-example, the board 2 in the flrst'
_mbunting*arealzoi'is'positioned at the front-side end edge =
15- eof the mountino area .while the board 2' in the second
'mountlng area 202 is p051tloned at the rear—51de end edge
_of the mountlng area. Therefore, the recognltlon camera 9,
19 and the electronlc circuit board 2-0, 2-1 approach.each'
lother ‘to  have the shortest: drstance ':therebetween
26; :irrespectine of the:size of.the-electronic'circuit hoardlz
| when mounting operations are_performed.' Consequently, the
mOving distance of the working head 4, 14, that is, the
dlstances between p051tlons for three operatrons, suctlon,
recognrtlon,' and mounting operatlons ~of components are

25 minimized. Thus the mounting time can be shortened;and'the



vicinity of the board. conveying position, the. distances between
positions for three operations, suction, .5 recognition, and nmounting of.
conponents are long for a small.'board and. thus the nounting tinme is
long. In this enbodinent, however, whether the board is small or |arge,
the board is' positioned at such. a positg%n for mounting operation that.
t he di stances between positions for three 0 operations, suction,
recognition, and nDuhting of conponents becone short.. Therefore, the

mounting time can .substan.tially reduced.. In particular, in each
mount i ng nent. feed 8A, 88 18A, 18B are disposed

r the co
al most  at tﬁr%%}il telolnh(?%ﬁ(fl@d’é"é’ Gaé}g?f’g Jt%ércb‘é%@d 1§ncbﬁv‘éyf:héamrwhtanon
in the conpanent’ nngntln work area as_ _shown in Figs. 2 and 3.
Therefore,,cPW8°P§ Gnid %NF%%ﬁ%FEé°n911!9m%u&ﬁﬁdqmﬂﬁﬂ 8n bdeer cceint 1 hesi de

of . the: conpone dg%lqglmork area 200 while the position where the -board -
2 is to be’*HéBitYo @ | Beared ePnve¥ingnineditiate ofthehedi®bances -

conmponent nguntlng work area 200 in the. board conveylng/holdlng device '3,
13 so that PREVEFE: an@oSitd@ngeen foBiti bhsekor tdpesminiperst i ONsucsLshj on,
recaogni.ti on, and nounting of conponents becone shorter. Thus, the nounting
time ¢an berFGPEHéFlpﬁprd#@é Igiundel nghe oZ5 componentsnnMﬂélngumprkogrea 200.
is divided into two, the 74 noving distance of the working heads 4, 14 is

reduced, andsmﬁh&shﬂ%§dnindlh§u6|¢@aumount1mmrbmmé ﬂ&nléﬁ@nplqnlﬂhls

'embodlment, however, whether the board is small or large,
' the board is’ p051tloned at such a p051t1on for nmuntlng .
"operatlon that . the dlstances between p051t10ns for three
10 'hloperatlons,_;-snctlon,. recognltlon, ~ and mounting .Of'
components become.short.p Therefore, the mountino time can"
bepsnbstantlally reduced - In partlcnlar, in each'mountlng-
farea;i the component feed units 'SA{'-SB,':ISA,_ 18B are
dlsposed almost ‘at the whole the end edges along the board:'
: l5- conveylng dlrectlon 1n the component mounting work area as
shown in Figs. 2 and 3. Therefore( the recogn;tlon camerasl
t9, 19 arevdisposed on the'central side of- the'component
_mountlng work area 200 whlle the position where the board 2_
:lS to be p051tloned is located on the central side of the'
_20';1 component ; mountlng .work ‘area 200 in 'th 'board
conveylng/holdlng dev1ce 3, l3 so that the diStances.
between positions _for-_ three operatlons, .suction,
recognitidn, and. mountlno of components become shorter.
Thus, the mountlng tlme can be further improved. Slnce one

25 component mounting work area 200 is divided 1nto two, the



the nounting apparatus of. this enbodinent, tinme required to nount one
conponent can be reduced to about a half of that 5 required in a _
conventional device. Thus,. nounting tine can be. substantially inproved.

Sihce two boards 2, .2 are positioned di agonal ly; that is, in zigzag, in
t hé component nDuntlng wor k area 200 . in gne component nounting appar at us,

a nounting efficiency 10 per 'unit. area t4n be. i nproved as conpared with -

a conventional device in which only' one board 2'i.s positioned.
Furthernore, due to the zigzag positions. of.' the boards ..2, 2 in one
conponent nounting apparatus, for exanple, other conponent feed units
such, "as t hBoVihg- jsdanps c%ﬁmehenuor@éagumeca@c 41864 iis wedired and
senlconductor chips or the like.can be housed without redu0|ng the -
successi vel §hugi $hes deowEibes simeneai rbadympe“Q\neldonedFonrr]omawlef,eem
unit, for.exanple, cassette feed.units, or the like can be  posi.tioned in-
zi gzag i n .abheameuntinghappametivsaod tbus;dmquumant Thignes argrpnierdd  tfeeed
unit constituted by the tray- type conponent feed unit or the like can be -
| ocat ed- c| oseuntt oneheompoaresh tarxhrt Hus r@d@@@@ntofabdungaehbuﬁlQﬁtﬁjﬁﬁﬂ be

i nproved. . Furthernore, according to the above embodi nent, - 25 when-
nalntehancereﬁuihednmnnalngnapp&ﬁohu& devieef.or mahs, 7&oudﬂ¥hgﬂﬂﬁﬂgﬁxﬁﬁ'|

units 21-1; 21-2.on the | ocked side and t he support rail unlts 22 1, 22- Z"d“
on the aneHessdbsaaﬁtlally 1mproved o '
- | Since two boards’ 2, .2.are po51tloned dlagonally;ﬂ
that 1s, 1n.21gzag, in the.component mountlng work area 200
1n.one component mountlng apparatus, a mounting efficiency
.1ol_:'per,bunit' area can be improued-i h;compared' w1th a
.fconventlonal dev1ce in whlch only one board 2 1s p051tloned;
:Furthermore; due to the 21gzag p051t10ns of the
boarda 2,.ﬁ2 'in IOne component mountlng apparatus,'cfor:
'example, other component feed units such -as the trayetype
r_15 _b_component feed unit BC, 18C, 1n-wh1ch semlconductor ChlpS.'
| b_or the like can be housed w1thout reduc1ng the succe551vely R
-.dlsposed number of the already p051tloned component feed
unlt,_for_example,_cassette feed units, or the llke_can be
-'poeitioned in zigza_g in an' drea in which nho board 2 is
-20 l_.piaced. The.component feed unit-constituted:by'the'traj-
.type'component feed unit_or.the like can be located closer
..to_the,board and'thus_component feeding'efficiency can be
improved. l |
| Furthermore, according_to the above embodiment, :

25 when maintenance of the mounting apparatus.is_performed,



noved to p05|t|ons that are distant fromthe first. and second conponent
mount i ng positions, respectively, and 5 receded from above the support
pl ates 38-1, 38-2. Consequently, when various maintenance works for the
nmounti ng apparatus such as, for exanple, replacenent of.the support pins:
87 or the support plates 38-1, 38-.2 for 7gupporting the electronic circuit
board 2 from dowward or 10 ..replacenent’of the nozzles 10, 20 in the
nozzle station 7, 17 are perforned, the various maintenance. works can be
easily perfornmed wi thout trouble.. Furthernore, the support: plates 38 can
be easily replaced in a batch and thus. the time required to change
posi tions ofNEhSUPREEEr tTdt hsuBtts12ldn bélsRoPrerdts lgﬁkﬁﬁeﬁrm\ee and
operations are controlled and the sensors and the stoppers are arranged so
that. the bBREd SWPPOLH akedli mniie bdar ¥, c@rdyi oy dheedudeedi sidee aezond
board - conveylng/holdlng devi ce 13' once and then the.board 2 is 20 noved.
Zin-aditechdBadr dieer pesitdonshethatr dmondéptagt dirent ithe afdrposididned
when only arrangement. of the -first . board conveying/hol ding device 3 and
t he second ®eaeud coompyghepthohdung idgvi pesiliiomsghangspectively, and
poi nt-symretrically and the board 2 is positioned in the second board 25 _
conveydng/ hotdedgddevimmm 13abohre fithst bsapdo¥6 qdramys ngsbeldi ngadevi ce '3
and the second board conveyi ng/ hol ding device 13 can have exactly the sane
: - Consequently, when various maintenance works for the .
.'mOUnting apparatus such as, for'exanple) replacement_ofﬂthe
Support pins: 87 or the support plates 38—1,' 38—2 -forz
supportlng the electronlc c1rcu1t board 2 from downward or
10 -replacement of the nozzles 10, 20 in the nozzle statlon 7
'17 'are performed,- the varlous malntenance works can be
ea51ly performed without trouble Furthermore, the support: .
' plates 38 can be ea51ly replaced in. a batch and thus the
tlme requlred to change.p051t10ns_of_the-support plns.87 L
S 15 ' can be shortened.
. Furthermore, if operationsfare controlled and the °
'sensors and the stopperS'are arranged so that the board'is.
placed in the board conveylng dlrectlon in .the second board =
_conveylng/holdlng dev1ce 13 once and then the board 2 1s
. 20 moved. in a dlrectlon reverse " to  the board conveylng
| direction and pOsitioned when only arrangement of the first
rboard 'conveying/holding device 3. and -the second board
- conveylng/holdlng device 13 is ‘changed point- symmetrlcally

~and the board 2 is p051tloned in the second board

25 conveylng/holding device 13, the first . board



structure and becones in conmmon with each other. Furthernore, by the-

| ocki ng operation and the 5 unlocking operation of the seléctive |ock
mechani sm 70, a Y-direction noving operation, in which the support rai
unit 21 on the locked side is noved integrally with the support rail unit
22 on the noved side, and a distance adjusting operation according to the
board width,.in which 10 ..the support ré]? unit 21 on the | ocked side is
fixed and onIy t he support rail unit.22 on the noved. side is noved, can.
be sel ected. The drive shaft for the. distance.- adjustnent according to

the board width for 7%$ra e ,di stance between the support rail units
21, 22 accordihg'ted ?engoar S¥ifeh add t BEddri &eshafsedand corlmaayrdlg

the board can be, cogggf ﬁ use Therefore,. the nunber of the drive
shafts can P¥VEEHE g devieri vb3 netdanihae orexactiky dilse armame

