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and: Hol ding Plate-1ike Menber S Technical Field The presehg Fgnggion
relates to an apparatus and nethod for conveying and holding a p e-like
mender, whérein a carried-in plate-like nmenber can be held and, after
prescribed operations such as printing, precessing, 10 conponent nounting,
and_so forth, the held plate-like nenber can be carried out. In
parficular, the present invention relates to a work apparatus such as a
conponent nounting apparatus or the |ike equipped with a plate-Ilike

menber conveyi ng/ hol di ng devi ce favor oard 15 conveyi ng/ hol di ng
device for holding a board when the boar onto whi ch conponents are

mounted is used a X lLate-1i ke nenber .and,.co nents .are
mount od on the bodrdtc® B el B S e me ) i T e e ddeoni ¢
circuit boar vgry in sizes widely froma small size type including a
portabl é tel e to a |l arge size board such as a server conputer or-the

like, it is being required to produce them nost efficiently in a mninm
process tinme. As a formof a 25 nounting apparatus, a robot-type nounting

apparat g, 'BeZhnical Field

| The present invention relates to.an apparatus and
method for conveying and holding a plate-like menber,
wherein a carried-in plate-like member can be held and,

_ after prescribed operations such as printing, proéessing,
10 | component mounting, and so forth, the held plate-like
member can be carried out. In particular, .the present
invention relates to a work aﬁparatus such as a component
1mounting aﬁparafﬁé or fhe like équipéed with a plate-like
rember conveying/holding device fav&rable as a board

15 conveying/holding device for holding a board when the board
onto which components are mounted is uéed as an example of

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

.Béckground Art

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

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



whi ch a worki ng head for sucking el ectronic conponents is noved by using
an XY robot to nount the electronic conponents, is becom ng a main,
stream Hereafter, an exanple of a conventional 5. electronic conponent
nmoudting apparatus is explained with reference to Fig. 35. In the figure,
reference nunerals 1201, 1202 and 1203 denote conponent feed units for
tapLng conponents. Reference nuneral 204 denotes a conponent feed unit for
10 Tonponents housed on a tray. Reference numerals 1205 and 1206 denote
recognition' cameras for picking up an inage of a suction attitude of an
el ectroni c conponent in a working head before nounted. Reference nuneral

1207 denot ggigh OZgbEk Sh@t heBdl Forhosisd Pt @ié&@i&ﬁi/COEoﬁ'Faﬂgneé Razzl es
15 suitable for a plurality of kinds of electronic conponents. Reference

nuneral 1208.denokes adigadennl okycarWitg 3 sbaek’ Oine C:e&%gggog%fd

1211 into a conponént nounting- work area. Reference nuneral 1 enotes a

board . COpNE BﬂgbgghdgggbggghgﬁgﬁlFﬁgggdgt%%? upport rails 1209a, 20 1209b

for supporting an electronic cir oar . The board

conveyi ng/ hol di ng deyce 1209 is ganstilubgdesuche thal ong suppoct fail

1209b can be noved as tar as & position accordi ng to thé maxinim size
SLoLPE L EEAPERLE S LAHIMAN i P PR e 5T SLETER IMIELS! 2, 1203
reference to Fig. 35.
In thé figure, reference numerals 1201, 1202 and
1203 denote component feed units for taping components.
Reference numeral 204 denotes a component feed unit for
10  components housed on altray. Reférence numerals 1205 and
1206 denote recognitiorn cameras for picking up an image of
.a suction attitude of an,electroni¢ component in a working
ﬁead. bef§re mountéd. Referencé numeral 1207 denotes a
nozzle station for housiﬁg a plurality of kinds of nozzles
15 suitable for a plurality of kinds of electronic components.
Reference numeral 1208 denotes a loader for carrying an
electronic circuit board 1211 into a component mounting
work area. Reference numeral 1209 denotes a board
 conveying/holding dévi¢e composed of support rails 1209a,
25 1209b for supporting én electronic circuit board 1212. The
board conveying/holding device 1209 1is constituted such:
that one support rail 1209 can be moved as far as a
position 1210 according to the maximum size of the

electronic circult board to be applied. Reference numeral

25 1213 denotes an unlocader for carrying the electronic



a 3 circuit board 1211 out of the conponent nounting work area.

Qperations in the conventional electronic conponent nounting apparatus are
expl.ained with 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 showmmn with Ain Fig.
35. An el ectronic conponent. is sucked by3a conponent suction nozzle
attached to the working head from a taping conmponent feed unit 1201. The
wor ki ng head is 10 noved and a suction attitude of the sucked conmponent is
measured by a recognition canmera 1205. After the' «calculation for a

posi ti on corriamhiidn boahel AXKebWENDT RS A@NFIREROMANNTNG SidmuRERd ont o
the electronic circuit board 1212 by novenent of the worki'ng head while

its 15 position is corop%crtae;ciod\ﬁanvﬂn | et connaiM: fead unletlegtqronl%edl ng

el ectroni c conponents i's also disposed in the rear of the conponent

mounti ng wWoenpogianef Hdien#Dunt bpBarappar ‘?str‘és é’:?pfé‘ﬂ*!%%&? %%‘?‘c%ﬁ?rom

nunmeral s 1203 and 1204. An image of an el ectronic conponen sucke

the taping 28 gagponent fHedsyoitydR93 eiréﬁftcggggae%g%aggs %gg %e%}r ay

1204 is al so plcked up by a recognition canera ude

cortectt on, DYhe RhekEATaS recean 23020 anant SRe o aneed oft BOFRGTS
el ectroni ¢ fLEGUIL Gt shown) is moved by an XY robot along a path shown
with A in Fig. 35. An electronic component.is sucked by a
component suction nozzle attached to the working head from
'a taping component feed unit 1201. The working head is
10 .mbved and a suction attitude of the sucked component is
measured by a recognition cémera 1205. After the
calculation ~for a position correction, the sucked and.
recﬁgnized compbnént is mounted onto the eledtronic circuit.
board 1212 by movement of the working head while its
15 position is corrected. Meanwhile, a component feed unit
for feeding electronic components is also disposed in the
rear of the component mounting work area of the mounting
‘apparatus as shown with reference numerals 1203 and 1204.
An iﬁaqe of an electronic component sucked from the taping
20 component feed unit 1203 oi the compénents housed on a tray
1204 is also picked up by a recognition camera 1206 so that
its attitude ét a suction position is recognized. After
the calculation for a position correction, the sucked and

recognized component is mounted onto the electronic circuit

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



25 board 1212 by a nozzle. This path is shown with B. 4 In recent years,

el ectronic circuit boards vary fromof a small size type to of a |arge size
type. In an electronic conponent nounting apparatus,. support rails

1209a, 1209b are designed in a size in which a board of up 5 to the nmaxi num
size can be supported. Therefore, the support rails 1209a, 1209b are
constituted such that the support rail 4209a on the front side of the
noutiting apparatus is fixed while the support rail 1209b in the rear can
be noved 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 ofrp thg-eppPPQEhrsal lel2B8nild @ sABit Boa@dRodfdsy this
seriously hinders reduction of a nounting tinme since the noving distance

of the world-ng, head f40m pucthoneobe! 8 lor & oAl figereopenl o Nt i ng

through recognition is 1ncrease resulting int ving tinme as

shown iW't%1%%&0%-cmiéo?nﬁ}o%%n@u%w&'fﬂg{fﬁg%g%th%,be adiead g yeduce

costs of nour Ing-él'ectTonic conponents, i stances ween ree _
D ocess of 12008t PEITE b omer e il s S RES T Dl foBRRRGESt R
nnunt%pg time. _Jo mnimze t@e di st anges betme%% the thé%%gaproces%%s, :

there=i s _att‘?etﬁ}aa ﬂ“ﬁﬁ%r&l Izﬁ n%%n&’%uﬁblgpp Fgl ls I L9459, fupport

pins MhiChs%%%o¥€ﬂ¥§¥¥gbf58gg, 12090 are constituted such that the

support rail 120%a on the front side of the mounting

.apparatus is fixed while the support rail 1209%b in the rear

can be moved.depending on the board size. Consequently,

10 the component feed unit§ 1206, 1204 in the réar are

disposed further behind the furthest rear position 1210 of

the Support rail 1209b. In a small size board, this

séridusly hinders reductibﬁ of~a mounting time since the

moving distance of the working head from suction of the

15 electronic component to mounting through recognition -is

increased, resulting in the longer5 moving time as shown

.with path B, While the mounting time needs to be reduced

to reduce costs of mounting electronic components, the

distances between_ three pfocesses, that is, a suction

20 process, recognitioﬁ .process, énd'-mounting ﬁrocess of

electronic components needs to be minimized to reduce this

mounting time. To minimize the distances between the three

processes, there is a method of integrally moving support

rails 120%a, 1209, support pins which are disposed below

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



25 the support rails 1209a, 1209b and support the electronic A5 circuit
board from downward, and a support plate, on which the support pins are
di sposed, depending on the electronic conponent to be fed. However,
ane¢hani smfor noving the support pins and the support plate is required
and the 5 novenent anount of these nmenbers itself is little. Thus, this
method is not very effective. In view of 5the nounting quality, noving the
el ettronic circuit board nore than necessary during conmponent nounting is
not a good net hod. Accordingly, the object of the present invention 10 is
to provi de an apparatus and nethod for conveying and holding a plate-Ilike
menber, whergiquitthéqarat eftikedovenberd, 88 hesoppbiredpglate) rCAMRH Ng
position and then noved to a desired work position to performa desired

work  ef fi direntsuppatit Gpimﬁﬂai‘l@diép@@é@ﬁcaégﬁnéin&rhénsitﬁ% Frddhgolac
pl ate-1i ke nenber and, after the desired work, can be noved to a conveying

posi tion asdnpabiened tUtbSoredat HBGeRkat e Iden IR £hs ﬁé@%g@dtb@

hel d, and carried out efficiently and rapidly, and thus the above 1TsSsue is

ToUNt i NG Apnararts ot poad i h Tobroar e PERE 9. Faget el A N Rol ding
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this method is not very effective. In view of the mounting

quality, moving the electronic circuit board more than

'necessary during component mounting is not a good method.

| Accordingly, the object of the present invention

iQ _ is'to provide an apparatus and method for conveying and
holding a plate-like member, wherein the plate~like'member'

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

'a désiféd. work position to ée?form é. desired wofk
effiéiently while been held irrespective of the size of the

15 plate-like member and, after the desired work, can be moved

to a conveying position and cafried out so that the plate-

like member is carried in, held, and carried out
efficiently and rapidly, and thus the above issue is solved.
Furthermore, the present invention provides a

20l component ﬁbuﬁting appafaéus equipped with the pléfe-like
member conveying/holding device as a  board
conveying/holding device, wherein the moving distances of a

component holding member between component holding,

component recognition, and component mounting can be

25 reduced irrespective of the size of the board to shorten



conponent recognition, and conmponent nounting can be 25 reduced
irrespective of the size of the board to shorten the nounting tine and

t her.eby i nprove nmounting efficiency. D sclosure O Invention In order to
achteve 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 ®olding a plate-like nmenber,
conprising: a first rail-like holding menber and a second 10 rail-like
hol di ng nmenber, each including a conveying nenber for conveying the

pl ate-1i ke nenber so that the plate-like nenber can be carried in and out
and hel d; #hbahbuatiay shakt andi theicebgi $ppsetat poextend ielffi@i@hf:gcti on
perpendi cular to a longitudinal direction of 15 the first rail-|I

hol di ng menber and the second rail-Ilike holding nenmber and noves the second
rail-like holding menber or noves the first rail-Ilike holding nenber and

second raiptbékesBpkdbROTAREBRLIohN parallel; a rotation drive unit which
drives rotation of 20 the ball screw shaft; a first nut which is attached

rotatably relative tg bhgefi£5t 2ERibybi Eﬁehab%ggo BYRRE) | 8RE, pregent

screw-threaded w th the screw shaft; a second nut

1 ached Lnbdeei g AP @lisks 18hdkag.rEaher and screw threaded with
the . |

According to a first aspect of the present
invention, there is prﬁvidad a device for conveying and
holding a plate-like member, comprising:

a first rail-like hélding' member and a second

10 rail-like holding membér, each inciuding a conveying member
for conveying tﬁe plate-like member so that the plate-like
member can be carried in and out and held;

2 ball screw Shaft which is disposéd to extend in
a direction perpendicular to a longitudinal direction of

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

| holdin§ member and moves the second rail-like holding
member or moves the first rail-like holding member and
second rail-like holding member in parallel;

a rotation drive unit which drives rotation of

20 : the ball screw shaft; |

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

a second nut which is fixedly attached to the

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



7 screw shaft; and a selective | ock nechanismwhich can alternatively

sel ect an operation of engaging with the first nut of the first rail-Ilike
hol di ng menber to stop 5 rotation of the first nut and an operation of

rel gasing the engagenent with the first nut of the first rail-like

hol di ng menber to allow the first nut to rotate relatively to the first
rail-1ike holding nenber, wherein after t/he selective | ock nmechanism 10
rel 2ases the engagenent with the first nut of the first rail-like hol di ng
menber to allow the first nut to rotate relatively to the first .rail-Iike
hol di ng menber, only the second rail-Iike holding nenber is noved by

rotating theg-rsgrewshafingand a position of the second rail-like holding
15 nmenber relative to the first rail-Iike holding nenber is changed,

while, after the selegtivedideinRchanigpyis gagageds enf i rstaput of
the first rail-like holding nenber, the first rarl-11 e h glng me er and

oy oot R L AR BRSSO il EA el
et o, hELe hacPia U6 3080 o, pr ERR UG Bk 4, dm
drive ani Ui s MG AY IR A3 8BS AN WET 28 LAY BT the
engagement with the first nut of the £first rail-like
holding member to allow the first nut to rotate relatively
to the first rail-like holding member,
whereinl after the selective lock mechanism
.10 releases the engagement with the first nut of the first
‘rail-like holding member to allow the first nut to rotate
relatively to ;he first rail-like holding member, only the
second réil—like-holding member is moved by rotatin§ the
screw shaft, and a position of the second rail-like holding
15 menmber relative to the first rail—like holding member is
changed, while, after the selective lock mechanism is
~engaged with the first nut of the first rail-like holding
membef, the first rail-like holding member and the second
rail-like holding member are integrally moved in parallel
20 by rotating the screw shaft.
According to a second aspect of the present
inventioﬁ, there is provided a device for conveying and
ho;ding a plate-like member according to the first aspect,

wherein the rotation drive unit is one motor for driving

25 forward and reverse rotation of the screw shaft.



8 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 5
is not attached fixedly to the second rail-1like holding mnenber, but
attached rotatably relative to the second rail- |ike holding nmenber, while
the selective | ock mechanismcan selectgalternatively 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 engagenent
with the second nut of the second rail-like .holding nenber to allow the

second nut to rotatep-aa¢dding sebecti venliogk preghani sy ekease
engagenment with the first nu? of the first rallﬁllke 15 ho%d 5%%enber to

al I ow t he f&%%m% totﬁﬁ@tss fpé A slh&%d t0 éé\ﬁéér r[ ﬁ&e&; éc}gﬁoé‘f%ﬂ

menber and t €n rotates t to nove on
el ect tve  PoaRiREcRan eher kel Mol ndald il %19%89%%‘%58%8 hui “ﬁf
ol ati vel y“ 8‘“—??11;' $Beonscord mﬂ%&c%ﬁm%%@x G e cHEr ot aP B L e
he sEcond Faie] | BECABIAfnd MSDSF 5B (IR SCUSBS 28 hhsHahtce BRIMLER T he
first rall-g grvoggkngtgggggé gggaggbiy relative to the second rail-

. like holding member, while the selective lock mechanism can
select alternatively an operation of engaging with the
second nut of the second rail-like holding member to stop

10 rotation of the secoﬁd nut or an operation of releasing
engagement with the Ssecond nut of the éecond rail-like
_hplding'member to ailow the second nut fo rOtate; and
. ' the selective lock méchaﬁism releaées the
engagement with the first nut of the first rail-like

15  holding member to allow the first nut to rotate relatively
to the first rail-like holding member and then rotates the
screw shaft to move only the second rail-like holding
nmember relatively to the first rail-like holding member, or

' the selective lock mechanism releases the engagement with

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

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



9 second rail-like holding nmenber is changed, while the selective |ock
mechani sm engages with the first nut of the first rail-Ilike holding nenber
and .t he second nut of the second rail-like holding nenber and then rotates
the*screw 5 shaft so that the first rail-Ilike holding nmenber and the

second rail-1like holding nenber are integrally noved in parallel.
According to a fourth aspect of the present invention, there is provided a
device for conveying and 10 hol ding a plate-like nenber according to any
one of the first to third aspects, further conprising a |inear guide
mechani sm which is disposed to extend in parallel to the screw shaft in a

direction pRIRaNi Gulia-tikeanndtidahg dineRBEEON; Of EREAGEE, t hgniak! -dhike

hol di ng nenbers and 15 gui des parallel novenent of the two rail-Ilike
hol di ng détlv‘éCCleq& r&ﬂeél?ar?isfmfézhg@é@@%lﬂfx EH@ &&%%%”E«ut' rb‘fierEHeO”
there is provi a device for conveying and holding a plate-Iike nmenber

accor di ng 1A £ £¥1£§1&th89d§hﬁshe t% %?&P €ﬁ§3§£%¥n¥ﬂe£¢?rs?hraﬁ-I|ke

sel ective I'6¢ nedhanlsn1engages Wi t I'Tst
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second rail-like holding member are integrally moved in
parallel. |

| According to a fourth aspect of the present

invention, there is provided a device for conveying and

10 holding a plate-like member according to -any one of thé

| first to third aspects, further comprising a linear guide

mechanism, which is disposed to extend in parallel to the

screw shaft in a direction .perpeﬁdicuiar to an. aXial

direction of each df the rail-like holding members and

15 guides parallel movement of the two rail-like holding

" members.