- adj ust nent accordlgg to the- board wi dth and the -drive mechanismfor
conveyi ng tTEFHOEREE AR HRESPMDS i 1R c@oMBONFWitheeache othelre | ocki ng -
operation and the wunlocking operation of the selective |ock- nechanlsn170
7.0 can be selectlveT%r§Rﬁ¥%ﬁﬁ%d By dithee bbcthagse¢peraVthockndnﬁﬂhanlSm
cylinder 30. As a result, the Y-direction noving operation, in which the
suppor? rai¥niefking emerabirackéd e ssdkectivepledk niectabl smwioh the
support rail unit 22' on 77 the. noved side, and the distance adjusting
operatlon Yz@h@@nx@tmmogbmdrmmh, iim wihdleht hEheummipof@l |rall -
un1t 21 on the locked 51de 'is moved 1ntegrally w1th the_
.support rall un1t 22 on the moved 51de, and a- dlstance'
adjustlng operatlon accordlng to the board w1dth ‘in which
'n'lO _fthe ‘support rail unlt 21 on the locked 51de is fixed and'
_ only the support rall unlt 22 on the moved side is moved;
.can be -selected . The drlve shaft for the dlstance~
adjustment accordlng to the board w1dth for adjustlng the”
b’_dlstance between the support rail units 21, 22 according to
15 the board w1dth and the drive shaft for conveylng the boardh'
can be commonly used. Therefore,,the number of the drlve
shafts can be reduced Thus, the drive mechanlsm for the
dlstance adjustment accordlng to the board w1dth and the
'drlve mechanlsm for conveylng the board can be 51mpllf1ed
-20'._ Furthermore, the locklng operatlon .and .the
unlocklng operatlon of the selectlve lock mechanlsm 70 70.
: can:be selectlvely performed by drlve of the selective lock
mechanism cylinder 30 As a result, the Y- dlrectlon mov1ng

operatlon, in Wthh the - support rall unit 21 on the locked C

25 . 51de is moved 1ntegrally with the support rall unit 22 on



unit 21 on :the | ocked. side is fixed and only the support rail unit 22 on

the noved side is noved, can be easily and 5 reliably selected.
Furthernore, since. one notor 40 is driven to drive rotation of two bal
screw shafts 35, 35 synchronously so that the support rail units 21,. 22
aré easily. noved, the two ball screw shafys 35, 35 can be .10 easily

driven synchronously and the' support rail units 21, 22 can be nore
reliably noved in parallel. Furthernore,: since the support plate 38.

having .the. support pins 87 and the support raiI units 21, 22 are

'separated anthendspeadensliedri yaa, the. RSB, nism15 is made
l'ighter and sinplified as conpared- with the case &ﬁ%ﬂ?'qﬂegsu%B%F?th%le

.38 and-the - smppordlngutdumheab%aﬂjnﬁgag Ly yppv t he novi ng
operation can be faster at -a |ower cost h EP ?ﬁ%c tﬁh% ﬁBQPPﬁ&MF&Fl

stopper 32 amiithel 2 bged d]gekbyals; nsor. 33 are disposed -at ,
the front- and rear end portions ?n t e’ b%%r29§8ﬁb QOH%Ye@hﬁoﬁmpHDrmach_

~board conveyial hehdi ng2dgyi ¢6e3 t he, board 2 can ositioned at
both front and rear. end port?gns |ndt§1dqx%ﬁcp%b%@eyFﬁa gﬁr@@ﬂﬂly and
Theref o5 e, irerosdn W éé@bdZS area 201, 202, ‘a board positioning position
at which the 78 board 2 1s positioned, can be arbltrarlly deternlned based

on |nformitl on such asE‘\I).r\ﬂqesrlntoer Of_ ts@%cteoabgez motor 40 is drlven to
drlve rotatlon Cof two: ball' screw shafts' l35, 35
{synchronously so that the support ‘rail unlts 21, 22.are

| easily. moved ‘the two -ball screw shafts 35, 35 can be
';lO-' ea51ly drlven synchronously and the support rail un1ts 21,

22 can be more rellably moved in parallel

| - Furthermore, 51nce the support plate 38 hav1ngt
.;the support plns 87 and the support rall unlts 21, 22 are
':separated and 1ndependently drlven, the movement mechanlsm
15 . is made lighter and 51mpllf1ed as compared w1th the case

-fwhere the’ support plate 38 and - the support rall unit are.
:lntegrally moved Thus, the mov1ng operatlon can be faster

at a lower cost | |

| When the board. p051tlon1ng stopper 32 'and .the N
.:_20' 'board arrlval detectlng sensor 33 are dlsposed at the froat
- and rear end portlons in the board conveylng dlrectlon in
" each board conveylng/holdlng dev1ce 3, 13, the board 2 can’

:be p051t10ned at both front and rear end portions in the'

-board conveylng' dlrectlon - Therefore, in each mounting l

25 .area 201, 202, a board'poSitioning posithn at ‘which the :



di Stribution of. positions at which conponents-are nounted, distribution
of positions at which conponents are sucked 5 fromthe conponent-feed unit
and held and so forth. Furthernore, when .conponent nounting.in the first
board conveyi ng/ hol di ng devi ce and. conponent nounting in the second board
conveyi ng/-hol di ng device are perforned ﬁlnultaneously, mount i ng operatlons
can be perfornmed nore .10 efficiently a 8§ thus nmounting tinme can be
shortened. Furthernore, when board conveyance fromthe |oader. to, the
first board conveying/holding devi ce, board. conveyance fromthe first

board conv gg ol di . deV|ce to the second board conveyi ng/ hol di ng
devi ce, . an Ebﬂ%%dfrﬁﬁptﬁ@ SRV ekl dehenyined ohsedg

device to the unloader, are perforned sinultaneously, board caonveying
_operat|ons°9an%ﬁ£%ﬁﬁ%§ﬁ%%d ﬁHFE«ﬁ&ﬁC|bh@Iysmﬂ¢ tdis thelnhuundm 2j me
can be- shortened It i's noted that' the present invention .is not.. -20 . -
limted to Pﬁ&r&BBVéOBm&ﬁﬁnﬁﬁﬂtlQmﬁ @bnwbecapMQmawnemtsnéEﬂ MU 0aLE,
aspects. For exanpl e,. due to the zigzag positions of the boards 2, 2 in
one conponghetEbhutiag éﬁbapaﬁmslommﬂabthhuchcanmmmmﬁnt@edr%msdtﬁﬁfh as
a traé type conponent feed 25 unit 8C, 18C, which can house, for exanple, -
seni cenducfspmy hecﬁppﬁouenthéebdkelmmtt ot hreddliGint shersmageessi vel y
dlsposed nunber of the al ready positioned conponent feed
_ Furthermore, when component mountlng in the first -
board conveylng/holdlng dev1ce and component mountlng 1n'
'_the second. board conveylng/holdlng dev1ce are performed.
' 51mu1taneously, mountlng operatlons can_be performed more
10 efficiently-and:thus mounting time can be'shortened;
- Furthermore, when board conveyance from . the
. loader to the flrst board conveylng/holdlng dev1ce, board"
' conveyance from the first board conveylng/holdlng dev1ce to.
_Tthe‘ second board conveylng/holdlng dev1ce, and board
15.j 'conveyance from the second board conveylng/holdlng device -
to'.the unloader are performed a51multaneously, board
conveylng operatlons can be performed more eff1c1ently and._
thus the mountlng time can be shortened
N y It 1s noted _that the present 1nvent10n is- not:
20 ' ) llmlted to the above embodlment, but can be applled 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 'trayetype component feedh

.25 unit 8C, 18C, which can house,_for example, semiconductor



unit, for exanple, cassette feed. units, are disposed in zigzag in an area
in which no board 2 is placed, an'5 autonmatic tray replacenent device. 300
may be provided to autonmatically replace the tray-type conponent  feed unit
18C as shown with an alternate long and two dot-chain line in Fig. 3.
Furthernore, this not specifically shown, but,, while the' tray-type
conponent feed unit 8C is manually 10 pIaé@H by an operator, the automatic
tray replacenent device 300 may be provided to automatically replace the .
tray-type conponent .'feed unit .'8C as in the" case of the tray-type
conponent f%%8§) |t 18C Furﬁ rnore, automatic conponent feed unit

1C

r epl acenent es 5ath§ p QNHV#QQOUQESEﬁ@ﬂ@lm@npbhentsheedsumme&yBA
8B, 18A, 18%65 cally reglace t he conponent- feed units 8A, . 8B,
18A, 18B r?soescﬁpgn?\l ergigicet ?oril]d?eaiimnnsmgonpdradompbrﬁhwt £Bed
shor.t age -of coqpon?nts in t he' conponent  feed unit or- the "like during :
conponent’ it SR d | Caﬁé@ﬁbﬁﬂfeﬂdpmmmnﬁloaréamﬁgﬁdgafhgh is,
real product|V|ty, ¢can be |nproved That is, conponents are continuously

fed and modiPEdY aiha &R ghaEpRed.n Fuwhildr moe, bodied the igorpegenty, fgrd

units snd other constituent el enents of the conponent nounting apparatus _

such.ag t hePPtPERSAE | Mea vuremdbicenaR tr e aresre 8D 0deid  e6e O M@de% gre-
t urther . -

nodul at ed, gﬂey are 80 appropriately -replaced i'n response
huikiamtig et ol i
. as shown with an alternate long and two dot -chain line in
.Fig. 3. . Furthermore, thls not spec1f1cally shown, but, .
.r.whlle the -tray-type component feed unit 8C is manually..
_'10-5 placed by an operator, thef automatlc tray replacement
device 300 may be pucv1ded to automatlcally replace.the
.tray-type component feed unlt 8C as :u1 the case of thel
tray—type component feed unit 18C. Furthermore,'automatlc
7component feed unlt replacement dev1ces may be prov1ded for
S0 15 ._ _other component feed units 8A, . 8B, - 18a,  18B .to
__'automatlcally replace the component feed units 84, BB, 18A,
18B. Consequently,.31nce stop of a mountlng operatlon due
to shortage of components in the component feed unlt or thel
| | "llke during component mountlng ‘is prevented- practlcal
20 - -productlon capac1ty, that lS, real product1v1ty, can he-
}1mproved.-. That'is, components are contlnuously fed and
mounted at a hlgh speed Furthermore, when the component'.
feed unlts and other constltuent elements of the component

mountlng apparatus such as the1r respectlve automatlc

.25 : replacement devlces or the like are modulated, they are



aré assuned as a foundation, the conponent nounting 5 apparatus can be
advanced only by replacing a nodule of each constituent elenent..
Furthernore, as described above, when constituent elenments are
modul at ed, . a nodel change of the board or the conponent can. be responded
only by appropriately replacing the nDdLg of . the constituent 10 el enent
even. if the nodel of a board or a conponent is changed.. Thus,.
productivity per device installation area, that is, area productivity,
can. also be inproved. .. Furthernore,.the conponent: nounti ng work area 200
I s.divided into two areas, the 15 first nounting

of the nountin pay at us
ar ea. 201"%@’?‘?@‘?2%%%%% FERAECSS aaT86PONS oS t BBX EBABOHEME QAT ng
direction;.oﬁg yer. . the area does not need to be evenly divided into two
ar eas, . . but §ﬁ bBOHNHIEE) FRRIF TS arBYs thnsarhe r appophepsr mamting
. Furthernore,. if mounting operation in the first 20 nounting area 201 and .
“mounting optRATHHIS nCRRePes @dtAnCadunt Thg tarida 2021 bainbpat er fedremerdsh
other due to the size of the nounting areas or the board, operations may
“control 1l ed 3%t RSEFReH ol 28ni & 1000 tien, r edlpect componeont | mpuoyrEmat | ons
may be5perforned I ndependently in a 25 non-interference area, whereas ‘
ei t her> one ¥RRAKAIHE 8¢anodes atA¥ANCedorPrl vinbiy Yepbacimg eaf aneduke ada.
Furthernore, the conmponent nounting position is not limted: to the origin
posi ti on of?%ﬁﬂa%ﬂﬂﬁkﬁﬁu¢2ﬁlelﬁm¢ntf Furthermore, as described above,
: when oonstituent elements are'ﬁodulated,,a model Change.of
the board or the component can_'be-'responded only by
' appropriately replacing thé module of the conétituenf
10 element even if the model of a board or a ‘component is
_lchanged._ ThUS’ productivity-per device installation area,
_that'is{ area productivity;'can:also be improved.
Furtherﬁore,-the componént mounting.WOrk area 200 -
of the mounting apparatus is divided into two.areés, the
15_' :first mounting area.20l1 and the .second mounting area_202j
along the component convéying direction. However, the area
"does not need to be.evenly diﬁidéd'into two areas,,but may
_-be_divided_into two areas in arbitrary proportioos.
",Furthermore, if mounting operation in-thé.first
20 mounting area 201 and. mounting operation in the ‘second
.mounting area 202 can interfere each other due to the size
of the mounting areas or 'the board, operations may
controlled by the oontrol' unit 1000 so that respoctive
mounting -operations_' may be performed independehtly in a-

25 non-interference area, whereas either' one mounting



21°closer to the recognition canera 9, 19 and the conmponent 5. feed unit.
8A, 18A, but can be. set to be at an arbitrary position. Furthernore, on
the support rail units 21, 22, the position at which the board 2 is
poSitioned is not limted to either one end portion, but may be positioned
in"10 the central portion by utilizing the board stopper 32 or the I|ike.
Furthernore; in the above enbodi nent, the board 2 is positioned at the -

| eft side end portion-in the first board conveying/hol ding device 3, while
the board 2 is- positioned at the right side end portion in the second 15

board convepetrgthohdiigg otewitad iHOWRY B + &Sed s the board 2 may
be positioned at the right S|dé&§hd portldh é?ﬁ]t%%%%lrs board

conveyi ng/ hol di ng devug@hdrmde, e the cggﬁ%de%tnq¥ogﬁﬁpﬁé:%%pggsf%% %%e -

| eft. side end portion in the second- bo conveyl ng

this case, hof01ahikeasto! BRCDBRAM;A! OpAYS 32 SRl srably e,g;@t%glnegogg-_

both left and right sides o eac conve

Wi th solidski digh gs Thu the position at
whi ch t he %%a?gégé?sts Sheos%tlafagml _lgh gesr@pgadralgr LFrhec COMPORETHan be

opti mglly 82sqdeigkgyed ed ze of t oard 2, positions at
whi ch corrpongnts grte %un?gg on J:]g%o%’l‘ad set g?l ?qeon% oF‘n fHditrary .-
recogniti S 9 19, the 'conponent feed unlts 8A,

ti 0gag 2PRLAS .

| ' Furthermore, on the support rall unlts 21. 22,
the p051tlon ~at which the board 2 ‘is p051t10ned is not
_ llmlted to either one end. portion, but may be p051t10ned in
10__ the central portlon by utlllzlng ‘the board stopper 32 or
-the llke. Furthermore, ‘in the above embodlment the board
2 lS p051t10ned at the left side end portion in the flrst"
-.board conveylng/holdlng dev1ce 3, whlle the board 2 ‘is.
pos:Ltloned at - the rlght side end portlon in the second
15 board conveylng/holdlng dev1ce 13. However, as required,-
-the board 2 may be p051t10ned at the rlght side end portlon
| in the flrst board conveylng/holdlng dev1ce 3, while the.
_board 2 may be positioned -at the left 51de end portlon in
the second board conveylng/holdlng dev1ce 13. In thls case,
-20 at least the board stoppers 32 are preferably p051t10ned on
Hboth left and ‘right 51des of each board conveylng/holdlng
device as shown with solid llnes and chaln llnes in Flgs 2
and 8
Thus, the position at which the board 2 is

25 positioned on the support rail unit 21, 22 can be optimally



8B° 18A; 18B and so forth, the position of the conponent 5.- feed unit

whi ch takes conponents nost frequently and so forth.anong the conponent
feed units 8A, 8B, 18A, 18B. Furthernore, two ball screw shafts for- noving
support rail units 21, 22 in parallel are disposed in each board I
conveyi ng/ hol di ng device 3, 13, but a sgppler 10 structure can-be achieved
by, for. exanple, disposing one ball screw shaft in the center and guide
menbers on both sides thereof. Furthernmore, as shown in Figs. 29 to 32, a
board conveyi.ng device 3A, which is fixed in the vicinity of the 15
conponent yieed Lnj t prst.:hgar d- c eyi.ng/hql di ng_device 3

per f or ms o%ﬁ% gg%%%&ﬁ%%%g%fgﬁhé 805?3235%% ggén Pa%ﬁogg F%g§h5?9@%x?g
direction 8y, - di snosed, while oar d_conyeyi ng .devi ce, 13A, which is -
fixed in t'he V|2ﬁﬁ¥%%%ﬂgigtﬁ5§c Bﬁgﬁ?cheﬁh%nPPXFQBéuﬁp?$%¢%%%%nﬂfboardH
'20-conveying/ hol ding.devi ce: 13 erfarpms qnly conveyance of * the board, and X
- cannot m)\ng%i %%t °§1‘%-‘?&>8% (-:oalnfegcaﬁoéﬁf, 0]”[&5 tﬁbe %‘?Wﬁ%‘d‘? oedcynehe| §& when
nmount i ng eratj.on ip_the . first bpard conveying/hol ding device 3 is.
finished and nt#ﬂa GhE 19 o%oFggno'tt%ﬁ rﬁ"i“fﬂe‘ﬂl% Phe Wialecomponrenizs
second bo%rd c nve%in Lh?%drng device 13, while the first 83 board :
convayi ngFRECdi ¥Rt be Fakgs s enrengli e elesto frequently eadveso ng.
device 3A_as.shown in. Fig. 31, a board 2-1 held by the first board
conveyi nglfF?Sﬂ:g‘iﬁ@“_)H‘gvité’@ gomponent feed units 8A, 8B, 18A, 18B.

- Furthermore, two .ball screw shafts. forl moving - :
support raii units 21, 22 in pafal}el afe_disposed in each
bpard con&éying/holdihg ~dévice 3, .13, but a simpler

_ .10_ ' §tru¢ture can.bé'achieved‘by, fdr,eéample, dispbsing.oné

" ball Screw éﬁafﬁ in the center.and.§uide ﬁembers 6ﬁ'both"
. sides ‘thereof. | o |
Furthéfm;ié,.as_shownlin.Figs;.fé to-32,:a'boérd'
'conveying'device'SA, which is fixed in tﬁe vicinity of fhe'
15 _component-feea unit 8C of the.fi¥st board conveying/holding'
deficels,'performs only convéyance of the board, ana éannot
_move' in  the Yfaxis. direction, méy’ be - disposed, while' a
_boérd conveying device 13A,:which is- fixed in the_vicinity
. of the 'cdmﬁonént' feed ~unit 18C .of'-the .second board
- 20 éonﬁéyiﬁg/holding.dévige 13(.pérforms oﬁ1y'cbnveyanc; of
~the board,'and cannot move in fhe.Y—axis_direétidn, may be 
disposed. Consequehtly, when mounting operation in the
first board conveying/hoiding deﬁice 3 is. finished and
mqﬁnting' operation, is 'nét fiﬁished on the side of the

25 Second board conveying/holding device 13, while fhe-first



cafried out to the board conveying device 3Aand then 5 carried out further
to the unloader 11, while a new board 2-0 can be carried in fromthe

|l oader 1 to the first board conveying/holding device 3. Furthernmore, when
mounting operation in the. second board conveyi ng/ hol ding device 13 is.
fini shed and nounting operation on the inde of the first 10

boar d' conveyi ng/ hol ding device 3 is' 'not finished, while the second board
conveyi ng/ hol di ng device 13 is disposed- adjacent. to the board conveyi ng
devi ce-13A as shown in Fig. 32, a board 2-2 held by the second board

~conveyi ng |.di .n scan be, carried out to the unl oader 11 mhlle a
15 new bo/zgt):eg gi 8%%§8%i8§/$$i1§angn 4% % h |10'sddg}sgo§e§ qul

conveylng eV|ce 13A to the seg ond b Iy nveyi ng/ hol di n deV|ce 13.
It.is note&dS A c??)%%ﬁni %hﬁcfhg uﬁFoé@@WQLE%H¥9%Te$grabl9°%€@ed

-bet ween tg 4|ons g?dot lines and solid lines, .20 -
respecti vély, qfezf 1(ﬁsrt\'-z ? FBPYﬁEFﬁE/BOl\%@ﬂ RV igas pkcifve
support rail 121 1 122-1, 121-2,.. 122-2 of the first board :
conveyi ngFR&Ed f%% ABEi ke 3 AR . PRE*EecERRVEBARE ¢envesi ngk hehdi nghervi ce
13 h ve a Ieng th equal to or 25 longer than the width of the conponent

mount’i ng ®EFE 1S LU fypbher ohg the piuyerdsmvEyi nyhdileea itaw dsoasdown i n

Fi.g. 33, _boards can be carried. in and out irrespective of nounting
operatlonzlﬁ19%?(9@Mﬁa¥kkﬁ@ b%n@é?ﬂnéhﬁoﬂéadgrdéwbnatnEIfurst board