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

20 first te fourth aspecfs, wherein fhe selectivé lock
mechanism engages with the firsf nut of the first rail—like
holding member to rotate the screw shaft and then the first
rail-like holding member and the second rail-like holding
member are iﬁtegrallylméved in parallel so that, first, the

.25 first rail-like holding member is positioned at a réference



10 “position and then the selective | ock mechani smrel eases the engagenent
with the first nut of the first rail-like holding nenber to allow the
first nut torotate relatively to the first rail-Ilike holding nenber and
then rotates the 5 screw shaft so that only the second rail-Ilike hol ding
menber is noved and a position of the second rail-Ilike holding nenber
relative to the first rail-like holding #Bnber at the reference position
is thanged to adjust the gap between the first rail-Ilike hol ding nmenber
and the 10 second rail-like holding nenber, and then, the selective |ock
mechani sm engages with the first nut of the first rail-Ilike holding nmenber
and then r@cstidsiarhanst ridwsidfe sd adfatve Heodk mstchaidsn i kel edwdditig
menber and the second rail-like holding nenber are 15 integrally noved in
paral | el whiehgragemendj ustiddh gapei sfimakbntaiunedof Acithos di figrdto arasidetiikaspect
of the present - invention, there is provided a device for conveying and

hol di ng a phatlekinigk enemirerert acaldrali nghé of Anyt onatoto taka?@ fidisttike1fifth
aspects, further conprising a stopper which is brought into contact with

the plate-| ke thit@Erdto ridsitiken etk hed dnditee Pl 8hQ- khke wewheesatnbhe
prescri bed position when the plate-like nenber is conveyed between the

first gail-ktkewhokHany nesbethaandobhy sereNtsdding | s 1-25 1wl diong i pgnber
by the conveyi ng nenber.
member 1is moved and a position of the second rail-like
holding member relative to the first rail-like holding
member at the refefence position 1is changed to adjust the
gap between the first rail-like holding member and the
10 second rail-like holding member, and.

then, the Seléctive lock mechanism engages with
the first nut of the first rail-like holding member and
then rotates the screﬁ shaft so thatlthé firét rail-like
‘holding member and the second rail-like holding member are

15 integrally moved in parallel while the adjusted gap 1is
maintained.

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

'20 first to'fifth aspecté,:further-comprisingla stop?er which
is brought into contact with the plate-like member to
position‘and hold the plate-like member at the prescribed

position when the plate-like member is conveyed between the

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

25 holding member by the conveying member.



Il According to a seventh aspect of the present invention, there is
provi ded a conponent nounting apparatus equi pped with a device for
conveyi ng and holding a plate- |ike nenber, wherein the plate-I|ike nenber
is & board onto 5 which conponents are to be nounted, two of the devices
for conveying and holding a plate-like nmenber according to any one of the
first to sixth aspects are used as board jgconveyi ng/ hol di ng devices for
conVeyi ng and holding the board in the conponent nounting apparatus for
nounting the 10 conponents onto the board, a conponent nounting work area
in the conponent nounting apparatus, in which the conponents are nounted,
is divided into a flrﬁhcggaghhngt agﬁas%g%n%hseggggcgnqgk!qgugrgé glggg t he
orne of the 0 it

board conveying direction, _ evi ces conveyi ng an ing a
the f et meORERRSChr ekighd ¢ Roorarnerdqa, FalraPREoRoLpEaEs st gt " "
"t he - secBRETABEN: IidParbale i ob0h BOAVHYCORvEPhe M hGE BOZUEVI co -
aspect of ¢ RAKB) BEBRFE. | HBEREEEn e aHE oG ety FROPSF CHhmorBnEL fodREP ng
apparatus equipped wwth a device for conveying and holding a plate- |ike

menber SaccoVBiRy CEMPRRCRESeAER ASpOEt PANRLES n R | Fae devderenfor

nmounting position of the first board .
_ conveying and holding a plate-like member according to any

one of the first to sixth aspects are used as board
conveying/holding devices for conveying and holding the
“board in the component mounting apparatus for mounting the
10 components onto the board, a component mounting work area
in the éomponent mounting apparatus, in which the
components are mounted, is divided into .a .first mounting
area and.a secbnd mounting.aréa along thé board conveying
direction, one of tﬁe devices for conveying and holding a
llS plate-like member is used as a first board
conveying/holding device in the first mounting area and the
other device for conveying/holding a plate-like menmber is
used as a second board conveying and holding device in the
second mounting area, and each board conveying/holding
20 | device is indépendently driven in each méunting aréa.
According to an eighth éspect of the present
invention, there is pfovided a component mounting apparatus
equipped with a device for conveying and holding a plate-
like member according to the seventh aspect, _wherein a

25 first component mounting position of the first board



12 conveying/ hol ding device in the first nounting area and a second
conponent nounting position of the second board conveying/hol ding device
in the second nounting area are disposed in zigzag so as to be diagonally
oppbsed 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 holding a plate- |ike nmenber according to the
seveénth 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 nmounting area on an opposite side of the second

nounting aresnvafichd Hd Iding ci@enedt i heeddnifdigt mitidtisgdhspasedd iy t he
vicinity of the first conponent 15 feed unit, and a second conmponent feed

unit for fegdidih t BempeaRReNERLSnt Pnde JrIntieh 0Blk0 LhE bogkshat B

d
edge portion in the second nounting area on an opposite-side of the first

The v ai i 15 BT e Seommonent L e R ro e fori g o et oneh

the vicinity of conponent feed unit. In 0 a

aspect of t I £ ion, _there.is proyi nen nti ng
appar at us cg'gst#;)s%?gqvﬁ t%P%zego]%v?%ea%o?ocggﬁve%ar%érgaﬁgl}ﬁoﬁﬁgﬁgeg %P_gtgéc 5 I'ike
nenbe&saccqﬁgkﬁg to the ninth aspect, wherein the

According to a ninth aspect of the present
invention, there is provided a component mounting apparatus
équipped with a device for conveying-and holding a plate-
like member according to the seventh or eighth aspect,

10 wherein a first component feed unit for feeding the
components to be mounted onto fhe boani.at.an end edge
portion in the first mounﬁing érea on an oppoéite side of

_thé.second mounting.area, and a firsﬁ'component recoénifion
unit is disposed in the'vicinity of the first componenf

15  feed unit, and
| a second component feed unit for feeding the
éomponents to be mounted onto. the board at an end edge
‘portion in the second mounting area on an opposite side of
the first mounting area, and a second ¢omppnent recognition

20 ‘unit is dispééed in the vicinity of the second component
feed unit. |

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

25 like member according to the ninth aspect, wherein the



13 first conponent feed unit, the first conmponent recognition wunit, the
second conponent feed unit, and the second conponent recognition unit are
di sposed substantially point-symretrically with respect to a center of the.
whofe 5 conmponent mounting work area conbining the first nounting area and
t he second nmounting area. According to an 11th aspect of the present
invention, there is provided a conponentigounting apparatus equipped with
a déevice for conveying and holding a plate 10 |ike nenber according to the
ninth or tenth aspect, wherein the first conponent nounting position of
‘the first board conveying/holding device in the first nmounting area is

determ ned 41} LONSLAGKALLONeL0g2ufll £ ARGE BeLURCR RIS re cOyOARA T oCd

unit and the Ti1Ts onponent recognition 15 unit, e the second

conponent nnuqahggﬁggsggc%gdpfcggg?ngggongeggangnfgpveyﬂgglgggcﬁgg*d%gyice

in_the_sec&ﬁﬂ' Ing area is ermned n consideration to a distance
bet ween t he second ,conponent. feed unit, an he ;s 3 C : , .
recogni ti of TR ASHIH MG T a4t h gg ecg§§%8?%g presgﬁ%ﬂh¥ﬁ&éﬁiion
there is provided a conponent nounting apparatus equi pped.with a,device

f or conveyﬁﬁjﬁ%ﬁfﬂ%ﬂ%ﬁQ%féi¥¥eﬂigthgﬁpggﬁbg? Ecé€§§¥%§ 5 ghﬁ SRELS the
ninth to 11th aspects, wherein the first conpaqnent feeg.un%t andtthe 25
secon® conpFERERR e de UM 1% e""@BEp&ﬁ@ﬁt qoé‘\g’&ndﬁgt sthe Iirst mounting

area and the second mounting area.

According to an 11lth aspect of the present
invention, there is provided a component mounting apparatus
equipped with a device for conveying and holding a plate-

10 l1ike member according to the ninth or tenth aspect, wherein
the first component mounting position of the first board
conveying/holding -device in the first mounting area is

.determined in considerafioh to a diétance between the first
component feed unit ‘and the first component recognition

15 unit, while the second component mounting position of the
second board conveying/holding device in the second
mounting area is determined in consideration to a distance
between the second component feed unit and the second
component recognition unit.

20 According to a iZth aspect of the present
invention, there is provided a component mounting apparatus
equipped with a device for conveying and holding a plate-
1ike member according to any one of the ninth to 1llth

aspects, wherein the first component feed unit and the

25 second component feed unit are component feed units for



14 housing taping 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
equfFpped with a device for conveying and hol ding a plate |ike menber
according to any one of the seventh to 12th aspects, wherein the first
conponent nounting position of the firs4 board conveying/ hol ding device in
the*first nounting area and the second conmponent 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-typenegapagetap Besd ddbonBntWhi€dh bbe kamanenbstbo #ies MRty onto
the board are Hhoused on a tray, is disposed at a position other than the

15 first gaspanent FRUNELRAGOAGAEL! ABuLAd! BRa hLig! {goUNthpg. area, and

-anot her tray-type conponent feed unit.in e conponents to be

nmounted onto the bo§5g0?5§n809§gd_%n'q3gﬂwngs'éhgﬁgggseghgg g?gséggond

cornporient nounting position” in the second mounting area. ccording to a
mount | ng. SRREPELEE: P e ekt W ER A2 TP apSaBRS eyt Gt nr AR
Whor i n, WRSHERS BRGRd 4 <VbVey EoF bEOREEK the 08 AT PHRESRol di ng
nenber'anfiigem%%g%yjéégéféigg to any one.of the seventh to 12th
aspects, wherein the first component mounting position of
the first board conveying/holding de&ice in the first
mounting area and the second component mounting position of
10 the second board conveying/holding device in the second
mounting area are disposed in zigzag so as to be diagonally
opposed to each'pther, a2 tray-type component feed unit in
- whiéh the components tb be moﬁnted. onto fhe board are
housed on a tray, is disposed at a position other than the‘
15 first component moﬁnting' position in the  first mounting
area, and another tray-type component fead unit in which
the components to be mounted onto the board are housed on a
tray, is disposed at the second component mounting position
in the second mountiﬁg area. 
20 +  According to a- 14£h aspect. of the preéént
invention, there is provided a component mounting apparatus
equipped with a device for conveying and holding a plate-
like member according to any one of the seventh to 13th

aspects, wherein, when the board 1is conveyed between the

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



U 15 hol ding nenber by the conveying nenber, each board conveying/ hol di ng
device further conprises a stopper which 1is brought into contact wth the
boar.d and. positions and holds the board in a vicinity of a center of the
whoFe 5 conponent nounting work area conbining the first nmounting area and
t he second nounting area. According to a 15th aspect of the present
invention, there is provided a conponent {gounting apparatus equi pped with
a dévice for conveying/holding a plate-like 10 nenber according to any one
of the seventh to 14th aspects, wherein, when the first board
conveyi ng/ hol di ng device and the second board conveyi ng/ hol di ng device are

From the 11 EHAREEr iBagl Tl e 1 Pyl | ABRRRRC e R o
vent 1 on, GV G Gk 8RB o FRE S sa TP R wi
one of 1 he SevBHPRSED 1hER S0 Uehte, &R Pe i Rfnd O osie: T
inl onder | TRRLEny Py noPel bhar & Ol STRY cien DokPHLeEorvoy EAS) HBRdthg

device, wherein the first board conveying/holding device and the second
boar d 2 component mounting work area combining the first mounting

area and the second mounting area.

According to a 15th aspect of the present
invention, there is provided a component mounting apparatus
equipped with a device for conveying/holding a plate-like

10 member according to any one 6f the seventh to 14th aspects,
wherein, when the first board conveying/holding device and
the second board conveying/holding device are positioned

: adjaéént to each other in one line, the board can be
conveyed from the first board conveying/holding device

15 towards the second board conveying/holding device.

According to a 16th aspect of the present
invention, there is provided a comﬁonent mounting apparatus
equipped with a device for.conveying and holding a plate4
like member according to any one of the seventh to 14th

20 aspects,.furiher comprisiﬁg a.loadef for carrying the board
into each.board conveying/holding device and an unloader
for carrying the board out from each board
conveying/holding device, wherein the first board
conveying/holding device and the second board

25 conveying/holding device can independently perform



¥
25 conveyi ng/ hol di ng devi ce can independently perform 16 carrying-in of the
board fromthe | oader and carrying-out 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 holding a plate-Iike nenber,

wher ei n,
perpendicular to a longitudinal directien of a first rail-1ike holdi

menmber

when a ball screw shaft disposed to extend in a direction

menber conveyi ng/ hol di ng devi ce equi pped with the 10 first rail-Ilike
hol di ng menber- and the second rail-like holding nenber, which can carry in

threaded to the ball screw shaft and attached to each of  the first

LM JTRIB &I AR 1133136 C Qb g ivldike 15 hol ding menber is

regul ated so that the first rail-Iike- holding nenber and the second

rail-1ike holding ngy r&¥§%_iﬂgeq{aliytgnyggpé?tpa5§lI%hé()

rail-1ike

pl ate-1i ke nmenber; "and reg

ation of rofation o

ng

and a second rail-like holding nmenber rotates in a plate- |ike

and out anghhe)thd-iPl gk ethikeoaraberron Ofied | DHa8bra el ¥ S h$-Saf ew

t he

the nut of &l ther one

) ke ARG IerbeL 8l (e Lt Bhod 2l “hliodoldling opEbensandd e

second rai

dirng nenbe ease hat "t he nu

20

i th,.the ball haf A h haf t,
moverbnt SO o FAYE TIkS HIPH Y niRBEE R PRUER ared hhh CRE S ner

10

15

20

25

shaft disposed to extend in a direction perpendicular to a
longitudinal direction of a first rail-like holding member
‘and a second rail-like holding member rotates in a plate-
like member convéying/holding device equipped with fhe
first rail-like holding  ﬁember and the second rail-like
holding member, which can carry in and out and hold a

plate-like member, rotation of a nut which is screw-

'threaded to the ball screw shaft and attached to each of
‘the first rail-like holding member and the second rail-like

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

holding member and the second rail-like holding member are

integrally moved in parallel to convey the plate-like

member, and

regqulation cof rotation of the nut of either one
.faii-like hélding member of the .firsﬁ rail-like hblding
member and the second rail-like holding member is released
so that the nut is rotated together with the ball screw
shaft upon rotation of the ball screw shaff, movement of
the one rail-like holding member is regulated and the other

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



25 rail-like hol di ng menber of the first rail-like holding a S 17 nenber
and the second rail-like holding nenber, of which rotation of the nut is
regul ated, is noved during rotation of the ball screw shaft so' that only
thes;* other rail-like holding nenber is noved in parallel with respect to
the one 5 rail-like holding nenber to adjust a gap between the first
rail-like holding nenber and the secondifail-1like holding nenber.
Accerding to an 18th aspect of the present invention, there is provided a
met hod for nmounting 10 conponents, conprising: carrying in a board froma
| oader to a first conveying/holding device; noving the first board

conveyi ng/mgisingadevitte sHotchdgrahe-takei edlidirhpandmbern sifdevimicione
conponent 15 feed unit; nounting conponents in the one conponent feed

unit ont o Adie tied b hetrle biut hesf reghilheany igomeadnaltholl ne eeniide,;
carrying out the board fromthe first board 20 conveying/ hol di ng device; -

carrying i $oarda¢ar idadnpuind £OMsbhenbicr Ynl poakd eeneeyingl nalidiang

device into a second board
holding member 1s moved in parallel with respect to the one

5 rail-like holding member to adjust a gap between the first
~ rail-like holding member and the second rail-like holding
member.
According to an 18th aspect of the present
invention, there is provided a method for mounting
10 components, comprising: | |
carrying in a board from a loader to a first
conveying/holding device;
moving the first-board'conveyiné/holding device
holding the carried-in board to a side of one éomponent

15 feed unit:;

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

carrying out the board from the first board

20 .conveying/holding device;

carrying the board carried-out from the first
board conveying/holding device into a second Dboard

conveying/holding device;

moving the second board conveying/holding device

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



conveyi ng/ hol di ng devi ce; noving the second board conveyi ng/ hol di ng devi ce
25 holding the carried-in board to a side of the other 0 18 conponent feed
uni t,;; mounting conmponents in the other conponent feed wunit . onto. the
board held by the second board conveying/hol ding device; 5 carrying out
the board fromthe second board conveying/ hol ding device; and carrying the
board carried-out fromthe second boardgonveying/holding device into an
unl bader. According to a 19th aspect of the present 10 invention, there is
provi ded a nmethod for nounting conponents according to the 18th aspect,
wherein the conmponent. nounting in the first board conveyi ng/ hol di ng

devi ce and qpo ypting in the second board conveying/ hol di ng
devi ce arecéﬁﬁﬁﬁggﬁegﬁgﬁyﬂge?forned. 15 According to a 20th aspect of the

present- invention, ] LOVI net h f unt | g?gp ts

according to the 18t%g§ég%%§,Eﬁﬁé?éﬁﬂ?@mﬁ?feeg%egEggg.ggﬁg%ﬁén fg£§ uni t

and-t‘he other_conponent feed ynit . are gpposed to_each her,, the

conponent s9%t . - it ed WK a %ﬁﬂﬁﬂf g?%ﬁpof the Eggrd g%cgngideg%ﬁrQhe one

conponent feed uni} if t he éirst board conveyi ng/ hol di ng devi ce and the
conveying/holding device;

5 | carrying out the board from the second board
conveying/holding device; and
carrying the board carried-out from the second
board conveying/holding device into an unloader.
According to a 19th aspect of the present

10 invention, there ié provided a method for mounting
components according to the 18th aspect, wherein the
component. mounting in _the first board conveying/hplding
'device and the componenﬁ .mountihg ‘iﬁ the second boérd
conveying/holding device are simultaneously performed.