' conveylng/holdlng dev1ce 3. Furthermore, 'when. mountlng
_ operation in the second board conveylng/holdlng dev1ce 13
_1s flnlshed and mountlng operatlon on the s1de of the flrst
10 board’ conveylng/holdlng dev1ce 3 1s not flnlshed whlle the
second board conveylng/holdlng dev1ce 13 is dlsposed'
_*adjacent to the board conveylng dev1ce 13A as shonn 1n Flg
32( a board 2 2 held by the second board conveylng/holdlng-
dev1ce.13 can be carrled out to the unloader'll, while a
15  new board 2—0.can belcarried.in from the loader'i via'thef'
- board | conveying = device . 13A " to | the second board :
_conﬁeying/holding device 13. eIt_is noted that_the loader 1
. and the unloader ‘11 are preferably ﬁoVed between' the
_ﬁositions shown -With. dotted lines and.'SOlid_ 1ines,
..29 respectively, in the Y-axis-direction. | o
. | Furthermore,_ when the resbective support rail -
units 121—1, '122—1,'"121~2,h 122—2u of_ the. first board_
econveying/holding '-device 3 and the secondl -board
'conveylng/holdlng dev1ce i3 have a length equal to or

25 longer than the w1dth of the component mounting work area



thé case of the nodifications in Figs. 29 to 32. 5 Furthernore, the

sel ective | ock mechanism 70 does -not need to be positioned on the side of
one support rail unit 21, but may be di sposed at the other support rail
unit 22 as well, as shown in Fig. 34 and thus both of the -support rai
units 21, 22 may be used. as support rail ,ynits 10 on the | ocked side.
Consequently, for exanple,- distance angstnent according to the board
wi dt h 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

noving a r - Sl syupport rajl unit .15&32f1 inthe first, nounting_area
201, but cgﬁ’r"bél%%g#@lﬁnéa’a% FRING ThSTERF QAT PR+ Figni 8322-1
with respect. _to the rear-side qri,gin sitjon _and noving the front-side
support. ra.g_’Paﬁr‘?'%t P e Tﬁ_%F’é%Sae}Wt ARL hdEFGSPESHI&F Rf dRPBREIRE i
changed to _a ditection rﬁye%%g to#éggﬁihat i n'the above -embodj nment or the
li ke, as dE8EEFPHEED. dForee SFe AR EPVRNINSH kit ld g dgipee 22iinunits
21, 22, cgg@be easi |y gnd rel.iably changed.fromthe front-side . reference
whi ch is b&88dCafict RE. theoRrddifacaddiogion Ipodiigson 29 thw t3% rear-side
refergnce which is based on the rear-side 25 origin position. 85 It is-
noted> that the sel eERrFBerBekemethgnisshertive doick imidhechitson &7 Qedoes
mechani sm conposed of the rack gear'and the gear described above, but. a
¢l utch nechgki §6ed 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 rail units 21, 22 may be used as.supbort rail units
~ 10 on the locked side. Conséquently, for'exémple; diétance
"adjustment according . to the | board width ddes . not
necessarily need td,be_performed by fiiing the'froht—side'
 support rail unit 21-1 with réSpeét to the front-side
- origin position and moving a rear-side support rail unit
15 22—; in the first mounting area 201, but can bé.performed
by fixing the réa:fsideISUpport rail unit 22-1 with reépect .
to the rear-side origin position and moving the front-side
support rail . unit 21-1. Iherefore, when the  board
' conveying di;éction is changed'to a direction reverse to
20 that in the above 'embodiment or the 1like, as -deééribed
above, the reference positiqn of the support rail units 21,
'22,'¢an be easily and ;eliably changed_from the front-side
reference which is based on the front-side origin'positibn,

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

25 origin'pdsition.



or the like can also be enployed. 5 Furthernore, Fig. 36. shows a conponent
nmounti ng apparatus according to yet another enbodi nent of the present
invention. In this conponent nounting apparatus, while the first and
second board conveyi ng/ hol ding devices 3, 13 are disposed adjacent to each
other, a long board 2G 10 pl aced across gge first and second board -
conveylng/holdlng devices 3, 13 (shown with a shaded portion 'in the
figure) is carried in. and the first -and . second: board
conveyi ng/ hol ding devices 3, 13 are synchronously noved'to ei t her the

first nounting area %Qﬁig'ﬁg%e&egggg Eggn%g&gcﬁgﬁa' %%ﬁaral to

mount conponents. e exanp I'nFi ard_

-conveyi ng/ ha! di ng ﬂﬁiltg‘a;ﬁd K- (rﬁeﬁ)g g’ﬁ éoﬂgil‘{fil novsceq%blg gar v lerrG\iltdlf gteg_.. -, _.

the. first nountlng area
uni ts_ 8A, %E ead 4.ar§§noun® %v to 20 the | ong board ZG pl.aced
across the rirst an 2cBhdt bGESEFE IO (%hQﬁﬁ¢l oPdFng tedhs mechanisagter
nount i ng, the & i. and segond boar d _.conveyi ng/ hol di ng devices 3, 13 are"
returned t &t M8y CRG §ISPt Pén&™BioMes central side, and then, the
boardg s carried out _to hhe domnstrean15|de 25 Or; the first and second
boar d “conveyi ng/ hol dFHEtaeFrREe 3 Figs 38 é@@%ﬂw@hﬂ@mﬁgshytmmnmmtumg
parallel into thg second nopunting area 202 and conponent's held fromthe .
conponent 2PBBYAGHPt s3ESArdingaBtRy- ¥RE heaetherar enbeslimend omtfo tthe
K present invention. In thls component mounting apparatus,
jwhile the first and second board conveying/holding dev1ces
-3, 13- are disposed adjacent to each other, a long board 2G|
10 =-Vplaced across’ the first and second board conveying/holding
dev1ces 3, 13 (shown with a shaded portion in the figure)
-is . carried ~in . and .’ theg first -rand. . second;--board
conveying/holding.devices 3, 13 are synchronously'moVed.to'
either 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
devices 3, 13 are synchronously moved in parallel 1nto the
'_first mounting area 201 and componentS' held from . the
1comp0nent-feed'un1ts BA, 8B'by the head 4 are'mounted onto
20 . the long board 2G placed across the first and second board
conveylng/holding devices 3, 13. After mounting, the first
and second board conveylng/holding devices 3, 13 are
returned to the conveylng positions on'the central side,

and then, the board is carried.out to the downstream side.

25 or, the first and second board conveying/holding devices 3,



long board 2G placed across the first and second. ‘board 5 conveylng/holdlng
devices 3, 13. After nounting, the first and second. board
conveyi ng/ hol di ng:- devices .3, .13" are .returned to the conveying
positions on the 'central side, and then, the board is carried out to the

downstreamside. It is noted that refergnce nuneral 32G denotes a board 10

stopper. for positioning when the |Iong board 2Gis carried into the first
and second board conveyi ng/ hol ding devices 3, .13. ..Consequently,.
usual ly as shown in Fig. 2, the first and second board conveyi ng/ hol di ng

devices. 33: k% aegncse@aroetsquy foirxgn 10 w%age@enawomeﬂé Cs%gég;%e”ts

inthe 15 first. nounting area 201 and the Second nounting area

However, whemntheg! apgabosss 2640 Jﬂ§5h&E8 farst 2 ﬂ%tssgﬁ%pd oard

conveylng/holdlng devi ces 13 is carrie and conpone ted

3,
.t her.eon, tf@é@bgﬁgtgpqr n?nggéPds %fgrg%dto%agfgh q%% nen%?eggln one -

“appropriately 20 nDunte o aving

s CRE S R R o) 'fﬁ“sti?%mﬂ?%?"“ ohprEh s
aor 1 hois Pt S R R RO 5 05 APPE2CRaThE s bet “Ghet Rorpesen
REE TR TP D e S
returned to the ‘conveying pOSltlonS on the central side,
" and then, the board is carried out to the downstream 51de.
It is noted that reference numeral 32G denotes a board
10 | stopper for pQSitioning when the long board 2G is- carrled
“into the first and second board conveying/holding devices 3
';.hl3r_.Consequently,_usually as shown in Fig. 2)_the first
crand second board conveying/holding dev1ces. 3,f ié N
separately driven to 1ndependently mount components in theﬁ

15 ~first. mounting area 201 and the second 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 mounted onto boards hav1ng totally different sizes in one
component “mounting apparatus by driving the first and
second board conveying/holding devices 3,'13. |

It is noted that arbitrary_embodiments‘among the
above various embodiments‘can,be appropriately combined to

25 exert their respective'effects.



relative rotation of the first nut relative to the first 5 rail-like
hol di ng nenber is allowed. Then, by rotating the screw shaft, only the
second rail-like holding nenber is noved and the position of the second
rail -1i ke holding menber relative to the first rail-Ilike holding nmenber is
changed, while the selective |ock nmechaniggmis engaged with 10 the first
nut of the' first rail-Ilike holding nenber to thereby rotate the screw
shaft so that the first rail-like holding menber and the second rail-Ilike
hol di ng menber can be integrally. noved in parallel. Therefore only by -

perforning a 'l ocki Ng xR HA{ 6H“B&E‘é%#é@§'& Qﬂgrs i Eﬂ ﬁé%&sngﬁgn,

sel ective | ock nechanism a ap changi ng operati on

posi tion ofthtemse's qré aibgk' R i g rgfgg%e]sf gh}alt Irﬁvl’g%%%ﬁlggﬁfo‘éﬁﬁé the.

rail-like holdin er and a noving opera
first rail ik d sec rarI-I e holdr member in
20 parallelhbaﬁf ﬂgéebp%rgggbgél nﬁl%gfy %ﬂ%geﬁglﬁF % tdrdthe -
pl ate-1like, | ied intq.the_conveyi ng ition, it can_be noved =~ =
to a desiré mrq'&epzlélc‘lﬁ‘i% ’éna% & LhES Fhé’él la&'ﬂeae wéPk tdegh Brkrst
perforned he \t t ane ti after ‘the desired work is.
flnlshed ?ﬁé 3 %81 Hﬁﬂ%@F'ééhg§QQﬁ%4|ethﬁﬂ tQNt?@I%%hW@ythg 88
p05|t|on and thus t plat -like nmenber can be carried in, held, and. =
carried ouf<&fHi cﬁlt?%q'y QR4 Yr éﬁﬁedlﬁec%‘éorr@r%gltldf%nm#éingamr oist he

present "moved and the p051tlon of the second rall like holdlng
"member relatlve to the flrst rail-like holdlng member is -
'changed, whlle the selectlve lock mechanism is engaged w1th:
10 _ the first nut of the flrst rall llke holdlng' member to
| thereby rotate the screw’ shaft so that the flrst rail- llke
-_holdlng member and the second rall llke holdlng member can
'tbe 1ntegrally_ moved rn parallel | Therefore, only by
performlng a locklng operatlon and an.unlocklng operation
15 of the selectlve lock mechanlsm, a gap changlng operatlon'
for changlng the p051tlon of the second rail-like holdino'
member relative-to thefflrst rail-like holding.member and a
moving operation for integrally moving.the first'railelike
holdlng member and the second rall -like holdlng member 1n'
20 parallel can be performed selectlvely, rellably and ea51ly
After the plate- llke member 1s carried into the conveylng
-position, it can be moved to a desired work position and
rheld 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