15 According to a 20th aspect of the present:
invention, there is provided a method for mounting
components according to the 18th aspect, wherein, while the
one component feed unit and the other component feed unit

- are opposed to each other, the components are mounted on a

20 half.area of the board on a side of the one c&mp§nent feed
unit in the first board conveying/holding device and the
components are mounted on a half area of the board on a
side of the othér component feed unit in the second board
conveying/holding device.

25 According. to a 21st aspect of the present



conponents are nmounted on a half area of the board on a side of the other
conponent feed unit in the second board conveying/hol ding device. 25
Accerding to a 21st aspect of the present 19 invention, there is provided
a nmethod for nounting conponents according to the 18th aspect, wherein the
board <conveyance fromthe ' |oader to the first, board conveying/hol ding
devi ce, the board conveyance fromthe 5 figrst board conveyi ng/ hol di ng
device to the second board conveying/ hol ding device, and the board
conveyance fromthe second board conveyi ng/ hol di ng device to the unl oader
are. simultaneously perfornmed. According to a 22nd aspect of the present

10, mvent1 by belge) o PRV 2 Wtk S cul OataBle wb Kol
S R L e P I L e
pate L1 ke Samarearveagliol oo, dese ieh san be sflacenbgedhe
corver e, SSALAL Rl N B gl ke et Vg e Uit Be

menber, and carry out .t he hel | at
5 firstyboard convefiﬂ%/ho%

aing device to the second board
conveying/holding device, and the board conveyance from the
Second board conveying/holding device to the unloader are
simultaneously performed.
| According to a 22nd aspect of the present
10 invention,'there is provided a work device for a plate—like'
- member, comprising:

a first plate-like member conveying/holding
device which éan Carry in and out a.plate—iike ﬁémber at a
plate-like member con%eying position and hold the carried-

15  in plate-like member;

a second plate-like member conveying/holding
device which can be adjacent to the first plate-like member
conveying/holding device at the plate-like member conveying
position, carry in the plate-like member via the-.first

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

a first moving device for moving the first plate-

iike member conveying/holding device in a direction

25 crossing'the plate-like member conveying direction between



i ke menber at the plate-like nmenber conveying position; a first noving
device for noving the first plate- |ike nmenber conveyi ng/ hol ding device in
a di.erection 25 crossing the plate-like nmenber conveying direction between
20 *the plate-like nmenber conveying position and a first work position at
whi ch a prescribed work is perforned for the plate-Ilike nenber held by.
the first plate-like nmenber conveying/hd®ing device; and 5 a second
novi ng device for noving the second plate-like nenber conveyi ng/ hol di ng
device in a direction crossing the plate-like nmenber conveying direction
between the plate-like nmenber conveying position and a second work

posi tion atthhi phagepiéger meatbarordonse ypaid opoeticfon thd ¥ plase- Woke
menber held by the second plate-1ike nenber conveying/ hol di ng devi ce.

According tposi@Benl aspediici &herpeesebbd iWwbtantiOnpetlFeifeds fyOVEHEd a
work device for a plate-like mnmenber according to the 22nd aspect, wherein

a work.areappitdSlife widnbaleviad sudi vicdad Em:@tt%laﬁeiliﬁé WL kn &F €2

and a second work area, assunlng the plate-like nme conveyi ng

direction a&oﬂ$§yfﬂi?ﬁbia cofygying position as a border, and
during a work for the pl ate- I|ke nenber the 20 first noving device noves

the figst plate-like a{m@%@'ondcoﬁéf@Yth/ijé@g VI 8w Agt Nendi redcipL kK

p05|t|on in the
plate-like member conveying/holding device in a direction

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

10 platéflike member held by the second plate~like member
conveying/holding device.

Acdording to a 23rd aspect of the present
1nventlon, there is prov1ded a work device for a plate—llke
member according to the 22nd aspect, wherein a work area of

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

during a work for the plate-ilke membery ‘the

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

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



first work area in which the prescribed work is perforned for the

pl ate-1i ke nmenber held by the first plate-like mnenber conveyi ng/ hol di ng
devi.ce, while the second noving 25 device noves the second plate-Ilike
menber conveyi ng/ holding 21 device to the second work position in the
second work area in which the prescribed work is perforned for the plate
"he nmenber held by the second pl ate-IikeZdenber conveyi ng/ hol ding device. 5
Accdbrding to a 24th aspect of the present invention, there is provided a
wor k device for a plate-like nenber according to the 22nd or 23rd aspect,
wherein the plate-like nenber is a board onto which conponents are to be
mount ed, thRwiK tleviise setopér oER pYstikheoworik ftare tdwecdiy phatie-dt&e
menber is a conponent nounting apparatus for nounting the conponents onto
the board apd §Rechi kok AwbsSenuyl pbakedls ke Rihesd - eapvaHagihaidi ng
devices are .first and second board conveyi ng/ hol di ng device; and a
conponent MW | NGaMBEK arng@dn e cenponeicond NBYRLLDY;@RPAAIRy | N
whi ch the conponents are nounted, is divided into a first nounting area

and a secong, t ofﬁfﬁgfﬂévﬂhé% board conveying direction, the first
board conveyi ng/ hol ding device can be noved to a first conponent nounting

positizon as the first %ﬁ[ . itdon in fi nt i ar t he
first 5m).\/i ng devi ce, A I lght%%z sﬂeégon% %ggkrld é%‘%ﬁégi %ﬁhol%&ng pgge\#\élet can
be moved tqn%e%ﬁﬁ%gg there is provided a work device for a plate-like

member according to the 22nd or 23rd aspect, wherein the

plate-like member is a board onto which components are to

- be mounted, the work device for perfofming the work for the

10 plate-like member is a component mounting apparatus -for

rounting the components onto the board and the first and

second plate-1iike _member--conveying/holding devices are
firsf'and second boérd conveying/hoiding device; and

a component hounting work area in the component

13 mounting apparatus, in which the components afe mounted, is

divided into a first mounting area and a second mounting

area along a board conveying direction, the first board

conveying/holding device can be moved to a first component

mounting position as the first work position in the first

20 mounting afea by fhe firét mbving de&ice, while the secénd

board conveying/holding device can be moved to a second

component mounting position as the second work position in

the second mounting area by the second moving device, and

the components are independently mounted onto a board held

25 by each board conveying/holding device in each mounting



conponent nounting position as the second work position in the second
nmounti ng area by the second noving device, and the conponents are
i ndependently nounted onto a board held 25 by each board conveyi ng/ hol di ng
device in each nmounting 22 area. According 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 f22zst 5 conponent feed unit for
feelling 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
mounting area, a first conponent recognition unit is disposed in a
vicinity ofathg.first conponent feed unit, 10 and the work device further
conprises: a working head which can. nove in the first nounting area,

hol ds the conponents freBrtihagfi ket acommnentadwac unht, and ”%Qekénﬁhe
conponents onto the 15 board ﬁeld by the first board.conveying/ di ng

device posiiyanedonl the:biis!peoppanant mBunting;pasiblon ghtes 15!2&

conponents are recognl zed y t he st conponent recognition unit, an

Second OmRasgBls SREUMRLOr S el i D LOTROURREA 0 b pRUAL el
area og an 8&888h£§t feed unit for feeding the components to be
- mounted onto the board is disposed at an end edge portion
in the first mounting area on an opposite side of the
second mounting area, a first component recognition unit is
disposed in a vicinity of the first component feed unit,
10 and |
the work device further comprises:

a working head which can move ip the first
mounting area, -holdé 'the'lcomponents froﬁ‘ the fifst
component feed unit, and mounts the components onto the

_15 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 component feed unit for feeding the

20 compénénts to be mounted onto the board is'disyosed at an
end edge portion in the second mounting area on an opposite
side of the first mounting area, a second component
recognition unit is disposed in a vicinity of the second

component feed unit, and the work device further comprises

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



side of the first nmounting area, a second conponent recognition unit is

di sposed in a vicinity of the second conponent feed unit, and the work
devi.ce further conprises 25 a working head which can nove in the second
nounting area, 23 holds the conponents fromthe second conponent feed
unit, and nounts the conponents onto the board held by the second board
conveyi ng/ hol di ng device positioned at thg second conponent nounting
posttion 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 nenber, conprising: while

a first plate-like, nenber canveyi olLdin devi I,C y in
and out angh%%@% §h5|gP@ﬂ%ﬁé§%5§g%%%$,£§%d930§§§oﬁﬁﬁ§§%¥%¥1P%%gﬁeﬁﬁéﬁr
conveyi ng/ hol di n devi.ce which can car i.n and out, and hold a plate:like
ronber | or CHOSTRERi) SEBRRR TR B adhi o For Hea EPE BF fad Bedusa
conveyi.ng position, carrying the plate-like 15 mepber .into the first

it el || e heAtdy OB PRAR I Ry FEe, DOsk LA P4 herGar TP n
pl ate-1i ke menber and holding the carried-in Iat%% i ke menber by the
second pl EXPORRN e BRRRESRT ey PASF ROPRI n§LEEVI ¢ a PGS © are

pl ate-1i ke nenber conveyi ng/ hol di ng device, and carrying in 20 a subsequent

pl ate-$i ke resoErizad Dol theSeFRAS BHFRARIRT TRWMEITIQY iEider by the

first plate-like nenber
- Bccording to a 26th aspect of the present

invention, there is provided a work method for a plate-like
member, comprising:
while a first plate-like member conveying/holding
10 device which can carry in and out and hold a plate-like
menmber, and a second ﬁlate—like member conveying/holding
device which can carry in . and out and hold a plate-like
member, ére poéitionéd-adjacéﬁt to-each other at a plaﬁé—
like member conveying' position, carrying the plate-like
15 member into the first plate-like member conveying/holding
device, carrying in the carried-in plate-like member and
holding the carried-in plate-like member by the second
plate-like member conveying/holding device via the first
plate~like member cdnveying/holding.device, and carrying in
éO | a subséquent plate-like member aﬁd holdiﬁg the subsequent
plate-like member by the first plate-like member
conveying/holding device;
noving the first plateflike member
cohveying/holding device from the plate-like member

25 conveying position to a first work position in a direction



conveyi ng/ hol di ng device; noving the first plate-Iike nenber
conveyi ng/ hol di ng device fromthe plate-like nmenber 25 conveying position
to g first work position in a direction 24 crossing a plate-like nmenber
conveying direction, and noving the second plate-Ilike nenber
conveyi ng/ hol ding device fromthe plate-like nmenber conveying position to
a second work position in a direction crassing the plate-like 5 nenber
conveying direction; performng a prescribed work for the plate-like

menber held by the first plate-Iike nmenber conveying/ hol ding device at the
first work position, and performng a prescribed work for the plate-Iike

menber hel d_10s byn & he; segonds pl pke- 'm&@ogﬁnb@én@@?yﬁgl naib@bewg deyhge at
t he second mori po |t|on noving the first plat i ke menb

conveylng/q8$gi§§ dgﬂ CeseF%thh%lhﬂéﬂ \Mgﬂ<ﬁgﬁgéJC)to t%%pﬁ?pﬁgi lﬂéke

menber conveyi Tig” posi |rect|on 15 crossi ng ate-ITke

rember convey) ng. drectgn RS LAY S t'ﬁ‘é‘?’&”ﬁ%@ée%. e

conveyi ng/ h Vi ¢85 o € 'second Wor k “pos

Conveyi ng (ST BET AP i | B che TP EERDT i fiuld R ot fee 1Lt

conveyg3 ng/ hxgé erq gfﬁlx}gﬁ?lp?ndd h Ctsleo cond pl ate-1ike nmenber

performing a prescribed work for the plate-like
nmember held by the first plateflike member
conveying/holding device at the first work position, and
§erforming a prescribed work for the plate—llke member held
10 by the second plate;like member conveying/holding device at
the second work position;
moving. . the first plate-like member
conveying/hoidiﬁg device from the first work bosition to
the plate—like'member conveying position in a direction
15_ | crossing to the plate-like member conveying direcfion,_
while moving the second plate—like member éonveying/holding
device from the second work position to the plate-like
member conveying position in a direction crossing to the
plate-like member conveying directidni and
20 | while the first | plate-like | member
conveying/holding device and the second plate—like member
conveying/holding device.are positioned adjacent to each
other at the plate-like member conveying position, garrying
out the plate-like member held by the second plate-like

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



conveyi ng/ hol di ng device are positioned adjacent to each other at the

pl ate-1i ke nmenber conveying position, carrying out the plate-like nenber
hel d by the second plate-like 25 nenber conveying/hol di ng device fromthe
second plate-li ke 25 nenber conveying/ hol di ng device, and carrying out the
pl ate-1i ke nmenber held by the first plate-Iike nmenber conveying/ hol di ng
device fromthe first plate-like nenber zgonveying/ hol ding device to the
secdbnd pl ate-1i ke nmenber 5 conveying/ 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

vork o oa SSEBEIC (R '?f’q?dlﬁﬁﬁ%“ﬁ*bM%Bﬁbgﬂ?%%ﬁfﬁ‘%a%%“”d
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ed to the second mnrk 20 position in the .

conve |ng/hold|n Vi
seconﬁ worFO§W@X ﬁ‘@ﬁdéﬁgtﬁgvﬁﬁﬁkcrlbed work is performed for the

pl ate-1i ke nenber hel d by the
: According to a 27th aspect of the present

invention, there is provided a work method for a plate-like
member according to the.26th aspect, whereiﬁ, when a work
area of the work device is divide& into two, a first work
10 area and a second work area aSsuming the plate-like member
conveying direétion at the plate-like member conveying
position as a border and the ©plate-like member
Eonveying/holding devices are moved fo.the work.pbsitions;
the first plate-like member conveying/holding
15 device 1s moved to the first work position in the first
work area, in which the prescribed work is performed for
the plate—iike member held by the first plate-like member
conveying/holding device, while the second plate-like
member convefing/holdihg dg#ice is moved to the second.work
20 | 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 de#ice.
According to a 28th éspect of the ©present
invention, there is provided a work method for a plate-like

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



second pl ate-1i ke menber conveyi ng/ hol di ng device. According to a 28th
aspect of the present invention, there is provided a work nethod for a

pl at.e-1i ke 25 nmenber according to the 26th or 27th aspect, wherein, when
26 -the plate-like menber is a board onto which conponents are to be

nount ed, the work device for performng the work for the plate-Iike nenber

i s'a conponent nounting apparatus for npgnting the conponents onto the
boatfd, the first and 5 second plate-like nmenber conveyi ng/ hol di ng devi ces

are first and second board conveyi ng/ hol di ng devices, and a conponent
nounting work area in the conponent nounting apparatus, in which

conponent s e (9 ivided: Lnto ir kN econd
mount i ng ares Ao S AD Helb e CLavaybeary) PRk M R Al A

conveyi ng/ hal dj n i C b . [ e t,)
pos;/t?l.longag%t gigee %Lélgﬁecﬁbr %o‘g?f?gééggjﬁggheoﬁ ?%#’ﬁ%ggn%%&%f}%}%re t he
second board canveyi.ng/-hal di,n evi_ce  can be .noved .t.0 a second 15
conmponent lij1‘f‘n ﬂﬁgt%&sﬁqﬁ 5‘?‘?1%)5 _ & S0 CHEUSHE Sf%ﬁnttil&g iaeraﬁ?(e{:Usse&?ﬁd
nounting area hy the _second noving device, .and _conponents are

i ndepengenf“loyr%ﬁ’rﬂ eHRSntﬁoﬁpﬁﬁﬁ?gs hetHE Dy t%é?ac]ﬁoﬁgar d ﬁvé{t’r’i@? héPd ng
device in each npunting area. According to a 29th aspect of the present 20
i nventd on, SERERE i?aﬁﬁﬁﬂ a {WaRE e IR Dol dlag | Kevigeshepre

according to the 28th aspect, wherein, in the first i
first and second board conveying/holding devices, and a

component mounting work area in the component mounting
apparatus, in-which compohents are mounted is divided into
a first mounting area and a second mounting area along a
10 board conveying direction;
the first board conveying/holding device can be
moved to a first component'moupting poéitioh-as‘the first
work posifion in the firét mounting.afea, while the second
board conveying/holding device can bé moved to a second
i5 component mounting position as the second work position in
the second mounting area by the second moving device, and
components are independently mounted onto a board held by
each board conveying/holding device in each mounting area.
Aécbrding to a 29th aspect of the present
20 invention, theré is provided a work method for a plate—liké
member according to the 28th aspect, wherein, in the first
nounting area, the components are held.by a working head
from a first component feed unit installed at an end edge
portion on an opposite side of the second mounting area in

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



nounting area, the conponents are held by a working head froma first
conponent feed unit installed at an end edge portion on an opposite side
of t.he second mounting area in 25 the first mounting area during the
prescri bed work, and, 27 after the conponents held by the working head are
recogni zed by a first conmponent recognition unit disposed in a vicinity of
the first conponent feed unit, the conpgnents held by the working head are
nouhted 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, conponent recognition and conponent nounting, in the

second muniing. areg. t BeySORRRREN Beke he)d byoa A0 wak nadiead drom a

second conpo feed unrt |nsta ‘edge portlon on an opposite

d f th d ,
the. componeitemeias BVt Re Ghary .ng&fﬁ# iy PP ARNELLAO B o iba L L o1
conponent reco%ﬂltlon un|t dlspgﬁgd % gtV|5§$é§g g% 1§e ﬁ ggndtne

conmponent f¥kd nigCt Ycoftpon WoF ki hg are nount ed
e s oy ol o o g ?a%%aﬁ%sﬁafﬁgg%?ﬁe:czfgzz
?LQG; S e AN et E3n oty RS/ BLERRY" AIVELLT Yudt Ll REGO: Chgd from
first component mounting position,
while independently from the above component
holding, component recognition, and component mounting, in
the secoﬁd zﬁounting ared, the components are held by a
- 10 working head from a second component feed unit installéd at
an end edge portion on an opposité side of the second
- mounting area in the second mounting area, and, after the
'components held by theﬁ working. head. are' recognized by
second component recognition unit disposed in a vicinity of
15 the second component feed unit, the components held bf the
working head are mounted onto the second Dboard

conveying/holding device positioned at the second component

nounting position.

20- Brief Description Of Diawings
These and other aspects and features of the
present invention will become cléar from the following
description taken in conjunction. with the preferred

embodiments thereof with reference to the accompanying

25 drawings, in which:



description taken in conjunction with the preferred enbodinents thereof
with reference to the acconpanying 25 drawings, in which: 28 Fig. 1is a
general schematic perspective view showi ng a conponent nounting apparatus
having a board conveying/ hol di ng devi ce according to an enbodi nent of.the
present invention; 5 Fig. 2 is a general schematic |ayout plan of the
conponent nounting apparatus of Fig. 1; bigg. 3 is a general detail plan

vi ew showi ng the conponent nounting apparatus of Fig. 1; Fig. 4 is a
detail plan view showi ng the board 10 conveying/hol ding device of Fig. 1;
Fig. 5is a detail right side view showi ng the board conveying/ hol di ng

device of Fig. 1;, Fig..6 i . perspective Vi .ng.t [ .
conveyi ng/ hol di ng de%%‘g' o? é% al;gee%?%ﬁg. ggwleéggx\%e%a%%%eé; ar‘geedv%fa‘{jrht
side view showi ng a selective | ock chani sm of _the bgard

conveyi ng/ ot T debi & BOHY. TP?E&&F?S FEP§r8§P§i| F&ﬁ?hvﬁempgﬂﬁﬁﬁng
he St omenoaikal o 98ss 1ALk 20 Rk 2P EREC

conveyi ng/ hol di ng devi ces, in the conponent nounting
pxesent invention;

5 | Fig. 2 is a general schematic layout plan of the
component mounting apparatus of Fig. 1;

| Fig. 3 is a geheral detail_plan view showing the
component mounting apparatus of Fig. 1;

Fig. 4 is a detail plan view showing the board

10 conveying/holding device of Fig. 1;

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

Fig. 6 is a pefspective view éhdwing the board-
conveying/holding device of Fig. 1;

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

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

20 Fig. 9 is an explaﬁatory vié& showing an

operation of conveying a board by two - board

conveying/holding devices in the component mounting

apparatus of Fig. 1;

Fig. 10 is an explanatory view showing operations

25 of returning to the origin and mounting of support rail



apparatus of Fig. 1; Fig. 10 is an explanatory view show ng operations 25
of returning to the origin and nounting of support rail 29 wunits in the
board conveyi ng/ hol di ng devices in the conponent nounting apparatus of
Figr: 1, Fig. 1.1 is an explanatory view showng an initial state of the
support rail units of the board 5 conveying/holding devices in the
conponent nounting apparatus of Fig. 1; #¢9. 12 is an explanatory view
sho®i ng an operation of returning to the origins of support rail units on
the .l ocked sides of the board conveying/ holding devices 10 in the
conponent nounting apparatus of Fig. 1; Fig. 13 is an explanatory view

showi ng ‘an uHEEﬁathq(Hhéfﬂb6£%@9 é@nééﬁlﬂéyﬂbﬂélﬂé SH%QQE%sra'B U%hbs on

the always noved sides of the board conveying/ hol di hg evices in

conponent %bﬂgn@pﬁaPﬁkgﬁgg%Pﬁagatﬁs 1% g?g 34 is an explanatory Vi ew

show ng an op ration o g the supp rai’l_ units on the always

moved sides of the bog E cg?vggl /?%Bekﬂgtg%y'gggwh%n.gﬁﬁgc%ngﬂﬁﬁﬁfg i S

‘nounting apparatus of accord
an exolanal gLyculcwshon g @ SLASER b SR 3l i, of e boare
when 5 conveying/holding devices in the component mounting
apparatus of Fig. 1;
Fig. 12 1is an explanatory view showing an
-operatibﬁ 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 explanatory view showiﬂg an
operation of returning to the origins of support rail units
on the always moved sides of tﬁé board.convéying/holding
devices in the componenf mounting apparatus of Fig. 1;

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

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

Fig. 16 is an explanatory view showing a stafe of

25 the support rail units of the board conveying/holding



a board is being conveyed; Fig. 16 is. an explanatory view show ng a state
of 25 the support rail units of the board conveying/holding d 30 devices
i n t.he conponent nounting apparatus of Fig. 1 when conponents are being
nounted; 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
nmounting apparatus of Fig. 1 during maintgpance thereof, replacenent of
support pins or support plates, or change of nozzles; Fig. 18 is an

expl anatory view showing a state of the support rail units of the board
conveyi ng/ holding 10 devices in the conponent nounting apparatus of Fig. 1

when a mounting operation is _conpleted: .Fig, i expl angtory view
showi ng a sgﬁYégﬁ? Ph&SusPBFPH t|%mH%E% %ﬁ%ﬁéﬁ%%%d%?vgggba;dWH”s
conveyi ng/ hol di ng devices jin,the congogent nmounting 15 apparatus of Fig. 1
when boar dsCHFROTERFF BT BUPSHRY FOTRESConpl etion of the mounti ng
operation; Fig. 20 is_an explanatory view showing a sfate.of the_support
¢ deph P nghaupges FRets ot

rail units of the respe8tité bdatR FBGFAGY B
conponent nounting 20 apparatus of Fig. 1 when boards are carrjed jn; Fig.
21 is an exph@na®@PBoxt ewashowilig t# sCat etde Dboard conveying/holding

5 devices in the component mounting apparatus of Fig. 1

during maintenance thereof, replacement of support pins or
support plates, or change.of nozzles;

Fig. 18 is an explanatory_view showing a state of
the support rail units of the board conveying/holding

10 devices in the coﬁponent mounting apparatus of Fig. 1 when
a mounting operétion is completed;

Fig. 19 is an explanatory view showing a state of
the support raii. ‘uniﬁé of the respective board
conveying/holding devices in the component mounting

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

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

26 apparatus of Fig. 1 when boards afe carried in; |

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

mounting of components 1is started after completion of

25 carrying-in of the boards;



t he support rail units of the board conveying/holding devices in the
conponent nounting apparatus of Fig. 1 when nounting of conponents is
stacted after conpletion of 25 carrying-in of the boards; o a 31 Fig. 22
is atimng chart of a board conveying operation in a first board
conveyi ng/ hol di ng device in the conponent nounting apparatus of Fig. 1;
Fig. 23 is atimng chart of a board conddying 5 operation in a second
board conveyi ng/ hol di ng device in the conponent nounting apparatus of Fig.
1; Fig. 24 is a schematic right side view showing a state of the board
conveyi ng/ hol di ng devices in the conponent nounting apparatus of Fig. 1

when conponents are ggpepng ipunt edmasgshourd noFi 8. Yirdi Gonddyirsg a
schematic right side view showing a state of the board conveyi ng/ hol di ng

device In tf5er£OIGHONEA! 2 MRYBLLNGOARBAICRKIE i1 ol o ?ﬂ%éf& SHPRad

rail unit is returned to the ori.gin as shown |n Fig. Fig. 26 i1s a

schenati c. r%&%oﬁé,{i@ r?{dlfr\”ﬁﬁ{[% Al e Bfqt . boar d conveyi ng/ hol d| ng

device int component apparatus 0 g 1 during the

mai nt enance in Fig. I Flg %E |as ﬁ]ﬁ{_%nghgg%r toi‘)f t%%a?:‘zﬁppé)c{r{v 20

unit of each of the boatd conveyi ng Vi Ces Tn
5 operation in a second board conveying/holding device in the

component mounting apparétus of Fig. 1;

Fig. 24 is a schematic right side view showing a
state of the board conveying/holding devices in the
component mounting apparatus of Fig. 1 when components are

10 being mounted as shown in Fig. 16; |

Fig. 25 is a schematic right side view showing a
state of the board conveylng/holdlng device in the
'component mounting apparatus of Fig. 1 when the suﬁport
rail unit is returned to the origin as shown in Fig. 13;

15 Fig. 26 is a schematic right side view showing a
state of the ©board conveying/holding device in the
component mounting apparatus o¢f Fig. 1 during the
maintenance in Fig. 17;

Fig. 27 is a timing chart of the support rail

-20. unit of each of'thé board conveying/holdiﬁg deﬁices in the
component mounting apparatus of Fig. 1 when the support
rail unit is returned to the origin and adjusted according
to the board width;

Fig. 28 is a block diagram showing a connection

25 relationship of a control unit to respective drive units



conponent nounting apparatus of Fig. | when the support rail unit is
returned to the origin and adjusted according to the board width; Fig. 28
is & block diagram showi ng a connection 25 relationship of a control unit
to respective drive units 32 and sensors in the component nounting
apparatus of Fig. 1; Fig. 29 is a plan view showi ng a conponent nounting
appar atus according to another enbodi nengyof, the present invention; 5
Fig: 30 is a plan view showing a state of the conponent nounting apparatus
of Fig. 29 during conponent nounting; Fig. 31 is a plan view showing a
state of a first board conveyi ng/ hol di ng device in the conponent nounting

10 appar at “S %?%?q r%flf{‘“&'x‘eb &(F&;Sj nél € 19&5:@91&%%%%&@%&?1{;5 #, pl an

vieM/shomnn Second board conveyi device’in the
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device in a 20 conponent, nounti ng apparatus according to the yet another
present invention; .

5 Fig. 30 is a plan view showing a state of the
component mounting apparatus of Fig. 29 during component
mounting;

Fig. 31 is a plan view showing a state of a first
board conveying/holding device in the component.mounting

10 apparatus of Fig..29_when boards are being replaced;
Fig. 32 is a plan view showing a state of a
second board - conveying/holding device in the component
mounting appafatus of Fig. 29 when baards are beihg

replaced;

| 15 Fig. 33 1s a plan view showing a component
mounting apparatus according to yet another embodiment of
the present invention;
Fig. 34 1s a perspective view showing a
modification of a board conveying/holding device ip a
20 component mounting.apparatus according to the yet anofher
embodiment of the present invention;
Fig. 35 1is =a .plan view of a conventional
component mounting apparatus; and
Fig. 36 is a general schematic layout plan of_a

25 component mounting apparatus according to yet another



enbodi nent of the present invention; Fig. 35 is a plan view of a
conventional conponent nounting apparatus; and Fig. 36 is a general
schematic | ayout plan of a 25 conmponent nounting apparatus according to
yet canot her 33 enbodi nent of the present invention. ..Best Mde for
Carrying out the present invention Before the description of the present
invention 5 proceeds, it is to be noted,that |ike parts are designated by
| i ke reference nuneral s throughout the ag onpanying drawings. In a
conponent nounting apparatus equi pped with a plate-Iike nenber
conveyi ng/ hol di ng 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 nount e¢mRRiEenh Rk B2 PRSSTRT H YRt s are nounted (a board
referred to irrespective of its position is designated by reference
nunmeral 2, while boards at specific positions are 15 designated by
reference nunerals 2-0, 2-1, 2-2, 2-3 or the like) as an exanple of a .
pl at e~ | i ke Basthétoder fais Catferiand tPiils EhRieasnt i hEpIi®Y to such a board
conveyi ng/ hol di ng device and a nethod for holding the board 2 is explained
bel ow. 20 The conpondafamanthagdgssaistdon L HUERE nSF esEints tingerdion
explained in detail.
5 proceeds, it is to be noted that like parts are designated
by like reference numerals throughout the accompanying
drawings.
In a component mounting apparatus equipped with a
plate-like member conveying/holding device and a method
10 therefor according to a first embodiment of the present
invention, as shown in Figs. 1 to 3, components are mounted
onto a board 2 ohto which components are mounted {a board
refefred to irrespective of its position is designated by
reference numeral 2, while boards at specific positions are
15 designated by reference numerals 2-0, 2-1, 2-2, 2-3 or the
like) as an example of a plate-like member. A case where
this embodiment is applied to such a board
conveying/holding device and a method for holding the board
2 is explained below.
20 The component mounting apparatus 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 diagonally

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



In the above conponent nounting apparatus, in a conponent nounting work
area in one conponent nounting apparatus, two electronic circuit boards 2
are.diagonally 25 di sposed in zigzag so as to be opposed to each other. 34
Conmponents can be nounted i ndependently on the respective boards.
Therefore, two sets of working heads, drive units thereof, board
conveyi ng/ hol di ng devices, recognition ganeras, and so forth are disposed.
Furthernore, the board 5 conveyi ng/ hol di ng device holding the electronic
circuit board 2 is noved to a position closer to a conponent feed wunit in
each nmounting area to nount conponents. The reference for adjusting the

boar d_conveyighlaahdl nthrloneChouatedr diitbddhddift 19 AR ehel e hoaid ve

(di stance adjustnent 10 according to the board w Y in a front-side

TOU 19 SRl S dis S1L OPSL 050k bR i hUBHCOMAMRI BT 16
the rear orasxera  CoZtin 5 AT Ra Y b vitdee Rorosih sl "
eedi ng, | CGARGRERY PORoGMT EPRNTE 8280 ORATE L moGHE LS B85 o SEcRPPFd i nto
contr 8 20°BBPEYORCARALAREE t HEVbOS, dOr-(HE DoMS d SoBnEstey henariae
device on Eggr&i%hkguﬁngédgoig Eggitgoksé%gggg(¥gxgtgomponent feed
unit in each mounting areé to mount components. The
reference for adjusting the board conveying/holding device
according to the width of the board 2 (distance adjustment

10 according to the boapd width) in a front-side mounting area
closer to an operator of the two divided component mounting
work areas is an edge portion on the front side, while that
of the otherf mountiné. éréa, which is further from the
operator, is an edge -portion on the rear side.

15 Consequently, the mounting time can be shortened by
nminimizing the movement distance of the working head from
component feeding, component recognition to component
mounting. Board 2 carried into the respective board
conveying/holding devices are once pbéitioned in a central

20 portion and then the board on tﬁe board cbnﬁeying/holding
device on the right hand side in Fig. 2 is positioned to
the left, while the board on the board conveying/holding
device on the left side is positioned to the right so that

the mounting movement distance can be reduced and thus the

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



the left, while the board on the board conveying/ hol ding device on the

| eft side is positioned to the right so that the nounting novenent

di stance can be reduced and thus the 25 time can be shortened. Furthernore,
when the two boards 2, 35 2 are positioned in zigzag so as to be

di agonal | y opposed to each other, two tray feed units can be di sposed in
zigzag so as to be 'diagonally opposed tgseach other. Therefore, the
successi vel y di sposed 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 nmounting time. Thus, this

TOUnti N9 2ppatal us N8S Kal QU ALYAN 2G5S, sALCORY I uld ot ofy L BgoGeggOnent

nount i ng apparatus accor ng to one enbodi nent of presen
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is, divided assuning a conponent conveyance
unit and the recognition position can be positioned closely,

thereby shortening the mounting time. Thus, this mounting
apparatus has various advantages.
A consfitution of the component mounting
10 apparatus according to one embodiment of the piesent
invention is explained in detail with reference to Figs. 1
to 9. - Through these figures,.like oomponent nembers are
designated by like referenoe numerals. |
Figs. 1 and 2 are a generél schematic perspective
15 view and a plan view, respectively, showing an electronic
component mounting apparatus in the above embodiment of the
present invention. A component mounting work area 200.of
the mounting apparatus is divided into two areas, a first
mounting area 201 and a second mountlng area 202, in a
20° plate ~like member conveying dlrectlon at a board conveying
position, that is, divided assuming a component conveyance
path as a border. 1In Figs. 1 and 2, reference numeral 1
denotes a loader, which is disposed on the board carryipg—
in side of the component mounting work area éOO, and

25 carries an electronic circuit board 2 into the component



path as a border. In Figs. 1 and 2, reference nuneral 1 denotes a | oader,
whi ch is disposed on the board carrying- in side of the conponent nounting
wor k area 200, and 25 carries an electronic circuit board 2 into the
conponent 36 conveyance path on the conponent nounting work area 200, in
which the first nmounting area 201 and the second nounting area 202 are

di sposed adj acent to each other. Referend® nuneral 11 is an unl oader,

whi th is di sposed 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 conponent conveyance path on the
conponent npouve Pgnperkadhean 26Re tompbrhett tiheudtinsg wopknkreg 20ea 201 and
the second nmounting area 202 are 10 di sposed adjacent to each other. In the

el ectroni c wieDEMOARA FARER! intOirANPR] adttsa 0201 henabeve esdoshdrefbunt Magi ous
conmponent nenbers are positioned point- -symmetrically wth respect to a

central poigted0200f Al dLOPPOOENEAFREBAENGONUACH 681800 (SgeréidhcdO) as
described 15 below. That is, reference nuneral 3 denotes a first board

conveyi ng/ f}ﬁkr&’éﬂgldﬂ' ¢8 %%u'&g%a@ﬂh@amrlgfdlégeegat idndifidSe@l, 22

(when support rail uniis are referréd to irrespective of el r positioned,

referes W@'&@%ﬁé ag %e%qe@ar{ee#f@amfaﬂeg%@tﬁ ok bndl- 2,

22-1 and 2 sed for support rai nits at
component mounting work area 200 and carries the electronic

circuit board 2 out from the component conveyance path on
the component ﬁounting work area 200, in which the first
mounting area 201 and the eecond mounting area 202 are
ld disposed adjaceﬁt _to each other. In the electronic
eomponent mounting apparatus of the above embodiment,
various component members are pos1tloned point-
symmetr1cally with respecL to a central point 102 of the
component mounting work area 200 (see Fig. 10) as described
15 below.