i nvention, one conponent nounting work area of one nounting 5 apparatus is
divided into two areas, a first nounting area and a second nounting area so
that two boards are placed to nount conponents thereon. Then, the board is
moved forward and backward at each nounting area so that. conponents are
fed, recognized, and mounted on the end. ggdge side of the 10 nounting area
close to the conponent feed unit. For exanple, the.board in the first
nounting area is positioned at the front-side end edge. of the nounting
area, -while' the board in the second nmounting area is positioned at the
rear-side ; upf L n ea,:1he r t he ,15 recogni,tion. unit
and the el ?g%rlon%? g?‘mﬁ’ﬂ%og{‘% gz]i%q:ga%ﬁ}%at%%@fc %?rhek?etSaﬁﬁggdt hes
shortest di ce [ spective of  the si.ze of the electronic
H%?ghfén&rggfﬁﬁg&wgﬂf éfﬁiéﬁeﬁ%l%e§?%rﬁ%8}df

circuit boar en a no 1 hg operationi Kbnsequently, t he

- mpvi ng di stance of a* v . for; sucking, 20 and hol di ng_ conponent,. for -
‘exanpl e, a working héﬁ?ﬂqﬁ%ﬁjisfo tﬁ%ogpgfanEEQQ&ﬁ- _ {g%itpéﬂ§eﬁ5r. .
three operations,. ..suction, recognition, and nounting of conponents, are

i ni i zed. q%“ﬁ’l?rs‘l‘,sclt“ﬁ‘é Mtq%é’%e%& SHHE U P e R 8RO T t Pree pRedREi RGN
efficigency can be imroved.. |n particular, 25 when conponents are :
conven'ionﬁppfﬁﬁiﬁﬁeﬁf(§;¥9 rHPEQ BYO pREadi cianifir F mawnthivag darea
conveyi ng posj tion, the. distances between positions for 'three _
oper ati ons 2uét SGFORS oMt RTea &)1 thaintiwy keardmporerplace? tong

for a

mount components thereon. Then, the board 'is moved forward

" and backwérd'atseach mbunting area so that_compoﬁents are:
fed, recognized, and mounfed-pﬁ the end edge sidezéf the
10 _'mounting _aréa close ‘to the  component feed unit. " For
example, thé.boafd:in the fifstlméunting_area.ié pésitionéd

at ;he frontfside end gdge_of the mounting:arga,;while'thé'

.anrd'-in' thé léeCOnd ﬁnbﬁﬁting' area is positidnedu af the -
rear-side end edge of the moﬁﬁting afea. lTherefofe, the

15 reéogﬁition unit and the. ele¢frbnic circuif béard. caﬂ.'
épproach-,each other to have the shortest'-disténée
therebetween_.irrespéctive of.'the size of the electfonic
qircﬁit board 'When a mouhting operaﬁion:'is. pérférmed,
'Consequently,,;he moving distance-of'a membe£ fb: éuéking
20 and holdiné componént,.for“example; éiworking héad; fﬁatsis,
~ the :distaﬁces_ betwéen“ positions for..three opefations,
suction, récognitioﬁ, ‘and mountiﬁg of -coﬁponents éfe
minimized. .Thus, the mounting time can be shortened aﬁd
the'production efficiency can be-iﬁprbved! In particulér;'

25 when components are conventionally mounted on a board in



smal | .board and thus the mounting tinme are long.' In the .5 present

i nvention, however, whether the board is small or |large, the board is _
posi tioned for nounting operations so that the distances between positions
for three operations, suction, recognition, and nmounting of conponents
becones short. Therefore, the nounting td can be substantially 10
reduced. -1n particular, when the conmponent feed units are disposed alnost
at, the whole end edge along the board conveying direction in the

conmponent nounting work area in each nounting-area, the. recognrtron uni t

15, 0rsposert 4 eeptopl o5kl Loy SRMERCBbATRRN DOl eafied o0

a 15 position. oar d i'S posit

conveyi ng/ devj sitigned of the central , side of t he '
conponent 2%%%??%% mo?égakggggo tﬁgt theq%ﬁ%?ancggeraBéPﬁéen pSSCtiBRs f or
t hree, oper@é r ecogni tron "-and.. nounting of- conponents

#5$§i suctro%

"becomes. shot S u@tq hBOHEI IO F i RPTRANGIES  @fichetongpriveda _.
Furt hernore c ent untrn work area is- drvrded i nto two,

t he movi ng %ﬂ‘%igngg (fi taﬁ‘g)vﬁ? gp‘ﬁeg'd’él G109 deftR daBfd 1omgs t hEr nbbat i ng
tinme can be |%£roved Fu thern%re when. two boards are positioned 2'5
dragonally:p{ §7% sIRYRRLE G0 ag POWEVSTe CUMHNt thBuboasg d smakl apBa in

one conpondft nountj ng, apparat us,. a pounting effrcrency per unit area can
be i nproved-&sIon npR% eBORCh 15 E%ﬁ%%h??%ﬁaﬁord@ﬂuﬂilnqrpmwwaknmnﬂysone-

board is placed.
that the ‘distances between p051tlons for three operatlons,

1suctron, recognltlon, and Jnountlng' of components becomes o
short; Therefore, the" mountlng tlme can be substantlally'
10 reduced. In partlcular, when the component feed ‘units are:
dlsposed ‘almost at the whole end edge along the board )
_conveylng dlrectlon in the component mountlng work area in
'each mountlng area, the recognltlon unlt is dlsposed on thel'
central side of the component lnountlng work area and a
15 posrtlon at whlch_the board is positioned in each board
conveying/holding.deyice is positioned on the central side
_of the.component:mounting work area so that the distances'
between 'positions' ifor- three . operations, ,suctlon,
lrecognition,-and mountlng of components becomes shorter.

: 20' Thus, ~ the _mountlng tlme -can be_ further amproved
'_Forthermore, since one component mountlng work area is
divided 1nto two, the mov1ng dlstance of the working heads

is reduced and thus the.mountlng time can be 1mproved.
Furthermore, _when. two boards are-_positioned

25 . dlagonally, that is, in zigzag, in one component mounting



Furthernpre, due to the zi gzag positions of the 5 boards in one-conponent

mount i ng appar atus, other conponent ''feed units such as a. tray-type
component feed unit 8C, 18C in which, for' exanple, sem conductor chips or
the like can be .'.housed, wthout redUC|ng t he successively disposed -

nunber of the already positioned. the cogponent feed unit, 10 for exanple,
cassette feed units or the |'ike can be 7positioned in zigzag in an: area in
whi.ch no board 2 is placed. In this case, the '. conponent feed unit
constituted 'by the tray-type conponent. feed uniit or the |like can be

posi tione S he ar nd thus conponent: f eedj 15 efficiency
can be' |ng¢§%gdgEE Hl g&ﬁ&%eﬁ§lﬁtﬁﬂh o?pPﬁEathntPndm’ WKVt us
i s perfor %g rall-l ke ho %ng menbers._on .the |ocked side and rail-Iike
hol di.ng ne EfglﬁﬂCYhBeFmVBd d&2 P8 RSy IPIeVeshas iHPannd wirtd @ stant |
fromthe conﬁonegt 20 nauntlng ositions and receded from above the support .
plate for“Suppd 1P SR 168 R N POACHo R @nechiosasudm miagad. this
case, when vari.ous nalntenance works for. the mounting par at us such as,
for .exanple, repl acehRRERBFMPRE, s@SorEo ﬁhﬁs&%g%ﬂﬁaE@ﬁ&éﬁ@nplaﬁeihﬁor
suppogting an electronic .25 circuit board 2 or replacenent of the nozzles
for. SuckiPReDds BAIORS| BPREONEBRpBANALA NG apperAGESl e obhetri srompmnedE
easily perfornmed w thout trouble. Furthernmore,. the support plates can be.
eaS|Iy repf%%@dunhté EHFBh&ﬂuﬁtUﬁﬁyTﬁynﬁr@Qmpwmdntofeed unit 8C, 18C

in whlch, for example, semlconductor chlps or the llke can
_be-[housed, without" reduc1ng the succe551vely disposed
numberIOflthe already positioned.the component feediunit,

: lO'. dfor; example, _Cassette'.feed .unitS' orrlthe like can be
posit.j_.oned in zigzag in 'anf'area' in lwhich' no' bo.ard 2 -is'
'placed In thls case, the component feed unlt constltuted'-
;by the tray—type component feed unlt or the llke can be.

:-p051tloned closer to the board and thus . component feedlng
'15 efflClency can be’ 1mproved |
| Furthermore, _when"maintenance of the mounting',
'apparatus is performed, rail-like holdlng members on the
| locked 51de and rall llke holdlng members on the moved 51de
‘are moved to p051tlons that are dlstant from the component -
20-; mountlng p051t10ns and receded from above the support plate
- for supportlng each other from downward Consequently, in
-thlS case, when various malntenance works for ‘the mountlng |
apparatus such as, for example, replacement of the,support
plns or - the -support' '. plates for '_.supporti"ng an electronic

25 circuit board 2 or replacement of the nozzles for sucking



change positions of the support pins can be shortened. 5 . Furthernore, if
operations-are controlled and sensors and stoppers are positioned so that
only the positions of the first board conveying/holding device and the
second board conveyi ng/-hol di ng device are changes and the board is pl aced.
in"the board conveying direction in the 1@;second board conveyi ng/ hol di ng'
device once and then the' board is noved in a, direction reverse to the
board conveying, direction and positioned. .when the board" is positioned,
in the second board conveying/ hol di ng device, the first board

conveyi ng/ hahdl ho188¥iC-cbAdIR S eeaNdndSrRoand canvexdnalle! g “gﬁg‘ﬂ' ce.

have exactly the sane ™ structure and becone i n-comobn W {h eac

Fur Lher Tor epebokRELUGRSGUES (38l eald ve I*LE{*.?‘ S T

locking operatlon and the  unl'ocking oper

Toved | i cor 2T 7o T i Pt et Ay e e, (et nbiae rematiedntorne
'?LZt'?QFF-fi“‘tzggﬁéfdﬁhéﬁ'ln%i%%Hehéwp?sv“ 740812 o Wos e by he O
e ar Pve shart for t RBGREFARES” aof Zf%a%%gﬁeéﬁﬁg?%ggt CORREShaaRG amdin
ronber s accBParEs, (FhALFerbiEen A folehindaseSs Rt anly MRS

p051tlons of the first board conveylng/holdlng dev1ce and
h_the second board conveylng/holdlng dev1ce are changes and
the board is placed in the ‘board conveylng dlrectlon 1n the'
- 10 :. second.‘board. conveylng/holdlng dev1ce once and. then the -
| :board is moved in a dlrectlon reverse to the _board_: -
'*conveying'.direction and p051tloned .when the board:-iS'
'p051t10ned in the second board conveylng/holdlng dev1ce;_ :
the flrst. board. conveylng/holdlng' devrce and the second’_;;
15 _ board 'conveylng/holdlng dev1ce have exactly the same
”'structure and become in- common with each other
Furthermore;'_by fincluding thei_selectlve 1ock
dmechanism-ttoh:perform the_cloCking' operation and the
unlocking- operation,. the Y—dlrectlon. mov1ng' operatlon “in
20 .. 'Whlch a rail- llke holdlng member on the locked side is
:moved integrally with rail—like holding member on the moved.
slde;'-and .the distance ?fwidth)' adjustlng operatlon
accordlng to the board w1dth in which the rail- llke holdlng
member on the locked side 1s fixed and only the ra11 llke