That 1s, reference numeral 3 denotes a first
board conveying/holding device equipped with a pair of
support rail units 21, 22 (when support rail. units are
referred to irrespective of their positioned, reference

20 numerais 21, 22 are used while reference numerals 21-1, 21-
2, 22-1.and 22-2 are used for support rail units at
specific positions) for conveying and  holding the
electronic circuit board 2 carried in from the loader 1 at
the board conveying position. Reference numeral,4 denotes

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



specific positions) for conveying and holding the electronic circuit board
2 carried in fromthe |oader 1 at the board conveying position. Reference
nuneral . 4 denotes 25 a working head, to which a plurality of, for exanple,
ten-37 conponent suction nozzles 10 for sucking and holding an electronic
conponent are replaceably attached in the first nounting area 201.

Ref erence nuneral 5 denotes an XY.robot, 3Mhi ch positions the working head
4 inh the first nounting 5 area 201 at a prescribed position in X-Y
directions, which are two directions perpendicular to each other in the
first nounting area 201. Reference nuneral 7 denotes a nozzle station,

which is dishasesent e twios nhdyzDés a 100mpeperiucKierd shit BAJeascrdbed
later in the first nmounting area 201, 10 houses a plurality of kinds of

nozzl es 10 suld@bbgid O&Oﬁpoﬂéﬂeabkbyr@gzlsic@%l?f MR G, COPonris and
repl aces these nozzles with nozzles 10 attachéd to the working head 4 as

required. Referenc dé‘%%?r?éf 8/Re BB HRNO S FORPONS Hen €6 é&@iga&rmtﬁ,ﬁare

positioned at an e t7on on t ront sid e operator wt

respect 10 bhefi £SLs (IBUALIAQ Aroac 20T HLOAL 4 Stp bl 9L Of g gy ator,

and house tTdping coinponents, conponents hotsed "and I'n a

e a0, S A ok B8k Do o SRS By Ml Spdagot o= @
feed gni t 8aBre itr%ecg hc? i xtécrtsitonrrsoupnetlipn&cﬁirc% azrojtoanedac Ouosﬁ'lsert rie}}/ t%oe ..1'}esr1];t S
mounting area 201. Reference numeral 7 denotes a nozzle
station, which is disposed in the vicinity of a component
feed unit B8A described later in the first mounting area 201,
10 houses a plurality of kinds of nozzles 10 suitable fo; a
plurality of kinds of electronic components and replaces
these nozzles with nozzles 10 attached to the_wquing head
4 as reqﬁired. Refefehce numerais 8A, 8B dehote componént
feed units, which are poéitioned at an end portion on the
15 front. side of the operator with respect to the £first
mounting area 201, that is, in front of the operator, and
house taping components, which are components housed and
held in a tape and are to be mounted on the board 2.
Referénce_numeral.éc denotes a component feed unit, which
20 is disposed in the vibinity of tﬁe component feed unit 8B
in the first mounting area 201 and houses tray components,
which are components housed and held on a tray and are to-
be mounted on the board 2. Reference numeral 9 denotes a

recognition camera, which is disposed on the side closer to

25 the center of the component mounting work area in the



whi ch are conponents housed and held on a tray and are to be nounted on
the board 2. Reference nuneral 9 denotes a recognition canmera, which is

di sposed on the side closer to 25 the center of the conponent nounting work
area in the 38 vicinity of the conponent feed unit 8A in the first -
mounting area 201 and picks up an inmage of a suction attitude of an

el ectroni c conponent sucked by the nozzl 8810 of the working head 4.

Ref érence nuneral 9a in Fig. 3 5 denotes a two-di nensional canmera in the
recognition canera 9. Reference nuneral 9b denotes a three-di nensional
canera in the recognition canmera 9. Meanwhile, reference nunmeral 13

denot es a seicoind tpoartd cthrveyonpbhehdi ngeddvi eritquppetnwi tie a fiaist of
10 support rail units 21, 22 for conveying and holding the electronic
circuit boafdhirdieas rkedai 261 omridiephickst Bpargh aarvryi BE/ Holgdidkgaodevi ce
3 in.the-first . nounting area 201. Reference nuneral 14 denotes a working

head, to Whitli fidedlo# @i et eRftrdr@ic QamRnent! G YEN LS UiA8 102zl es
20 15 for sucking and hol ding an el ectronic conmponent are replaceably

attached i henseGandiRBNEAY area B0RereRELCTefRe NIMDEal dSedpnoges an

XY robot, which positions the working head 14 in the second nounting area

202 atga pesubed RESIdinhdibogY U8R | 1o naNghoate iun 2pcr

di rect1ons perpendicular to eac er 1 n the secon unting area 302.
Ref erence @H”E@@fe¥én9%nﬂhﬁ§r§lngézh%notes a three-dimensional camera

in the recognition camera 9.
Meanwhile, reference numeral 13 denotes a second
board conveying/holding device equipped with a pair of
10 support rail units.Zl, 22 for conveying and holding the
electronic circuit board 2 carried in from the first board
conveying/holding device 3_13 the first mounting area 201.
Réference numéral 14 dénbtés'a.hwrking head, to thch a
plurality of, for example, ten component suction nozzles 20
15 for sucking and holding an electronic component are
replaceably attached in the second mounting area 202.
Reference numeral 15 denotes an XY robot, which positions
the working head 14 in the second mounting area.ZOZ at a
prescribed position in X-Y directions, which are two
20 directions pefpendicular to each other in the second
mounting area 202. Reference numeral 17 denotes a nozzle
station, which is disposed in the vicinity of a component
feed unit 18A described later in the second mounting area
202, houses a plurality of kinds of nozzles 20 suitable for

25 a plurality of kinds of electronic components and replaces



station, which is disposed in the vicinity of a conponent feed unit 18A
described later in the second nounting area 202, houses a plurality of

ki nds of nozzles 20 suitable for 25 a plurality of kinds of electronic
conponents and replaces 39 these nozzles with nozzles 20 attached to the
wor ki ng head 14 as required. Reference nunerals 18A, 18B denote conponent
feed units, which are positioned at an emgb portion on the side furthest
fromthe operator of the 5 second nounting area 202, that is, in the rear
side with respect to the operator, and house taping conmponents, which are
conponents housed and held in a tape and are to be nounted on the board 2.

Ref erence n%%gg*%&%@%n%ﬁ R0 ZZATONANta f8echdi to WhEChokRidiySRESAd i N

the vicinity. e conponent feed unit 18B in the second nounting area

202 and hoyges L ay goupanent s, nublebyace foROReRts;pRUsedaandachstd on a

tray and aré’to be on t he boar erence nuneral 19 denotes a

recogni i on SaEERascukolyl S, Aleposad AN Uhe sids tiosery Lo d hegoeprar of

t he ponponeﬁ?mggnﬁ% ntri T thevicinity e conponent uni t
18811 e, BEERRSLTOUN L8g. LoR 202 Aheh AN Rk SRSl Bhe
T e e B IR, AR A 9Bl B RS 52,3 el el ona
three_dineniggggétcggeégéigpéggtégfoggétﬁggsgagggfhégéomponents, which
are components housed and held in a tape and are to be
mounted on the board 2. Reference numeral 18C denotes a
component feed unit, which is disposed in the vicinity of
10 the component feed unit 18B in the second mounting aiea.ZOZ
and houses tray components, which are components housed and
"held on a tray and are to be mounted on the -board 2.
'Reférence.numeral l9_deﬁdtes a recogniiion'cémera, which is
disposed on the side closer to the center of the component
15 mounting work in the viCinity'of the component feed unit
182 in the second mounting'area 202 area and picks up an
image of a suction attitude of an electrdnic component
sucked by the nozzle 20 of the working head 14. Reference
numeral 19a in Fig. 3 denotes a two-dimensional camera in
20 thé recognition camera 19. Reference.numérai 195 denoteé a
three-dimensional camera in the recognition camera 19.
There 1is further included a first moving device
composed of a ball screw shaft 35, first nut 27, second nut

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

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



There is further included a first noving device conposed of a ball screw
shaft 35, first nut 27, second nut 48, notor 40 for noving a support rai
unit, selective lock 25 nechanism 70, and so forth, which are described

| ater. The 40 first board conveying/ hol ding device 3 is noved by the

first noving device in a direction crossing the board 2 conveying

di rection between, the board conveying pé8ition and a first work position,
at which a prescribed work for 5 the board 2 held by the first board
conveyi ng/ hol ding device 3, for exanple, conponent nounting, is perfornmed
in the first nounting area 201, for exanple, a first conponent nounting

position. Hielse i Boak80 dhetanbty thektiong deving sevisemoorposed dafhea bal l
screw shaft 35, first nut 27, 10 second nut 48, notor 40 for noving support

rail unit, £is@ltechd¥end odleviieeham se Wretthcwp Eob5Binghitale apeardescri bed
| ater. The second board conveyi ng/ hol ding. device 13 is noved by the

second NOViRGwASMInGe Er8ctis8Cctvectl O8d NGokRY b@@wegiﬁ_@ngﬁ:x@i@%n |

di rection betweén the board 15 conveying position and a second work

POSI 110N, g ¥ Cfy At PLESET EBSIEYBEK LAI wii%boargrds DELOCAY bl F8G0NC

board conveyi ng/ holdi ng device 13, for "exanpl e, conmponent mounting, is
P a0 et gREoT, T 0 68, Ao Opos X aBhte Artptalding
fol | ows. -cli\é@ri\c(éa)g,s f%rrl Ve%‘:a%fes, G@Ompescﬁleq{t ar{{'o&gt{ﬁ)&,m igeﬁgg%ogm@&ein
the first méunting area 201, for example, a first component
mounting position. There is alsc included a second moving
device'composed of a ball screw shaft 35, first nut 27,
10 second nut 48, motor 40 for moving support rail unit,
selective lock mechanism 70, and so forth, which are
described later. _The second board cdnveying/holding.device
13 is moved by the second ﬁo&ing device in a direction
crossing the board 2 conveying direction between the board
15 conveying poéition and a second work position, at which a
prescribed work for the board 2 héld by the second board
conveying/holding device 13, for example, component
mounting, is performed in the second mounting area 202, for
.exaﬁple, a second component mounting position.
20 The XY robot 5, 15 is constituted as follows.
Two Y~axis drive units 6a, 6a of an XY robot device 6 are
fixed and disposed at front and rear end edges in the board
convéying direction of the component mounting work area 200
on a mounting apparatus base 16. Two X-axis drive units 6b,

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



fixed and di sposed at front and rear end edges in the board conveying
direction of the conponent nounting work area 200 on a nounting appar at us
base 16. Two X-axis drive units 6b, 25 6c are di sposed across these two
Y-axis drive units 6a, 6a 41 so as to nove independently in the Y-axis
direction and avoid collision. Furthernore, the working head 4 for noving
in the first mounting area 201 is dispoged in the X- axis drive unit 6b
novably in the X-axis direction. The 5 working head 14 for noving in the
second nmounting area 202 is disposed in the X-axis drive unit 6c novably
in the X- axis direction. Therefore, the XY robot 5 is constituted by the

two Y- axi g driye ynidsybas nfiapbisedcho Ui FRUNYING; APRaLaLus Raseqls, the

X-axis drive unit nmova xi's direction on the Y-axis drive
the x. axpeta vEo ke Bl e R 2 ke Dub PR Boluh Bt 1P, |
X axi o dr FYSLY cReR M0 Raey iy bd ol Yok PO Lo FobLeBd SR ORb HHeakTs dri ve
Uhe. X axPeer RUe i ebe. SpndolEeY cboliRe 07 HLL T SSEAL- | nUBRL | on i s
boar & conVRFFABENSeaFng Ackiic S SR S (e pEacaRe HoeRBELRGnAZ 8RO PBar

support rail units 21, 22, o . ) .
- is disposed in the X-axis drive unit 6c¢ movably in the X-

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

axis drive unit 6c.
The above embodiment of the present invention is
characterized by, first of ail( the structure of the first
20  and second board conveying/holdiﬁg deviceé 3, 13.equipped
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 conveying/holding device 3 and the second

25 board conveying/holding device 13 are positioned point-



resﬁectively. The first and second board conveying/ hol ding devices 3, 13

have exactl

y the sane structure, except that the first board

conveyi ng/ hol di ng device 3 and the second 25 board conveyi ng/ hol di ng devi ce

13 are posi
102 of the

tioned point 42 symmetrically with respect to the central
conponent nounting work area 200. Therefore, the structure

poi nt
of

each board conveyi ng/ hol ding device is expl ained below with reference to
8. 51In Figs. 4to 8, reference nunerals 21, 22 denote a pair

Figs. 4to
of support

rail units, which extend along the X direction, are each

equi pped with a belt 500 for conveying and holding a board and convey and

hol d an el eghRBE£ic&11¢UlE tROREApact Arhr @Rl $iedR rSUPRY int & b UpE trd of

the 10 pair

of support Tail units 21, 22 functions as a support rail
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direction, are each equipped with a belt 500 for conveying
and holding a board and convey and hold an .electronic
circuit board 2. A front-side support rail unit 21 of the
pair of support raii units 21, 22 functions as a support
rail unit on the reference side when the distance between
the suppert rail -units 21, 22 1is adjusted (distance
adjustment éccording to the boardlwidth} accordiﬁg to fhe
width of board 2, that is, the locked side. A rear side
support rail unit 22 functions as a support rail unit on
the moved side, which is moved according to the width of

the board 2. Furthermore, in Figs. 4 to 8, reference

numeral 23 denotes a linear guide member, which is disposed

in the vicinity of both left and right énd portions of the
board conveying/holding device 3, 13 in Fig. 6 and extends

in a direction (Y direction} perpendicular to the

longitudinal direction (X direction} of the support rail’

units 21, 22. Reference numeral 24 denotes a front side
slider, which is disposed at each lower end portion of a

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



Ionéitudinal direction (X direction) of the support rail units 21, 22
Ref erence nuneral 24 denotes a front side slider, which is disposed at
each | ower end portion of a 25 left end support pole 2la and a support pole

21b-in the 43 wvicinity of a right end of the front side support rail unit
21 in Fig. 6 and noves |linearly on each |inear guide nenber 23 to guide so
that the support rail unit 21 can nove. ia parallel along the Y direction.
Ref erence nuneral 25 5 denotes a rear siée slider, which is disposed at
each ower end portion of a left end support pole 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 |linear|y on each. linear gquide, menber 23 to.guide so
that the supbekritniof1® %%/ketz?‘ &M v f%‘”g%r%ﬁi%ﬁ%?%% tﬁ%lg%nlt
direction. Reference numeral 35 denotes a ball cremlshaft,,%hich S

di sposed abdVvelralhgtiheard RS nEHRAT B3.°0 r?%ffhe Angat (U10F BIUET ef ¢
and right end portions of the board conveying/holding device 3, 13 jn _
Figs. 4 an®2® hodawidendy 1Bhdh Bhei ﬁéE’PPﬁ% CRidi rE@ekl of} FePp&YCcWtar to
the longitudinal direction (X direction) of the support rail unjits 21, 22

and both enssraflehi elome tbeatdbldizagppiciied Bgfarpssed BUREEF ngIevi ce
base 44. Reference nuneral 40 denotes a notor for noving a support rail .
unit, Shichidbiks vesceat atidm ofidde bdtichdrewisiiged5l readie kuiatar d

and revers
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e rotation directions. The |inear guide nmenber
end portion of a left end support pole 22z and a support

pole 22b in the vicinity of a right end of the rear side
suppert rail unit 22 in Fig. 6 and moves linearly on each
linear guide member 23 to guide so that the support rail
unit 22 can move in paréllel along the Y direction.

Reference numeral 35 denotes a ball screw shaft, which is

disposed above each linear guide member 23 in the Vicinity_

of boﬁh left and right end portiéns of the board
conveying/holding device 3; 13 in Figs. 4 and 6 and extends
in a direction (Y direction) perpendicular to the
longitudinal direction (X direction} of the support rail
units 21, 22 and both ends of which are rotatably supported
by a board conveying device-baSe 44. Reference numeral 40
denotes a mgtbr for moving a support ;ail unit, which
drives fotafion of tﬁe ball screw shaft 35 in the forward
and reverse rotation directions. The linear guide member
23, the front side slider 24, and the rear slider 25
constitute a linear guide mechanism. Reference numeral 27
denotes a nut, which is rotatably attached to each end

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



23,'the front side slider 24, and the rear slider 25

gui de nechani sm Reference nuneral 27 denotes a nut, which is rotatably
attached to each end 25 portion of the support pole 2la at the left end of
support rail unit 21 and the support pole 21b in the vicinity of

the-44

the right end via each bearing 47 as shown in

Fig. 7 and screwthreaded

constitute a linear

with the ball screw shaft 35. The nut 244rotates 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 porti O%L}ﬁbéd%f %iiggrghggctégn_aan the SLesyEr£6.pded erence jpungial 30

denotes a cylI'n

a selective | ock mechanism™ which'is attached to

each suppaQqr.it . OJ% 21a, tgébﬂ%&tth%n%mg]od;?a[%Itkﬁgg}:%ﬂél 4@”%%& iailpi ston

rod up and ‘oW

an upper

mechani sm M

e

b gear 28 1s

rack gear engaga

es and. 18 positi one
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xed to
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end

position, the rack gear 29 .is engaged wth t ear, 28 to, st rotation of
the nut 27.70G e g?hép , %#ing?éﬁypV§Pgn%r To%er 46a gﬁﬁf the
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outside with the nut 27 disabling relative rotation and is-

rotatably suppoited at the bearing 47 by the sleeve 46. A
gear 28 is fixed to one end portion id the axial direction
of the sleeve 46. ' Reference numeral 30 denotes a cylinder
for a selectivé lock mechanism, 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 fixéa to én upper end of the piston rod.of
the cylinder 30 for the selective lock mechanism. When the
piston rod rises and is positioned at the upper end
position, the rack gear 29 1is engaged with the gear 28 to
stop rotation of the nut 27. On the other hand, when the
piston rod lowers and 1is positioned at the lower end
position, a pin 43 of the'low_'er end of the 'pislton rod
penetrates the cylindef 30 downwards and is engagéd with a
hole 45 of the board conveying device base 44 to fix the
support rail unit 21 at the position and disable its
movement. The hole 45 of the board conveying device base
44 is provided only at a position at which each pin 43 can

be inserted when the support rail unit 21 is positioned at

ower end osjiition, a.pin, 43 qf the.lower d of the.
dgc §§d ﬁ?ﬁ% a



support rail unit 21 at the position and disable its novenent. The hole 45
of the board conveying device base 44 is provided only at a position at

whi eh each pin 43 can 25 be inserted when the support rail unit 21 is
positioned at a 45 the position of the origin P21 as an exanple of a
reference position (the position of the support rail unit 21 shown wth a
dotted line in Fig. 6) . A pulley 92, 9145 connected to the |left and
right ball screw shafts 35, 35, 5 while a belt 90 is placed across these
pul leys 92, 91 so that the left and right ball screw shafts 35, 35 rotate
in the sanme direction synchronously by a rotation drive of the notor 40,

via the pultiysp2itddnand the beiyilOp2Whes agacRakplbk 8€r awrshaténdd
rotates, the nut 27, which is 10 rotatably supported by the bearing 47 and

screw t hr eaglegh + 16# h (eaeh e ilt isaf eyr shakt fppattsorsolat@st Thusshav |l e
the.nut 27 1s rotating, na force along the Y-axis.direction acts on the

front-side guppord féi%it|te'ani i 134. iFherefpreg; the z&r%rﬁé}?ﬁegle,pp%t J{,ﬁleln

unit 21 is not noved in the Y 15 axis direction. On'the o hand,

the cylinder,30-L8eq dELVeRet Q el Sagxc{ hey .'é_tBQliOgc%QQr tdyf Séshe 3ack

gear 29 is engaged wth the gear 28, rotation of the nut I ‘regul at ed

0 St S e nal e S dhsclicbtlony edorsEmROIest M
shaft 35 a@%éém%he left 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 bearing 47 and screwwdugaded
with each ball screw shaft 35, also rotates. Thus, while
the nut 27 is rotaﬁing,'no force along the Y-axis direction
.acts bn the front—side.support raii unit 21. | Therefore,.
the front-side support rail unit 21 is not moved in the Y-
15 axis direction.' on the other hand, when the cylinder 30 is
driven to raise the piston rod and thereby the rack gear 29
is engaged with the gear 28, rotation of the nut 27 is
regulated via the gear 28 and the sleeve 46. Therefore, a
force along the Y-axis direction acts on the nut 27 in
20 responsé tb rotation of each ball screw shaft 35 and the
front-side support rail unit 21 1is moved in the Y-axis
direction. Thus, each selective lock mechanism 70 is
constituted by the gear 28, the rack gear 29, and the

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

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



front-side support rail unit 21 is noved in the Y-axis direction. Thus,
each selective |lock nechanism 70 is constituted by the gear 28, the rack
gear. 29, and the «cylinder 30. As a result, the front-side support rai
unit 25 21 is noved in parallel in the Y-axis direction when the 46 rack
gears 29, 29 are engaged with the gears 28, 28 by the Ileft and right

sel ective | ock nechanisns 70, 70 to stopaghe rotation of the nuts 27, 27.
On the other hand, when the piston rod of the cylinder 30 is | owered by
the selective 5 | ock nmechanism 70, 70 and positioned at the | ower end
position, the pin 43 at the lower end of the piston rod penetrates the

i nd 30 : t [ It | 44 th
o 1 gin posi T1Gh $oE° 14¢ Bon a3 PRoSRed kATl e 5% %5 2 Mo Rbard

conveyi ng evice ba 44 . T the.fr - Si orgarall t IS
fixed so th ‘?Ptf haé“gup‘}ﬁsjr}ect sreali?@%lﬁﬁ 1C%éﬁér}%}%%€§nn%m Qo%t%%%or%%ln
position P21. \Wen engagenent . of .the rack e 29. .29 an h ar,.28,. 28
is rel easedr?@%*qrbvﬁ"itghgherf}ilgtsi 3?’01‘27?% %utééi ozl},e%[ ?‘%%oﬁ?’%gﬁ et?e
support rail_ 15 unit 21 _is, not ved al . the Y-axis.direction byt. is kept
at the posiR%%ﬁPnTﬁ%?e?grgyetﬁ%ﬁgpgﬁﬁhégpgﬁimgaﬂeﬁﬁg B%lfiﬁﬁséﬁﬁg Spor t
rail units 21, 22 is adjusted aq;ordigg to .the mﬁd%ﬁﬁof t he,board 2,. the -

front-3i de XEHoFEChANESENi 10/ 2174 s2RGt RRVEL PN g.2he TPeaxtS¥eH r &3 on by

the selective 20 | ock mechanism 70, 70 of_the suggort rqﬁl unit 21 b%F IS
position, the pin 43 at the lower e of the piston ro

penetrates the cylinder 30 downwards. When the support
rail unit 21 is positioned at the origin position P21, the
pin 43 is engaged with the hole 45 of the board conveying 

10 device base 44; Thus, the front-side support rail unit 21
is fiied so that the support rail unit 21 cannot be moved
from the origin position P2l1. When engagement of the rack
gear 29, 29 and the gear 28,-28-i$ releésed to allow the
rotation of the nut 27, 27, the front-side éupport rail

15 unit 21 is not moved aiong the Y-axis direction but is kept
at the position. Therefore, the distance between one pair
of the support rail units 21, 22 is adjusted according to
the width of the board 2, the fréﬁt—side support rail unit
21 is not moved along the Y-axis direction by the selective

.20 lock mechanism 70, 70 of the support rail unit 21 bﬁt is
kept at the position. Thus, the front-side support rail
unit 21 can be functioned as a support rail unit 21 on the
reference side, that is, the locked side.

On the other hand, reference numeral 48 denotes a

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



kept at the position. Thus, the front-side support rail wunit 21 can be
functioned as a support rail unit 21 on the reference side, that is, the

| ocked side. On the other hand, reference nuneral 48 denotes a 25 nut,
which is provided rotatably via each bearing 49 at 47 each of |ower end
portions of a support pole 22a at a left end of the rear-side support rai
unit 22 and a support pole 22b in the vigginity of a right end thereof and
screw 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

t he whol e body thereof is covered wth the sleeve 50 fromoutside and is

suppor ted rol at abk Y1 6@y 1 884 0E8EE NN E80RY aSls@RYS re0 po Heaa Mt | 8 fdxed at

one end portion of each sleeve 50 in the axia dlrectlon The 10 gear 51,

51 is conneg%ﬁdo%OﬁﬁgﬂEééwwg g@dsgggkkanfglfhgnl @ﬁgrgn@ole 285t the

left end of the rear-si de support uni t support pole 22b in
the bal | sdidy %%4"?5%%% SEPLhLERCEE, AL %?%?tet?%gp%fﬁ i %2
can’be. moveATRE a1 G ARSIt nECTo R ok ot | O, SRAFEneTng g
L?Li.r ?S?r&é”‘?wuvs- R S G L e)étoe%ﬂf A < he
relative rotation while the whole body thereof is covered :
with the sleeve 50 from outside 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 lower end pbrtioﬁ of the
support pole 22a at the left end of the rear-side support
rail unit 22 and the suppo;t_pole.22b in_the'vicinity of -
the right end.theredf by a bracket'SZ, 52; Thereforé, when
the ball screw shafts 35, 35 rotates, the rear-side support
15 rail unit 22 is guided by the linear guide members 23, 23
and the sliders 24, 24 and can be moved in parallel along

the Y—-axis direction.

Furthermore, reference numeral 99 denotes a belt

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

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

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



| ongi tudi nal direction thereof and drives a belt 500 for placing and
conveying a board 2 via a pulley or the Iike synchronously in the forward
and.reverse directions. Reference nuneral 42 denotes a belt drive notor,
whi eh 25 drives the belt 500 for placing and conveying the board 2 48
synchronously in the forward and backward directions by driving forward
and reverse rotation of the belt drive §§afts 99. Furthernore, the board
conveyi ng device base 44 5 on the right "Sside is equipped 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 qriqgi Qsition P21 of the
front-side SWP%% Yai Enunfle 2 £oryazsy |?8%#%R381%‘ﬂg%§§ﬁ§6#°&66 Yr
stopping the rear-side support rail unit 22 to approach the frog%n si de
support . r aidEiFHng 2fosHaRd tBRPr FRIATSE cBPFRSEBR o1 (1RE f PEAE- ddge
support rail .unit 21 and the rear-side support rail unit 22 when a dog 407
proj ect ed Bheftsh&@5 support pole 22b in the vicinity of the right end of
the rear-side support rail unit 22 is detected, a rear-side origin
posi tion detecting séwgdheaypror et cborhg tavavestingl ndpvscei basp244as an
exanpl e of the reference position of the rear-side support rail unit 22,
and abrear omi deh20 fightt pdsia i ds deqeipped sdidor a406rént-gedectliingtt he
rear-
position detecting sensor 400 for detecting a front-side
limit 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 avoiding sensor 406 for stopping
the rear—side.support rail unit 22 to approach the front-
side support rail unit 21 so as to prevent a collision of
the front-side support rail unit 21 and the rear-side
support rail unit 22 when a dog 407 projected from the
15 support pole 22b in the vicinity of the right end of the
rear-side support rail unit 22 is detected, a rear-side
origin position detecting sensor 404 for detecting the
origin position P22 as an example of the reference position
~ of the rear-side sﬁpport rail unit 22, and a rear-side
20 limit position detecting sensor 405 for detecting the rear-
side limit position of the rear-side support rail unit 22.
All of these sensors 400, 401, 406, 404, 405 are connected
to a control unit 1000 to input their respective detection

results thereinto.

25 On the support rail unit 21, a board passage



side imt position of the rear-side support rail unit 22. Al of these
sensors 400, 401, 406, 404, 405 are connected to a control unit 1000 to

i nput their respective detection results thereinto. 25 On the support rai
unit 21, a board passage 49 detecting sensor 31 for detecting passage of
an electronic circuit board 2 is disposed at a right end portion, that is,
at an end portion on the | oader 1 side. Adoard stopper. 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 elect r ol ftyl deROsE d32 ar! R RIASGY had o8 %l@lélt;@r&gfé

conveyi ng rectlon fromthe er 1 tomar s"10 t e un oader

i ded
e e tI?:glrlvﬂ cchagr’tt)oardlstoppé) |ve %\1&:12uprgs"‘zrS p05| ﬂan 13,?

cyl i nder 3

det ecti ng f et ect po t|on f the :
rod. The b(?lar(’j1 stoppé % qls ;G;elost:’}?élyoneoc&]&tpejtr [%5 Odmf) SASLLE n3§2tkept'
in. contact, Wt board 2 whi,l co onent.s .are nmount ed. .As shown
in Fig. 9, fHe %ﬂﬁ? g% ee*cﬁcf\Feomcci/ ltséxtﬁéfgn %p;?erpllﬁ‘?ﬁﬁrtlb&‘fgi tion
det ectd ng sens S39U or _detectin p limt position of the plston
20 rod® andP2S 4lﬁﬂﬁ§? oht tg@?# gnéeHQBFl% 9Lt%6F is,

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 from the loader 1 towards
10 the unloader 11 side 1is provided in the vwvicinity of the
board stopper 32. As shown in Fig. 9, a cylinder'32D for
the board stopper drive has an upper end p051tlon detecting
sensor S32 for detecting an upper end. position of the
piston  rod. The board stopper 32 is positioned at the
15 raised position and kept in. contact with the board 2.while
components are being mounted.
As shown in Fig. 9, the support plate drive
cylinder 39 has an upper limit position detecting sensor
S39U for detecting an.upper limit position of the piston
20 ‘rod and a lower limit position detecting sensor S39L for
detecting a lower limit position thereof.
To mount electronic components on an electronic
circuit board 2 in high quality, the board 2 needs to be
supported from the lower direction. Accordingly, the board

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



detecting a lower Iimt position thereof. To nount el ectronic conponents on
an electronic circuit board 2 in high quality, the board 2 needs to be
supported fromthe | ower direction. Accordingly, the board 25
conveyi ng/ hol di ng device has a support plate 38, which is 50 equal to the
maxi mum si ze board in size or larger and can be noved up and down. The
requi red nunber of support pins 87 are pyovided on the support.-plate 38.
The-support plate 38 is raised by the support plate drive cylinder 39. The
5 lower surface of the electronic circuit board 2 is supported by the
support pins 87 and the board 2 are interposed between the support rai

posi ti on, ASERdwr 1 1 e et R R T

is connecteg to th gi Ni h. dri uni t

t 1
control | ed B5s&8 8 gppF@ et tﬁﬂ??é;%ﬁ%%r%ﬁﬁg%ﬁa?fvggppfﬁgsélqs
ted tg_th trol 1000 t.the b d
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support plate drive cylinder front side limt, posjtion detecting

sensor 2400, lPWéﬁt-s§F§éCSr|&|n 53§1t| cFeredG nGidenter 402?01 $i stdn 20

avoi di ng sensor 406, rear-side origin position detecting
sapported by the support pins 87 and thé board 2 are

interposed between the support rail units 21, 22 at both
side portions thereof and held at a prescribed position.
As shown in Fig. 28, each of the sensors and the
10 drive units 1is cqnnected'to the control unit 1000. Drive
of each drive unit is controlled based on a prescribed
mounting program. That is, those connected to the control.
unit lOOO. inclﬁde at least the board péssage detectiﬁg |
sensor 31 (31-1, 31-2}, board arrival detecting sensor 33
15 (33-1, 33-2), upper limit position detecting sensor S39U of
the support plate drive cylinder 39, lower limit position
detecting sensor S3SL of the support plate drive cylinder
39, front-side limit position detecting sensor 400, front-
side origin_ position detecting sensor 401, collision
-20 avoiding sensor 466; rear-side origin position detecting
sensor 404, rear-side limit position detecting sensor 405,
recognition camera 9, 19, XY robot 35, 15, working head 4,
14, loader 1, unloader 11, motor 40 for moving support rail
units, belt drive motor 42, board stopper drive cylinder