25 holding member on the moved 51de is moved, can be selected.



board width and the drive. shaft for conveying the board can 5 be commonly
used (unified). Therefore, the nunber of the drive shafts can be reduced.
Thus, the drive mechanismfor the distance' adjustnent according to the
board width and the drive nmechanismfor. conveying the board..can be
sinplified. 10 Furthernore., when one notgs is driven to drive rotation of
two ball screw shafts synchronously and nove the first and second.. :

rail-1ike holding menbers, the two ball screw shafts can be easily driven
synchronously and the first and second rail-1like hol ding nenbers can be.
15 reliably.moved..in paraklel.. . .F nernnr, en .t ort ; ing.
t he. suppo'rr -p?%slvla%nd&{’%g:f i:roéct u%l{x}% E‘g%g%ﬁg@fa??ﬁ{]?@gﬁ& &Cr%ﬂrrlglrgggt\r% are
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:dfive shafts'can_bé reduced.. Thus, the drive mechanism -for
.thé_distahbefadjustment accérding'fo Ehé board Width and
- the -Arive:.mechanism fof,.cohveying the _boafd,:can be
‘simplified. | | | - |
10 - o . Furthermore, .Qhen_ one motor’ is driven to drive
_rotafioh of fwo ba1l screw sﬁ;ft§ syﬁghronouSij énd m§§éi-
‘the firSt?andlSeconq,failflikesholdiﬁgfmembérs,_thejﬁwo'
.7ball_ééreﬁ shafts Caﬁ be easily.driVenISynchrohouély.énd '
_theflfirsti and -sécond. raii—like' holaing _membgrs”:can _be:
15 u'reliably moved in ﬁarallei.'_: o
| _Furthérmpre, wheﬁ.the_supp§rt plate'havinq_the_ .
supporé_pins.énd'the first_and'éecbnd rail-like holding3 
-mémbétg 'af§  séparaﬁed 'ahd  indepéhdently  drijen}"thé-'
movement'!meéhapiém fis; méae;.lightéf' and éimpiified ‘as
20 _.coﬁpa#ed.with the éase.Whe:e thé éubboét ﬁlaté §na-fhe-'
| _first'ahd.seCOnd:réil—likefholding:membér, are intégrally
Imoved." Thﬁé, the moving_opératioh_can be faster at é‘1bwér 
'.cést. : | | | |
- When tﬁe board ppsitidhing'stopper and the.boafd

.25 ' arrival detecting sensor are disposed at the'front'and_fear

any.



coniveyi ng direction. Therefore, in each nounting area, a 5 board
positioning position at whi.ch the board is positioned, can be arbitrarily
det erm ned based on information such as the. size of the board,
distribution of positions at which conponents are nmounted, distribution of
positions at which conponents are suckedgfromthe conponent feed unit and
hel d, 10 and.so forth. Furthernore,. when conponent nounting in the first
board conveyi ng/ hol di ng devi ce and conponent. nounting in the second board
conveyi ng/ hol di ng device. are' perfornmed simultaneously, the nounting

oper ati ons gﬁ@dp - % r eed re efficiently and thus the noynting time
can- be inprove .grgﬁé %erﬁﬁmFé? vgvﬁggdbgglrnye?&%\?eﬁﬁ?gtﬁo&nltrheeaq ;’d’@_g’io |
the first b i hgt hol dj ng devi. 3ﬁ§{d conveyance fromthe-first
boar.d ..conveé;?él‘g?)zg{%%%fg@gcézle_c‘%_cet’h_egggc , %aFG%_%e?Pﬁ@FEBPG‘?n@t
devi ce, . aq9~bo%rd~20 Egnve ance fromthe sec nd-board?conveging/holdrng -
device.” to’the &ﬁ|é§8e 'S & T98TY ot e d F&ATuI e BRE Y OT St Heh hBREd board
conveying_qﬁigations gan.bg_perfor d nore efficiently and thus the -
mount i ng ti T¥ERRBRE PAPPGRERR-. ALRSFRFREet olBnGARd BRBREINGS arR@, pResent
25. inyvention, %he two. pl ate-1i ke nenter. conveying/holding 94 devices,
that i3, ardpQFltipniRd| PRE1FEABert WBAGRyLHE/ RoRgidngsdpeisisiandd, t he
second -pl at e-1'i ke  nepber conveyi ng/ hol di ng .devi ce. are-. di sposed adj acent
to each can be arbitrarily etermlned based on information such as
'the'size of the boerd,'distribution of positions at which =
: components are mounted, diStfibution'of peSitionS'et which
cemponents are sucked from the Cemponent feed unit end held,
10. . and so forth. o |
'-Furthermote}_When'component mountihg-in_the first .
“board ¢onveying/holding-device'aﬁd_cohponent mounting in-
;the second.'board, ctheying/holding devieeahare"perforﬁed .
simultaneously, the mounting bperations can be performed
15 '_ nore effieiently and'thus the'mountihg time can-be improved.
Furthermore, when boerd' ceﬁveyance' from the
loader to the first boardICOnveYing/hOlding device, board ..
chveyance”from'the.first board ccnveying/holding'device to
‘the  second board eeenveying/holding _device;efand- board
20 - conveyance from the second board cenveyihg/holding device
to the unloader are  performed simultaneouslyL the'board.
conveying operations*can_be performed more efficiently end'
_phus the mounting time can be improved,n'
According to ahother aspect of the pfesent

25 inventiqn, the two Iplateflike member,.conveying/hdlding.



other and a plate-like nenber. to be subjected to a 5 prescribed work is
carried in. or out at. the plate-like ..nenber conveying position in the
wor k device. After the plate-like nenber is carried in, the devices hold
the plate-like nmenbers and nove to their respective work positions so
that. they can independently perforn1the5%£ " prescribed work. Therefore,
."the plate-like nenbers can be carried and out at the plate-like
menber conveying positions, while the work for the-plate-like nenbers can
be performed at the.-.work positions. ..That is, respective operations
can be pernfrnﬁd at optjmal positions, 15 Therefore,: work efficiency ' of.
each oper atYoRt <&ir be ti‘ﬁ‘ﬁr ovetfrand there iSlrsHo poPLRBAWAKEN i Sneiad onl'y
for plate-like nenber conveying operation and cannot be used. for work .
oper at i ons.COPNRY1RFOIRIdHRT| Asviideatanmh &hea sficondePhaER-Hekecemder be
effectively-utilized,. 20 Al'though the present invention has been fully =
~described iGPRGIARI ML ARG tdRVITRf aFed dkaraledntad]adenteoftan €ach -
reference to the acconpanying drawings, it is. to be, noted that various
changes. arEhewi fardt idnsPhate-hpkar enembert htoe blei | sabjertelde &ot . aSuch

‘changes and 25 nodifications are to be understood as included within the 95 -

scope ®f tmRregesidndi woak i ba manisfdhednbyor hewppehdethe cpdiate-likess
they depart therefrom 96 [I1TIITTTTIITITI , - .

_ _;member conveying position in the work device. After ‘the
'piate?like member is: éarried .in,_fthe devices “hola' the
plateéiike 'memberél and move to their .réspé¢tive: Qork

iposiﬁions " so _that_:they ~can 'indepEndénfiy- pefforﬁ thén
10_' 5preécfibed work. Thgrefofé}fthe plafeflike members can be_}.
.1'cérriedl in and out at thé‘ platé—like ﬁémber. convéyiﬁg'
7.'pbsitions; whilé the worg for the:pléte—likéfmembers can be
~ performed At thé-]wofk' poéifioﬁs. n fThat :is;iirespECfiﬁé:
: operétions- lcén " be perféfmed ﬁ'aﬁj:;optimal_ 'positions._;-
';_15f ' Thérefore,'.wofk .efficiency' Qf_zeaéh '6perati6n ‘ can be.
f.imbroved.ahd thére_is ho'pbrtion whiéh.ié used only f§r'J_
: plaﬁe-like_member.convéying_operétién“and'cénnoé befusedg '
for work opefatiphéf_.Thus[ whole thelihstallatidﬁ"area_éf.
| 'the'wo#k'dev;cé can;be effédtively;utilizéd;_ |
20 -  _ f_ Althoﬁgh thé preéént :inventiéﬁ has béeni fuily
desdribed._in connectionJ'with 'the preferre&l embodiments
..théreéf with réference to.the aééompénying drawiﬁgs, it is,
 t6' be noted .that vérious ,changés. and ‘modifications are
apﬁarent to those skilled in the arf; Such_cﬁanges and

25 modifications are'to be understood as includéd within the



* o~ ~ LLrrrrrrrrrrrr CLAIMS: 1. A work device for a plate-1ike nenber,
conprising: a first plate-like nmenber conveyi ng/ hol ding device (3) which-
can carry in and out a plate-like nmenber (2) at a plate-like nenber
conveying position and hold the carried-in plate-like nenber; a second

pl ate-1i ke menber conveyi ng/ hol di ng devicg_(lB) whi ch can be adjacent to
the first plate-like nmenber conveyi ng/ hol di'ng device at the plate-Ilike
menber conveying position, carry in the plate-like nenber (2) by the first
plate- | i ke menber conveying/holding device via. the . first plate-like .
menber cony / g hoId the pl ate-1.i ke menber carried in by
the first pla e- cﬂi-ﬂ%% g§¥g§§v R AT §§§93@d antl erpppandefe
hel d pl at e- EI r. at the Iat Ilke nber conveyi ng position; a -
first noving eV|ceg?% XK IMdving the first plate-like
menber’ conveylng/holdlng deV|ce |n a direction crossing the. plate-1ike
menber conveying direction between the plate-like menber conveylng

position and a first work p05|t|on at whi-ch a prescribed work is perferned : 

for the plate-like ~nenber held by the first ‘pl ate-1i ke menber
conveyi ng/ hol di ng device; -and .a second novi ng ‘device (35, 27, 40, 48, 70)
for nmoving the. second plate-1ike nenmber conveyi ng/ hol di ng deV|ce in a _
di rection crossing t he plate~ | i ke menber conveying direction between the .