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



sensor 404, rear-side limt position detecting sensor 405, recognition
canera 9, 19, XY robot 5, 15, working head 4, 14, |oader 1, unloader 11,
not or 40 for noving support rail units, belt drive notor 42, board stopper
drive cylinder 25 32D, support plate drive cylinder 39, cylinder 30 for a
51 selective | ock nmechani sm database 1001 for storing information
related to nounting operations or the Iigﬁ such as information about the
size of. a board onto which conponents e to be nounted or the |ike,

i nformation about 5 the shape, height, and so forth of the conponents,

i nformation about positions at which the conponents to be nounted are to
be nounted onto the board, nounting order,  or the lLike, the sha%e of a

conponent sseleohinezzileOck i meraitidh ab8ataPagepodldicony®yi n§ B5SREi on
of each 10 support rail unit or the like, and operation unit 1002 for
perfor ni ng ieformatbpor aelohedahd BoOURBiRG. OPPERBEPBASOB thAelékacFRBRI ¢
conponent nounting apparatus of the above enbodi ment constituted as above
are . expl ai agd imformateorncabewt ofdrat isditeexgfanat obgavdewsnta 18hFEhs. 10
to 17 and a timng chart in Fig. 27. The electronic conponent nounting
appar at us i sompenahed andeto baencamted! oofthael tioat rohfonmationoabsity. 10
is a general |ayout plan showing operation of the support rail units 21,
22 to peturghéo bhepe, height, and so forth of the components,
information about positions at which the components to be
mounted are to be mounted onto the board, mounting order,
or the 1like, the shape of a component suction nozzle,
information about the board conveying position of each
10 support réil unit or the like, and operation unit 1002 for
performing desired operations and so forth.
,Opérations of the electronic component mounting
.apparétus of the above embodiment constituted as above are
explained with reference to operation explanatory views in
15 Figs. 10 to 17 and a timing chart in Fig. 27. The
electronic component mounting apparatus is operated under
the control of the control unit 1000.
Fig. 10 is a general layout plan showing
operation of the support'rail unité 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 of a suction attitude of an
electronic component,. working heads 4, 14 having suction

nozzles 10, 20 each having a shape suitable to an

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



20 origin and nounting operation thereof. The conponent feed units 8A, 8B,
18A, 18B, recognition caneras 9,19 for picking up of an imge of a suction
attiktude of an electronic conponent, working heads 4, 14 having suction
nozzl es 10, 20 each having a shape suitable to an 25 el ectroni ¢ conponent
to be sucked (see Fig. 17), and board 52 conveying devices 3, 13 having
the support rail units 21, 22 (see Fig.548) are disposed
point-symetrically with respect to the central point. 102. of the
conponent nmounting work area 200. As described above, the conponent
mounting 5 work area 200 is divided by a straight Iine passing through the
central poj I ] ar glzc NG rdi r i ' reas; the
first noun??%&égggg %%%1( owg?'hg?fagygﬁghgpggﬁﬁgﬁgﬁﬁ:n%%%?iEggﬁgrg area

component 75 nbTeE it Sior & o 087200 1 TP ROJ 1 e ShuROrT Yol | APt

21, 22, :b d tecti.l i b t . i val
dot eot | ng SENBBRES TS LN Sipiarat ot S 88 EnduABRRorRaY: mRER Rt  ng
201 t t [ its.,,21-1,, 22-1, d detect i
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area Bob swoPkeeZappatl 15 Pignrre By. 3 st3sTsREriis’ BResiBE RerEbH ng
sensor 31-2, board stopper 32-%, oard arrival. detectiqg sggsor 33-2, and
support the central point 102 along the board conveying direction

ng

into two areas; the first mounting area 201 (lower half of
the component mounting work area 200 in Fig. 10) and the
second mounting area 202 (upper half of the component
10 mounting work area 200 in Fig. 10}. The support rail units
21, 22, board'passage detecting sensor 31, board stopper 32,
board'arrival'détecting.senSOr 33, and support plate.38 are
shdwﬁ in the first moﬁnting area 201 as the.éupport rail
units 21-1, 22-1, board passage detecting sensor 31-1,
15 board'stopper-32—l, board arrival detecting sensor 33-1,
and support plate 38-1, respectively, while shown in the
second mounting area 202 as the support rail units 21-2,
22~2, board passaée'detecting sensor 31-2, board stopper
'3242, poard arrival detecting sensor 33-2, and support
20- plate 38-2, respectively.

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

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



20 plate 38-2, respectively. In the first nounting area 201, the support
rail wunit 21-1 on the | ocked side is noved in a range to the origin
posi.tion P21-i shown with a lower right solid line. The support rail unit
22-fr on the noved side is noved in a 25 range to the origifi position P22-i
shown with an upper 53 right solid |ine. Meanwhile, in the second nounting
area 202, the support rail unit 21-2 onr-the locked side is noved in
arange to the origin 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 [ine. Fig. 11 shows a

tate where, th rail i t -1, ,21- th ked. si d th
Suppor {1 A HREnFPLa2 1"y MEATETED, R EPo A b BORF LT R At 10
the origins while th t] tus is ..t d on. Fig. 1
Shows a staki: vHe? cSUBROEY THEL ohtloreht> Wouner nioSkRd: SEHS 1S PAFFRd on.

the support rail .units 21- 1, 21-2 on the locked side are noved to their
respect i vell 5 oFaR@e EostRe opslen -Rospoion BEll | SRPEPHEHtR 2R RRSE t 0
‘the origins and | ocked at the origin positions P21-i, P21-2, and then the
support ralé¢funsesi@oline2o. Then sUrPeiiver@lsi HBlhr 82mvead tehreavechei r

_respective origin positions P22-i, P22-2 at a | ow speed. .
5 side is moved 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
units 21—1,:21—2 on the locked side and the support rail
units 22~1, 22—2 on the moved side are not positioned at

10 the origins whilé the component mounting apparatus is
turned on. |

- Fig. 12 shows a state where, after the component
mounting.apparatus-is ﬁurned on, the supporf railhunits 21-
1, 21-2 on the locked side ére moved to their respective

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

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

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



20 ?hat is,

rotate synchronously. The

28 by the

| ocked side on the front side of the firsd nounting area 201, that is,

in Fig. 12, in each nmounting area 201, 202, the notor 40 for
nmovi ng support rail units is driven and the ball screw shafts 35, 35

rack gears 29, 29 are engaged with the gears 28,

sel ective | ock nmechanisns 70, 70 to regulate the rotation 25 of
the nuts 27, 27. Therefore, the support rail unit 21-1 6 C 54 on the

| ower right side of Fig. 10 and the support rail unit 21-2 on the |oc
side on the rear side of the second nounting area 202, that is, the u
left 5 side of Fig 10 are independently nmoved to the origin p05|t|on

uhich the. dioliss 43cled o dioasd cpaventog <98yl oo bASe A4t Gudfy

shown in Figs.
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positions, at which the holes 45 of the board conveying
device base 44 are formed as shown in Figs. 6 and 7 (lower
right origin position P21-1 shown with the solid line in
Fig. 10 for-the'first mounting -area 201 and upper left
origin position P21-2 shown with the solid line in Fig. 190

for the secoﬁd mounting area 202} at a low speed. The

'respectlve orlgln. p051t10ns P21-1, P21-2 of the support

15

20

25

rail unlts 21-1, 21 -2 on the 1locked side are positioned
closest to the recognition cameras 9,19 and the component
feed units 8A, 18A. That is, in the first mounting area
201, the support rail unit 21-1 on the locked side and the
support rail unit 22-1 on the moved side are integrally
moved downward at a low speed as shown with a downward
arrow in Fig. 12. Then, the movement of both the support
rail units 21-1, 22-1 is stépped when the support rail unit
21-1 on the locked side is positioned at the origin
position P21-1. In the second mounting area 202, the
support rail unit 21-2 on the locked side and the support

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

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

he



moved downward at a | ow speed as shown with a downward arrowin Fig. 12.
Then, the novenent of both the support 20 rail units.21-1, 22-1 is stopped
whep the support rail unit 21-1 on the |locked side is positioned at the
origin position P21-i. In the second nounting area 202, the support rai
unit 21-2 on the | ocked side and the support rail unit 22-2 on the noved
side are integrally noved 25 upward at askow speed as shown with an upward
arrowin Fig. 9 ci 55 12. Then, the novenent of both the support rai

units 21-2, 22-2 is stopped when the support rail unit 21-2 on the | ocked
side is positioned at the origin position P21-2. Subsequently, when the

to their A g nEe s AR ESD! P TR Sinar TR T A
cach. pi stoned Lo Lapinsh AnbH THE hshBEeRE A (. B A SBoiEing
ocked si daoseq sidsy LSPd TRk BRo e SreHh S5 Y S L, peL-2.
mved to their T especU R W pdBHs ofBePSEFEORD S L BRGESetatrof { he
rack gears 2%, 29 with the gears, 28, 28 15 i releaseq“pxnégetgek %Ekye
| ock Mechadils®s o the Jipalked side are completely retu
‘origins, the cylinders 30, 30 of the support rail unit 21-1,
21-2 on the locked side are driven and the pins 43, 43 at a
lower end of eaéh piston rod are engaged with the holes 45,
45 of the board conveying device bases 44, 44. Thus, the
10 - support rail unifs 21-1, 21-2 on the locked side ére locked
at their respective origin positions P21-1, P21-2. That is,
after the support rail units 21-1, 21-2 on the locked side
are movéd to their respective 6rigiﬁ positions PZi-l, p21-2,
engagement of the rack gearé 29, 29 with the gears 28, 28
15 is ﬁeleased by the selective'lock mechanisms 70, 70 on the
respective support rail units 21-1, 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 cylinder 30 is inserted and engaged with the hole
) 20. 45 of the board conveying device base 44. The-sﬁpport réil
units 21-1, 21-2 on the locked side are fixed at the
positions immovably.
Subsequently, when the front-side origin position

detecting sensor 401, 401 detects that the support rail

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



respective support rail units 21-1, 21-2 on the |ocked side and free
rotation of the nuts 27, 27 is allowed and the pin 43 at the | ower end of
the.piston rod of the selective |ock mechanismcylinder 30 is inserted and
engaged with the hole 20 45 of the board conveying device base 44. The
support rail units 21-1, 21-2 on the |ocked side are fixed at the
positions immovably. Subsequently, when ti% front-side origin position
detecting sensor 401, 401 detects that the support rail 25 units 21-1,
21-2 on the | ocked side are positioned at their 56 respective origin
positions P21-1, P21-2 (when the rail |lock (furthest position) is sw tched
fromon to w@fdfpdarivg. ordBin poplesensberRi-tli,nepperpod(iseneasw eth by a
timer T6 and then the notor 40 for noving support rail units is reverse 5

driven so tisik t e SUPROF tpsad tidh) t5s 22wilced 2rPfntde t0yed Shdegtart
movi.ng towards their - -respective origin position P22-1, P22-2 in a

di rection remerse ¢ddioi Bhovei ndlpdrl o8 5P T B a tHESHPPOTInd ai |

units 22-1,” 22-2° “on the noved side are first noved in egrally wth the 10
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direction at a | ow spee oW spee nmovenent o e support Trai
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positi Onedm%tvé[&]eisﬁdéesﬁ?acxté V%erriin%i ntcpﬁgféé O@,%epi 1’%%35 clz"cive origin
position P22-1, P22-2 in a direction 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 the
10 support rail units 21-1, 21-2 on the locked side in the
same arrow direction at a low speed by the low-speed
- movement of the support rail unité 21-1, 2142 on the locked
sidel to their origin position side. Then, éfter -the
support rail wunits 21-1, 21-2 on the locked side are
15 positioned at their respective origin positions P21-1, P21~
2, the motor 40 for moving support rail units is driven to
rotate in the reverse direction to rotate the ball screw
shafts 35, 35 synchronously in the reverse direction. Then,
the support rail units 22-1, 22-2 on thg'nwved side are
20 moved at a low-speed iﬁ é direction reverse to the previous
movement and moved to their respective origin positions
(thé upper right origin position P22-1 shown with the solid
line in Fig. 10 for the first mounting area 201 and the

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

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



2, the notor 40 for noving 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
noved side are 20 noved at a |low speed in a direction reverse to the
previous novenent and noved to their respective origin positions (the
upper right origin position P22-1 shown sfyth.the solid line in Fig. 10 for
the first nounting area 201 and the |lower |left origin position P22-2 shown
with the solid line 25 in Fig. 10 for second nounting area 202). 57
Subsequently, in Figs. 13 and 25, when the near side origin position

detecting sensors 404, AQdnleliagt, ihalriddie SUPRORT 257 Linghl heuby 22-2
on the noved S|de are noved to“t he outernobst side, f hat S, reach thelr

origin 5 posidl g ?P%2956£5%§ ard 258 %%h%b?%er%t e H@%@%ﬁ

origin, p05|t|ons the support rail uni'ts 22- 22- 2 on t he
noved side n u rt rail t 2- noved
side is- stggﬁéds ??ekagﬁréﬁhﬁ% B%Qt%e g?lgl#ﬂ}s§%§n6%§“%% § é1ayrggsult

ai 1 uni toRozed B bRE, Spterhnsfy G Q%#Oiked’fe'r%ﬁafﬁ%%aca 3§| o?.”ﬂin
P21-1. P21-2, P22-1. P22- 2 .
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res.peCtlveorigin positions P22-1, P22-2 of the support rail units 22-
1, 22-2 on the moved sidé, the movement of the.support rail
units 22-1, 22—2 on the moved side 1is stopped and their
return to the origin is completed. As a result, the
10 support rail units 21-1, 21-2 on the locked sidé and the
support rail units 22-1, 22-2 on the moved side return to
their respective origin positions P21~1, P21-2, P22—i, 222~

2 in Fig. 13. | |
Subsequently, while the support réil units 21-1,
.15 21-2 on the locked side are fixed to their respective
origin positions P21-1, P21-2 in Fig. 14 similarly to Fig.
13, the support rail units 22-1, 22-2 on the moved side are
moved from tﬁeir origin positions P22-1, P22-2 towards the
support rail units 21-1, 21-2 on the locked side according
20 to thé width of bbards 2-1, 2-2 onto which components are'
to be mounted. Thus, adjustment of the distances between
the support rail units 21-1, 22-1 and the support rail
units 21-2, 22-2 is completed. At this time, since the

widths of the boards 2-1, 2-2, onto which components are to

25 be mounted subsequently, are stored in advance in the



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

| ocked side according 20 to the width of boards 2-1, 2-2 onto which
conponents are to be nmounted. Thus, adjustnent of the distances between
the support rail units 21-1, 22-1 and t hegsupport rail units 21-2, 22-2 is
conpleted. At this time, since the wdths of the boards 2-1, 2-2, onto

whi ch conponents are to 25 be nounted subsequently, are stored in advance
in the 58 database 1001, the novenent anounts of the support rail wunits

22-1, 22-2 i dhadoved: si dad Smeakbauhat eghduhtideocropgiat sopparitt K002
based on this information. and information such as novenent. amounts of the

SUppOrt raijy % dnb5S; 22252225 @Rel %Meg;éé dg sbyc4 Dé@t 4 084 by nt Reygot OF
40-for moving support rail units or the |like. The ampbunt .of rotation of .

Lhe motor 404,05 v Ngn BUPPAITlg s Aidadilt  Sonl s GA LU BhedrmaRdobhe Jref ation

driven by novi ng support rail units based on this

cal cul ati Onrﬁm ttllpox['5&1&9”5@0|ﬂo§%meqﬁetQp&}foté’p%fatﬁr?@ ggngstore ar med

in advance he operatlon resu rmati on can in the

catabase 100 AR IE L 0 L el 0, KPR Ao T g
Subsequenﬂéh fgéeﬁoéggﬁeggﬁgéggn%agi un?ts or the like. The amount
of rotation of the motor 40 for moving support rail units
is calculated, and the rotation driven by the métor 40 for
moving support rail units based on this calculation result

10 is controlle&. - The above operation can be performed in
advance and'only the operation result information can be
stored in the database 1001 and the rotationldriven by the

"ﬁotor 40 for moving suppoft réil units cén also be
controlled'by utilizing this information.

15 Subsequently, after the adjustment bf the
distances between the support rail units 21-1, 22-1 and the
support rail units 21-2, 22-2 is finished according to the
widths of the boards 2-1, 2-2, onto which components are to
be mounted, each rack gear 29 is engaged with each gear 28

20 by each selective ldck mechanism ?O énd then:the support
rail units 21-1 on the locked side and 22-1 on the moved
side are synchronously moved in one direction, that is,
upward in Fig. 15 by rotation of the ball screw shafts 35,

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

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



di stances between the support rail units 21-1, 22-1 and the support rai
units 21-2, 22-2 is finished according to the wdths of the boards 2-1,
2-2. onto which conponents are to be nobunted, each rack gear 29 is engaged
with each gear 28 20 by each selective | ock nmechanism 70 and then the
support rail units 21-1 on the | ocked side and 22-1 on the noved side are
synchronously noved in one direction, theg is, wupward in Fig. 15 by
rotation of the ball screw shafts 35, 35 in the first board

cor_ve_ving/ holding device 3 as shown 25 in Fig. 15. Simlarly, in the
second board 59 conveying/ hol di ng device 13, each rack gear 29 is engaged

rai | ot t S5yeg tpl pRRALBY B LG ST R WERE Ty Lpqerngeniport

rail. units e and 2 on the noved side aré

synchronousL¥Hg%%%$:égégmbé §Q¥F§E§g%, that, légwwmggﬁkﬁgﬁﬁigo ;ﬁdby

S,
rot ati on*of'* SECrew s |n.f%e second boar

conveyi ng/ hol di ng _device 13. Then, .the,su t il LS .2k n-the
'Iockeé S?dggﬁﬁdggﬁ-fu8ﬁofﬁer 1geah%%aezéngp?hetﬁguéggthrgﬁﬁéuépgszgl-2 on
t he | ocked_side anﬂ 22-2 on the 10 mpved sidg are noved_to pesi tion
(conveyi ng2poSPt i biF, QPve&hiéﬁtheaFgftsXﬁﬁ FPBRPQEXarEOXS eﬁpng?ﬁglding
devices 3, 13 are aligned,in one line i,n the center of fhe. conpon pLoo
mount Png weikegFéanposhph dife FOURFERG dfpdrdust $ﬁ%n§°“?ﬁ%°§gggng Board

conveyi ng/ hol ding device 13 waits for the 15 board.,2-1 to be cargied in
fromthe fbast poafgew shafts 35, 35 in  the second oard

conveying/holding device 13. Then, the support rail units

21-1 on the locked side and 22-1 on the moved side and the

support rail'uﬁits 21-2 on the ‘locked side and 22-2 on the

i0 moved side are moved fo a position (conveying positiqn), at

which ﬁhe left and right board conveying/holding devices 3,

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

| mounting wérk area 200 in the ﬁounting apparatué; Then,

the second board conveying/hoiding device 13 waits for the

15 board 2-1 to be <carried in from the first board

conveying/holding device 3, while the first board

conveying/holding device 3 waits for a board 2-0 to be
carried in from the loader 1.