pl ate-1ike menber conveying pOsitiOn and .a second work position at which a
prescribed worK is performed ~for: the plate li ke- menber .hel d by the: second o

:plate Ilke nenber- conveylng/holdlng deV|ce * C L-MS*. 97



wherein the plate=like nmenber is carried in and he "'1d by the first

pl ate-1i ke nmenber. conveyi ng/ hol ding device positionec he plate-Ilike.

menber conveyi ng/ hol di ng position by the fi rst plate-li menber
coriveyi ng/ hol di ng device, the first plgs_t e-1ike nenmber c Mmgm ﬂmml’.‘
device is noved to the first work position by the first d

[

; 9i’ h
the prescrcpgapgprk is perfornmed for the plate-like menber held by the *
first plat et-ylxi ke menber conveyi ng/ hol di ng device, the plate-like nmenber

hel'd by the fir AN 5 onyevyi ng/ hol.di ng device is carried in
from t%e ff’rst %b%(ﬁ'lé?j@lgg ﬁgﬁﬁ%ﬁ'&(&{ﬁ%ﬁﬁé/%m%@'dexi ce posijt i Ion;ad Ft_t .
the plate-1ike menber conveying/ holding position to the second plate-like
menbgr conveyi r@n‘ﬁfﬁlmﬁtﬁd&ed@ém%r SQBYQW@E(BQ'CMQ deyeei(8) whichagarceanry iro t he
first plate-like menber conveying/hol di ng device by the 'fl rst _pI ate-1like
menber cord@Rd puba iplateilikg membet (2)atd attlatedikecmdmbleaicenvéying ipasition and
conveyi ng/ hol ding device and held by the second plate-1ike menber .
conveyi ng/ it dhe gadied-ineplatelikesaembeérpl at e-1i ke menber conveyi ng/ hol di ng
device. is noved to the second work position by the second noving device,

ST | RESCUR e e R o IR Aol (T LY
Rl T 0 R R R g A
o o oA g relonel i B Sl erber O A

plate-1i BelikréEnr?lg\'ib%?'C%E)gilgy%né/%o%ir?gi mdé\’/icgh%ae.i ’Phea_ ﬂfst plate-like member

- conveyinglholding device, hold the plate-like member carried in by the: first

plate-like member conveying/holding device, and carry out the held 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 direction between the plate’-like member conveying posi_tio.n and a

first work position at which a prescribed work is performed for the plate-like

| member held by the first bléte—like member con\)eyinglholding device; and |

a 'seconc_l moving device (35, 27, 40, 48, 70) for moving the second

plate-like member. conveying/holding dévice. in a dfrection crossing_ the plate-

like member conveying 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 second plate-like member

conveying/holding dévice,



wort k areé of the work device is divided into two, a first—wrk—area—{(206H——

and a second work area (202), assumng the plate-1like merrirm"mm{mmm
direction at the plate-Iike nmenber conveying position as _ ll”l!' .
during a work for the plate-like menber, the first novi ng devi ce wowes s |
first plate-like menber conveying/ hol d%g_devi ce to the first work position

' ' ANt ' £ EQr for the
plate like  mormsrofig piteieinehitieri; §€@@Pﬁﬁ%:“n35é3‘aﬁf§§§vﬁi§i iﬂl&_‘égzhedi g
vi ce ' ' devi es .t econd. plate-like nmenbe
- Comveyt néi*h%f"&%ﬁé°°§Zefx?@%h$@ﬁq?Edgvﬁ%%ﬁo%@%peﬁggft ﬁw?hpﬁan{iln:@ R or
' ' I . | bed ' [ or e plate-like
el d by t REreedBRdRIRG ostidn, Bt e irEo Al ke membergoanying/hlding vor k
device for, a plate-like nenber according to daiml or 2, wherein the
pl at e- | i kéleviendheifisshplatedile snembeniconveyingbolding devicet is veduiot the,  t he

wor k device for performng the work for the plate-like nenber is a

conponent firstumork goasitor dtyuthd dirstTmoving devite, GRTEP ARG Preseitbey tiasikbrar d
angpt he first andgesecondagrat e-1ike rrer%er conveyi ng/ hré)l di ng devices are

first  anperRement e dBund HabBkl NEATSY! 6 A" pRIIRBORRAbEP M "0

work area (200) in the conponent nounti ng ar at us,

conmponent : is: di vided into a first nmounting area (201) and a
'se(r:n(;nd m?ﬁ?&%ﬁ'@mﬁﬁ%gﬁlél ong a board. conveying direction, the first

board conveyi ng/hol di ng.device can he noved to a _first component nounting
posi tion asyt hg{‘?i ré‘?{?ﬁm | Wgﬁbn aid ¢y  thet firslunbilatg-likeJ menbes 99
area by the first noving device, while the second board conveyi ng/ hol di ng

devi ce carfopyeyipgéholding adevicents ccarpedein framn the ofifsbs plateiikesmdnsberecond
conveying/holding  device positioned' at the platé-like member
conveying/holding position to the second plate-like member conveying/holding
device 'positioned at a position adjacent to the first plate-like mefnber
conveying/holding device by the ﬁrsi plate-like member conveying/holding
device and the second pla'te-like.member conveying/holding device and .held by
“the second plate-like member conveying/holding device, the second plate-like
| member conveyinglhqlding device is moved to the second work position by the
second moving device, and the prescribed work is berformed to the plate-like
member held by the second plate-like member co,nveying/holding device, and
the plate-like | member held by the second plate-like member
conveying/holding device is carried out from the second plate-like member
conveyinglholding device at the plate-like member conVeyingIhoIding posiﬁon

by the second plate-like member conveying/hold'ing device.



) ' nd nmounting area by the second noving device, an
rﬁ;kcgﬁz m" hﬂ 8 ndently mounted onto a board hel d by each board
conveyin 10 in each mounting area. 4. A work device for a

: . : . : t feed
| ate-1i ke nmenber according to Cl aim3ggwWwherein a first conponen _
5nit (8A, 8B) for feeding the conponentS to be nounted onto the board is

di sposed & an Aemdbriedigaigeofor izoplateéLlike tndrhbst a&swatrﬁg% éfa‘?rﬁf'\ﬂhén%ir? osite

: . ,. 9)
side of the second nounting area, a first conpone recogni tion— unit ( f
' ' ] IFGh& e f hers ent feed pnit on side o
the 111t onjarea dring otk Hevidfis AR IORRERT & oisd mﬁﬁ e tig& )ii‘l;éiﬁgﬂ?s
' | Iy the fir nting area, holds the cc

nead  (4) sHRA AR A Face) AN e TG an e obmsamvlcociomar o
board held by _the first board conveying/hol ding device positioned at the
first con‘g'&?\éﬁte‘"ﬁﬁmﬁmh@r%ﬂﬂﬂﬁ@ﬁ@@?%ﬂebmdmmnﬂnt_s are recogni zed by
the first conponent kecognition unit, and a second conponent feed unit

(18A, 18B) for dusiagiswark orthepplatsalie niemiber, ! firsttneihg déwcé)ﬂﬁg%si s

di sposed -at an end.edge portion in the second nounting area on.

[ ' ikki ' ine recognition
P 16y S mabEp eohVngBRing'd8RESTS the AR RTR bk BT, | and

- ANOL ke i tion.. the work devjce further
corg oS S R OO B o i il .o
ond mount THBECAR L8 Rrst Pt i Bsimlonriervevnoinkiing dsvisepwhild the

conveyi ng/ hol di nﬂ device positioned at the second conponent nounting

position SEEQA NG ABVRe knaves: thersasondiplate-like mlemtmmndeyiﬁgnwkﬁﬁg
device to the second work position in the second work area in which the
prescribed work is performed for the plate'-like member held by the second

plate-like member conveying/holding device.

3. A work dlevice fora plate;like member according to Claim 1 of 2, wherein '
the plate-like member is a board _ohto which components are to be mounted,
the 'wo_rk device for performing the work for the plate-like member is a
component mounting épparatus for mounting the components onto the.board
_and the first and second plate-like member conveying/holding devices are first
and second board conveying/holding device; and

a cbmponent 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 second mounting area (202) along a board
conveying diréctioh, the first board conveying/holding device can be moved toa

first component mounting position as the first work pqsition' in the first mounting



recognition unift. 5. A work method for a plate-like menber, conprising:

' ' I 1 nveyi ng/ hol di ng device (3) which can
\(lz\glrlrs ?nf :aFlzt oﬁt aﬂﬂl“”mmmﬂﬂel“m [ kg menber (2), and a second plate-like
menber conveyi ng/ hdl oi nd dévi ée t13) which can carry in and out and hold a
pl ate-1ike nmenber (2), are positioned Qaj acent to each other at a

-l | k] . ying th late-1ike er into
Phe. first raray e st B m@%yﬁﬂg'}%gﬁ%i‘Jf?é’%agv_s‘c‘,%dbﬁw‘r‘%y'?]g’ﬁ%m"g o
plate-1ikey Ln bEORYE , ng/ hol gl odeV| ce,t c(g;r&l%bnngégitn an thé)é,eclzonn%
gg;(/é??hé?hég%%i)gfl,hé\fc}g%%igcg?tsfg F?%s?mﬂt gp-l I ke Imertber_ copvgyi ng/ hol di ng
devi ce by WOk P?#qfslﬁn B the-secand mowpting area byythegeeondi mgvidgvdesice, i
carrying in and hol ding a subsequent plate-like - nmenber by the first er
pl at e- | i kdheesamaponants aye independently detrted lontd BebddrdHeld WyeégcH b&rd™

conveyi ng/ hol di ng device; nmoving the first plate-Ilike nmenbér

conveyi ng/dumveijing/tisding devicelThidaRh mbatfitd algd, Member conveying position to
a fir>s/t \?vork pgsigtion |gn a direction crossing a plate-Ilike nenber

conveying direction, and noving the second - plate-|ike nenber o _
conveging/hording device fromthe plate-like menber conveying position to

omveyi ng i ol stk Wpyich 7 RIGVEE riermbn adacrdin Vo blaim 3 mbereina
DTt o1 KT FRBRShe oy i . 5hon descing dhe cheanests twbb moacon.  and
plate-1ik .
perform ng a prescribed work for the plate-| |_ke_ member he! d -by t he second
onto the board is disposed at an end edge portion in the first mounting area on
an'dpposite side of the second mounting area, a first component recognition
unit (9) is disposed in a vicinity of the first component feed unit and on a side of
the first work position, and the work device further comprises a working Heéd
| (4) which can move in the first mounting.area,.holds.t.he'components from the
first component'feed unit, and mounts the componénts onto the board held by
the ﬁrst board conveying/holding device positioned at the first component
mounting position after the components are recognized by the first component
recognition unit, and
a second _cdmbonent feed unit (18A, 18B) for feeding the components
to be mounted onto the board is disposed at an end edge portion in the second
mounting area on ,ah qpposite side of the .ﬂrst mounting area, a second
component recognition unit (19) ié disposed in a vicinity of the second
component feed unit and on a side of the second work position, and the work

device further comprises a woi'king head (14) which can move in the secdnd

mounting area, holds the components from the second component feed unit,



| ate-1i ke menmber conveyi ng/ hol di ng devi ce at the second work position;
ﬁovi ng the first plate-like nenber conveying/holding device fﬁc’"’"ﬂﬂ"“ﬂ”ﬂﬂu Illl
work position to the plate-like nenber conveying position-in a il r tLIh il it
crossing to the plate-1ike nmenber convad ng direction, while noving E
second pl ate-1i ke menber conveyi ng/ ho ng device fromthe second wor

posi tion tand treupisatise |édfﬁp6ﬁé’ﬂ?§roﬁt‘6n‘fﬁé/!ﬁ%r§0ﬁéfd %nnlth%ﬁ@qlﬂrlﬁ%fi)log?% first

crassing to the plate-like melnb_er conveyi ng OIi [ﬁgt'l on, and W € T
-1 cﬂﬁ@) [ 0 vi_gce,an : -1 _
Prleﬁit)grl l:l(;ﬁ(\’/eyi ngf/gtqgtﬁg?ﬁ% d%g(/cjlécgy grﬂg’nggsf#i @%e&eﬁﬂpgcgﬂ?‘ppﬂeﬁ%d@ﬁuﬁfﬂﬂgar at

- r,conveyin osition, carrying out the plate- |ike
onber - heiAPT§PT PRt FoRtarerfY iareniRtisainiesh pay iy sesonchgothponeat f  om
the second. plate-|ike nenber conveying/holding device by the second
plate-Ii kereﬁggrﬁ' PR &Bitveyi ng/ hol di ng device, while carrying out the i
plate-like menber held by the first plate-like menmber conveying/ hol di Rg
device fromthe first plate-like nmenber conveyingl hol di ng qQV| ceto tI _ek
second plate-like nenber conveying/ hol ding device by the first plate-Iike

menber  cdhiveyiMg/dnehsbthed fsra ﬁlat@meMﬁﬂt?ﬂ?gaﬁlgﬁ%@gfe-' i ke menber

conveyi ng/ hol ding device. 6. A work net or e-1i ke nmenber

[ hi | rk.area, of the work device is
i vi ded nt o t vy e 3 ek leffie TBeD cBilyiBhRBifing, deviesolal omchian ar ca
202) assuyy { plate-like, ne r conveying direction at the plate-like.
( anar co%@@?“‘ggﬁgs‘?ﬁi and JLO?% %E&S@ﬂiﬁgmemb@r dRht and |a isecomdiiplate-like
ggnveying/hol i ng devices are noved to the work positions; the first
plate-Ii ké“ﬁ'ﬁ'g?ﬁé%%wfés/hﬁ@img)ﬂaving (d8y whict samwaay ihaarideuf ahdthold a

plate-like member (2), are positioned adjacent to each other at a plate-like
member conveying position, carfying the plate-like member into the first plate-
| like member conveying/holding device by the first plate-like mer_ﬁber
conveying/holding device, carrying in and holding the carried-in pléte-like
- member by the sécond plate-like member conveying/holding device via the first |
plate-like member conveying/hdlding device by the first plate-like member
conveying/holding device, and cal:rying in and holding a subsequent p'late-like
membér by thé first plate-like member conveying/ﬁolding ‘device by the first
plate-like.memb_er conveying/holding device;
| moving. the first plate-like member conveying/holding device from the
plate-like membér conveying position to é first work position in a dire.cti_on'
crossing a plaie-like member conveying direction, and moving the second
plate-like member conveying/holding device from the plate-like member

cbnveying position to a second work position in a direction crossing the plate-

like member conveying direction;



work position in the first work area, in whith the prescribed work is
performed for the plate-like nmenber held b)llllllﬂmllllﬂullmml I ke menber
conveyi ng/ hol di ng device, while the second Iif |

conveyi ng/ hol ding device is noved to L@e second wer k" pdsi tion . in the
second work area, in which the prescri work is perfornmed for the

. _ : i ke . ol di |
Beui co 05 Ao uoTKaifing & pleseribES Wik forthe %%‘#ﬁﬁ?ﬁjﬁéﬂ?ﬁ@%%‘% qu ;Pgteb
‘wher ei n | - ' onents are
be: ount ecP BRI, sBRRbES i doS e FRBARIING ferics el fher frstoworin @asHtiare. ando

menber is a.conponent nounting apparatus for nounting the conponents onto
the boar PEHYBIRG & preseiibed waek E)raﬁh@- Piak%lllﬂ%mnbebrlne@!bygfﬁeobdcmjl
devices are first and second board conveying/hol ding devices, and a o
conponent Pigtenlikenmenvhericoaveying®oijing device at the seerid Wor(pogitlogppar at us, in
whi ch conponents are nmounted is divided into a first nounting area (201) -

and a second nomovingotheafigt platedikedhitiibber BORF i ﬂdﬁmg#?lﬂregicéeﬁ%@g@#et he

first board conveyi ng/ hol di ng devi ce can be no et hteof ?rst b aptea
i i Ta) : fs | . , ; ; .
While the THSt WofK! posit %’siiﬂ%?—#‘é?ﬁﬁ%@%sg&.ogﬂewagtwmg? & gischertoong
] i Li ion in e
COTPETT (Behh B R Blakg ke Blarhiisr SorR S ingsRinctibnowhlle Mp g hassecansl Second

[ devi.ce, .and conponents are independently nounted onto a poard hel d
Eﬁv'eggh bdﬂ?@'%mh% FRAvEYing/helding deviee &aoh the secomd) wark posttionAtanor k-
nethod for a pl ate-1i ke nenber according to €laim7, wherein, in
the plate-like member conveying position in a direction crossing to the plate-like

)

member conveying direction; and

while the first plate-like member.conveyin'g/holding deviée and the
~second plate-like member conveying/holding device are positionéd adjacent to
each other at the plate-like member conveying. p'osition, carrying out the plate-
like member held by the second plate-like member conveying/holding device
from the second. blate-like member conveying/holding device by the second
plate-like member conveying/holding device, while carrying out the plate-liké
member held .by the first plate-like member conveying/holding device from thé
first plate-like member conveying/holding device to the second plate-like
member conveying/holding | deviée by lthe first plate-like membe:r

conveying/holding device and the second 'plate-like member conveying/holding

device.

6. A work method for a plate-like member according to Claim 5, wh'erein, |

when a work area of the work device is divided into two, a first work area (201)



thé first r’munting—aﬁea——t—he—-cénpanents are held by a working head (4) from

a first corrponent installed at an end edge portion on
an . opposite side ! %”Mntlng area in the first nounting area

dur| ng the prescribede war ter the conmponents held by the working
head are recognized by a first conporiég recognltlon unit (9) disposed in

un| a side of the first
%YL"LBLT%@L t$§°°f“dc®§t%oﬁen %3505@%-% RAtG e ate Pef eaienddont o
the f t vevi ng/ hol di ng devi ce positioned at the first conponen
rmﬁnt : ;13 {'?Bﬁ%}?ﬂﬁ)lﬁf %ﬁje‘ﬁé%%rﬁqwevm&ﬁwra%aebqs@mme platet ng,
conponent cogpi tion, and component nounting, in the second nounting _
ke SRR

area, the eheanvaying/apiding,devices arenyovedito theavork positiorss;cond
component feed unit (18A, 18B) installed at an end edge portion on an

opposi te side dhe fitat platedikecnember cogveyingihbkiind devies 8 thovedrbitRe fi?étea
and, after the conponents held by the working head are recogni zed by

second CoOMUTRVsitioPCIARBLArSIWYA hred, WPt RS BrbocRbad y%pgp‘égf&frmgg

second conponent feed unit and on a sid e secon

nted ont.o the second board -'
e A N S SR,
Pocor di g dE¥lee Whie she Spopnd plate ke ShemBet craevinasaoking devies f:mevadbot h

the first ;and second plate-|jke menber conveying/hol ding devices (3, 13),
and the fit |92’ﬂe £80RG Wtk nesition- ini the sepentarorkoareay imwhich thenpretevibeds ar e
synchronously noved in parallel to ether one of the first nounting area
(201). and wqré isepenformaslifor the plate-likeOMember heldnby tthe mﬁwté-hke

member conveying/holding device.

7. A work method fo.r a plate-like member according to Claim 5 or 6,

wherein, when the plate-like member is a board onto which compo'nents are to

| be moUnted, th.e' work device for performing the work for the plate-like member

is a component mounting apparatus for mounting the components onto the

| board, the first and second plate-like member: conveying/holding devices are

first and second board conveylnglholdmg devnces and a component mountmg

work area (200) in the component mountlng apparatus, in which components

. are mounted is divided |nto a first mounting area (201) and a se_cond mounting
area (202) along a board conveying direction;

the first board conveyinglholding device can be moved to a first

component mounting position as the first work position in the first mounting

area, while the. second board cohveyinglholding device can be moved to a

second component mounting position as the second work position in the
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second mounting area by the second moving device, and components are
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independently mounted onto a board held by each board conveying/holding

device in each mounting area.

8. A work method for a plate-like member eccordtng to Claim 7, wherein, in
the first mounting 'ar'ea, the .componen'ts 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 components held by the working head are
recognized by a first component recognition unit (9) disposed in a vicinity of the
first component feed unit and on a side of the first work position, the -
.components held by the working _h,ead are mounted onto the ﬁrst board -
' co.nveyinglholding device positioned at the first COmponent mounting position,

'while independentty from the above .component holding, component
recognition, and component mounting, ln the second mounting area, the
components are held by a working head (14) from a second component feed
unit (18A, 18B) installed at an end edge portion on an opposite side of the
second mou_nting area in the second mounting area, and, after the components
held by the wo'rking head are recognized t)y second component recognition unit
(19) disposed in a vicinity of the second component feed unit and on a side of
the second work position, the_ compo'nent's held by the working head are
mounted onto the .second board conveying/holding device positioned at the

second component mounting position.



9. A work method for a plate-like member according to Claim 7, wherein
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- the plate-like membef IS held across both the flrst énd second plate-like
member conveyinglholding dévices (3, 13), and the first and second plate-like
member conveying/holding devices are synchronously moved in parallel to
ether one of the first mounting area .(201) and_the second mouhting area (202)

to mount the components.