Subsequently, as'shown in Figs. 16 and ‘24, the

20 first.board cohveying/holding de&iée 3 and the second board

conveying/holding device 13 are driven under the control of

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

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

second board conveying/holding device 13 is completed.-

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



conveyi ng/ hol ding device 3, while the first board conveying/holding device
3 waits for a board 2-0 to be carried in fromthe |oader 1. Subsequently,
as shown in Figs. 16 and .24, the 20 first board conveyi ng/ hol di ng device
3 and the second board conveying/ hol ding device 13 are driven under the
control of the control unit 1000 so that the carrying-in of the board 2-1
fromthe first board conveying/ holding degice 3 to the second board
conveyi ng/ hol di ng device 13 is conpleted. 25 Also, the | oader 1 and the
first board conveying/ holding 60 device 3 are driven under the control of
the control uni't 1000 so that the carrying-in of the board 2-0 from | oader

1 to the fi r 0 LROAR ' e b8 APl IR0l it
SubsequentFf?akﬁgqugggr?¥§gFﬁ &ﬁ¥%§13%¥€, 22-1 of the S firstc%ogfé

conveyi ng/ Beld g, 48U xS LA d e RAAhLodd A & PuBhHlauREd i n

Fig. 16 to"a position close e recognition canera 9. The support
ol di ng T e B8 FIST HPEHoRT IR o R SRS o SR eER
he- | ocked ePaa Bebtids: « FoRed METHo Foitosportt vl dri gPR Rostti SHE
recogf | of L EmEPA= 80 OB LA AN G N eaGe T4 ot B o SRR 18
Conponentsofgggt$§%ggnggagagr5e%%|¥gé§ ?@ E %&pééﬁ fgn closest to
the recognition camera 9. The support rail units 21-2, 22-
2 of the second board conveying/holding device 13 holding
the board 2-1 are moved upward in Fig. 16 to éach cémponent
10 mounting poéition (position, at which the support rail
units 21—1,'22-1 on the locked side are positiohed at their
respective. origin positions P21-1, P22~-1) as an example of

a work position positioned closest to the recognition

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

attitudes of these components are image-picked up by the
recognition cameras 9, 19, and then calculated and
corrected, and then, the components are mounted onto the
26 electroﬁic circuit boards 2-0,' 2-1. In the above
embodiment, since the recognition camera 9, 19 and the
electronic c¢ircuit 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



18B by the respective nozzles 10, 20. Then, the suction attitudes of these
conponents are inmage-picked up by the recognition caneras 9, 19, and then
calcul ated and corrected, and then, the conponents are nounted onto the 20
electronic circuit boards 2-0, 2-1. In the above enbodinent, since the
recognition canera 9, 19 and the electronic circuit board 2-0, 2-1 are
positioned at positions closest to eachédther irrespective of the size of
the ‘el ectronic circuit board 2 when nounting is perforned, 25 the noving

di stance of the working head 4, 14 can be 61 reduced and thus the nounting
time can be shortened. On the other hand, when mai ntenance of the nounting

appar at Us irsRRioBMRd tnilRe tHePRRI iy tUMd $adlbe shorékmddqn the |ocked

side and the support rail units 22-1, 22-2 on the noved side are noved to
positions distant frem thg fb%%bra”@a§%?0”%h%%”pﬁgﬁ%ke%ﬁﬁ@@ ”%pr%H@ ons
and .receded from above the support plate -1, 38-2 1n Figs. 17 and 26.

Consequent |y,, . vari0 §8g§5%h%n§§0§59%5%&e§gr*h%esuggB?E'?Qgggﬁ§§%%”§§8fgrf§r'

exanpl e, replace suppor t pi Ns or sup

wﬂﬁW%%%%nM%%%&W%%&%%%%T”f
winou {1 ublespTRECRRNAYEIGS | SodBs e wbder: he asslagh elacf (e
the first and second component mounting positions and
receded from above the support plate 38-1, 38-2 in Figs. 17
and 26. Consequently, various maintenance works for the
mounting apparatus, for example, replacement of support
10 pins 87 or support plates 38-1, 38-2 far sup?ort;ng an
electronic circuit board 2 from downward or replacement of
nozzles 10, 20 in.the-noizle station 7, 17, can be easily
pefformed withdﬁt trduble. | - |
The conveyance flow of boards under the control
15 of the control unit 1000 is described in detail below with
reference to Figs. 18 to Zi.
Figs. 18 to 21 show a flow of electronic circuit
boards 2 during production {component mounting). At a
_ stage where the production is started, the support rail
20 units 21-1, 21-2 on the.locked side aﬁd the support rail
units 22-1, 22-2 on the moved side are synchronously driven
together. Figs. 22 and 23 show timing charts in the board
conveying operation.

Fig. 18 shows positional relationship when

25 component mounting production is finished. At this time,



reference to Figs. 18 to 21. Figs. 18 to 21 show a flow of electronic
circuit boards 2 during production (conponent nounting). At a stage where
the.production is started, the support rail 20 units 21-1, 21-2 on the

| ocked side and the support rail units 22-1, 22-2 on the noved side are
synchronously driven together. Figs. 22 and 23 show timng charts in the
board conveying operation. Fig. 18 shows2positional relationship when 25
conponent nounting production is finished. At this time, 62 the electronic
circuit board 2-0 to be produced next is ready on the |oader 1. First, as
shown in the timng charts in Figs. 22 and 23, after the conponent

mount i ng prggucéientrenicniciredit Sdawd | pwer o nbé paiddomd desect iBg
sensors S39L, S39L detect that the support plates 38-1, 38-2 of the first

and secongchepy Greameelioadkitolldi ng devices 3, 13, start lowering by drive
of "the support plate drive cylinders 39, 39 under the control of the

control unit 1000 angiaise, 1@ sPQHIWORed tale t‘iﬁﬂné eé}ﬁ)&i;{:s venl eyes, Ipmt
posi tions. Wen det ecti on signals fromthe lower  limt positioh detectlng

Sensors 83%5 9Laffrt@ | Bpt cohBthﬁtCHQﬁﬁﬁﬁ.ngngioél\g ohNgs BOA{Lhsdopper

drive cylinde 32D i s rlven and a stopper I's provi ded onh the

SUpporEt T ai U”hkwgé 11:9&?1€5 B8 { Ak Chetlel 19y t%%nfs'o&%t keard 5391
conveylng/h di ng

detect tha; the support plates 38-1, 38-2 of the first and
second Dboard cdnvaying/holding devices 3, 13, start
lowefing by drive of the support plate drive cylinders 39,
39 under the control of the .control unit 1000 and are
;0 -'positioned ﬁt their respective lower limit positions. When
~detection signalé from the lower limit positioﬁ detecting
' Sensors S39L, S39L are input- in the control unit 1000, the
board stopper drivé Cylinder'BZD.is-driven and-a stopper
32-1, which is provided on the support rail unit 21-1 on
15 the locked side of the first board conveying/holding device
3 and positioned at a raised pésition during alnwunting
operation, lowers in the first board conveying/holding
device 3 so that the bocard 2 becomes in a state where the
board 2 can be carried out. A stopper 32-2, which is
20 provided on the support rail unit 21~2 on the locked side
| of the second board conveying/holding device 13 and
positioned at a raised position during a mounting operation,
also lowers so that the board 2 becomes in a state.where

the board 2 can be carried out.

25 When the detection signals from the lower limit



3 and positioned at a raised position during a nounting operation, |owers
inthe first board conveyi ng/ holding device 3 so that the board 2 becones
in a state where the board 2 can be carried out. A stopper 32-2, which is
20 provided on the support rail unit 21-2 on the |ocked side of the second
board conveyi ng/ hol di ng device 13 and positioned at a raised position

during a nounting operation,
state where
fromthe | ower

al so |l ower$3so that the board 2 becones in a

the board 2 can be carried out. 25 Wen the detection signals

limt 63 position detecting sensors S39L, S39L are input

in

the control unit 1000, the board stopper drive cylinder 32D is driven in
the first bgasdicenveydtgithingi sgndevisces39ns SEHcr abed afowe. inn Blidi tion

to this,

in the first board 5 conveyi ng/ hol di ng devi ce 3,

novi ng suppgphtrb@i Lintifi USoios dhievedaard dtpdal |dsicreve shiadder 35D 3bs
rotate-synchronously. The support rail units 21-1, 22-1 start noving from

a first conppagah nRUNELBY ﬂ%ﬂlB@araowﬁﬁeyﬁh@/wmrdir@on&ewae Bosagi on

in the central portion 10 of the conponent nounting work area 200 as shown

upwar.d

well, the nD

screw
22-2 s

10

15

20

25

in

haf t
art

ch_%geg' 0pbie . Secend; st e opyeyhng) helhditke devise Bdarads
Setey i B Lo AR ke O o oy pordeld
rail units is driven and the ball screw shafts 35, 35
rotate synchronously. The_sﬁpport rail units 21-1, 22-1
start moving from a first component mounting position
towards the board conveying p051tlon in the central portion
of the component mounting work area 200 as shown upward in
Fig. 18. In the second board conveying/holding device 13
as wéll,_the'moto:_40 for moving'support rail units is_
driven and the bali sdréw shafts 35, 35 rdtaté'
synchronously. The support rail units 21-2, 22-2 start
moving from a second component mounting position towards
the board conveying'position in the central portion of the
component mounting work area 200 as shown downward in Fig.
18. At this time, in the second board conveying/holding
device 13, when the motor 40 for moving suppqrt-rail units
is driven[ the belt drive motor 42 is also driven at fhe
same time and conveyance is started so that the board 2-2
positioned on the right end portion side in the second
board conveying/holding device 13 is moved towﬁrds the left
end portion. When the board passage detecting sensor 31-2

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

noving 'support rail units is driven and the bal

the notor 40 for



t he board conveying position in the central portion of the conponent
nmounti ng work area 200 as shown downward in Fig. 18. At this tinme, in the
secend board conveyi ng/ hol ding device 13, when the notor 40 for noving
support rail units 20 is driven, the belt drive notor 42 is also driven at
the sane tinme and conveyance is started so that the board 2-2 positioned
on the right end portion side in the secedd board conveyi ng/ hol di ng device
13 i's noved towards the left end portion. Wen the board passage detecting
sensor 31-2 25 detects the board 2-2, whether the notor 40 for noving 64
support rail units is driven is judged. Wien this notor 40 is driven,

drive of thedelite didive il #2 dsiwdwppedjuddhen tithénnehos Mdtds 40t

driven, drivé” of the belt drive notor 42 nay be continued. This is for

the purposg sOf dPi§ORY WG Ner berkd s 0BLYvEN rdiRSURPROTits I #Edpdkt IS
21-2, 22-2of the second board .conveyi ng/ hol ding device 13 to shorten t he

conveyi ng g, 010 ther secapd 100aidt Goryay] nakhok dbeg eV d3uiiard he

unl oader equently, fthe 2'is not protru romthe 10

support rai Iofg)rgzt 2%&2 %, %% 2 o5 'nr&%tdt he gg\igrm{g ef, 4 hey e s %ﬁl}grg ol 34

units 21-2, er thé no noving support-rarl units’
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drive of ”}% tﬁeltfdrf‘lh\ée sngégzrld %oaidsusgrelggi?gng/holdlng device 13 to
shorten the conveying time from the second board
conveying/holding de&ice 13 to the unloader side.
Conséqueﬁtly, the board 2-2 is not protruded from the
10 support rail units 21-2, 22-2 during the movement of the
support rail units 21-2, 22-2. Also, after the motor 40
for moving . support ra;l units 1s driven _and then a
?fescribed time-paéses, tﬁat ié, before the support rail
units 21-2, 22-2 are positioned at the board conveying
15 position, drive of the belt drive motor 42 is suspended
once and the motor gets réady for the subsequent board

conveying operation at the board conveying position.
Fig. 19 shows a state where the support rail
units - 21-1, 22-1° of the first board conveylng/holdlng
20 device 3 and the support rall unlts 21-2, 22-2 of the
second board conveying/holding device 13 arrive at the
board conveying positions in the central portion of the
component mounting work area 200 and are stopped at their
respective board conveying positions. In this state, the

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



once and the notor gets ready for the subsequent board conveying operation
at the board conveying position. Fig. 19 shows a state where the support
rail units 21-1, 22-1 of the first. board conveying/holding 20 device 3
and-the support rail units 21-2, 22-2 of the second board conveyi ng/
hol di ng device 13 arrive at the board conveying positions in the central
portion of the conponent mounting work &Bea 200 and are stopped at their
respective board conveying positions. In this state, the 25 | oader 1, the
support rail units 21-1, 22-1 of the first 65 board conveyi ng/ hol di ng
device 3, the support rail units 21-2, 22-2 of the second board

conveyi ng/ hobdrégcdeviegenyyZholdndgt hewit®ader thie asepabirgnetiiln snetsi ne. -
Here, the electronic circuit board 2 flows fromright to left. 5

Subsequent | g1-21 1z-2ejectiesd $dadnd Heostpposhveybnd/Noidsngdld@vi2®-23pof the
second board conveying/ hol ding device 13 are noved fromthe second

conponent npw@t ERE udQPaldean 1D the koarghednyryiong PDHR | onHdMat tise
drive of the notor 40 for noving support rail units of the second 10 board

conveyi ng/ h@ié’ét‘fh@ar@%"@ﬁcéﬁﬂ pEd@ppedE 1 Fnensrdberi et trglrigge potor 42 is
driven and the board 2-2 produced (conponents-nounted) in the second board

conveygng/hol ding deyyie ﬂts_l.farE.'tedlé’Utdé‘réH‘Eéchet%%c’tonghgoaélﬁbport
conveyi ng/ hol ding device 13 to the Unl oader 11. Conpl etion 15 of ‘the
carrying-ouf, s deter mned when (e Jpard RaRfaiard conveying/holding
device 13 are moved from Ehe second component mounting
position to the board conveying.position, that is( drive of
the motor 40 for moving support rail units of the second
10 board conveying/hol&ing device 13 is stopped. | Then, the
belt drive motor 42 is driven and thé board 2-2 produced
ﬂcomponents—mounted) in the secbnd board conveying/holding
device 13 is “carried out from thé sécond. board.
conveying/holding device 13 to thé unloader 11. Completion
15 of the carrying-out is determined when the board passage
detecting sensor 31-2 detects that the bbard 2—2 passes and
is not present.
When the completion of the carrying-out of the
board is determined by the control unit 1000, the motor 40
20 for moving support rail units of the first board
conveying/holding device 3 is driven and conveyance of the
board 2-1 produced in the first board conveying/holding
device 3 from the first board conveying/holding device 3 to
the second board conveying/holding device 13 is started.

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



detecting sensor 31-2 detects that the board 2-2 passes and is not

present. Wien the conpletion of the carrying-out of the board is

determ ned by the control unit 1000,. the nmotor 40 20 for noving support
rail” units of the first board conveyi ng/ hol ding device 3 is driven and
conveyance of the board 2-1 produced in the first board conveyi ng/ hol di ng
device 3 fromthe first board conveyi ng/ h66di ng device 3 to the second
board conveyi ng/ hol ding device 13 is started. 25 Subsequently, as shown in
Fig. 20, when the board e 66 arrival detecting sensor 33-2 detects arrival
and passage of the board 2-1 in the second board conveyi ng/ hol ding device

13, drive ofaddierdieldetsdvEndObOhso#2 33 2statks WPkl fal hanBoyadsstapper
drive cylinder 32D is driven and 5 the board stopper 32-2 is raised to the

upper linmt ooshbi Wbarke puppein enthdosbbal dsbLed i RGRARABy /B33 4106t ect s
that the board stopper 32-2 reaches the upper limt position and (S

prepared to 1haR .t hes ban@v% L Megawhiche, i bﬂ@{:g52 i fsC%%%EQ in a

di rection fron1r|ght toTeft 10 by drive of the bel rive notor

the board ahniualuet£aLia0 stepsar l%dedtezlegeix??@fr%' ddpgée}?gssldof

t he board 2 and apse of a exanpl e

measur gd dbgttggg | BBL -84 S0opPat assiehavist s anhieverd PYld Meegu fegi for

- position. The upper end position detecting sensor S32
detects that the board stopper 32-2 reaches the upper limit
posifion and is prepared to stop the board 2-1. Meanwhile,

the board 2-1 is conveyed in a direction from right to left

10 by drive of the belt drive motor 42. = After the board
arrival detecting sensor 33—2.detects arrival and passage

of the board 2-1 and a lapse of a prescrlbed tlme {for
example, 0.1 ms) is measured by a tlmer T4 so that a delay

is achieved by time requlred for the board stopper 32-2 to

15 be raised to the upper limit position, rotation of the belt
drive motor 42 is driven in the reverse direction so that

the belt 500 attached to the support rail units 21-2, 22-2

of the second board conveying/holding device 13 is run in a

'~ direction from left to right and the board 2-1 is conveyed

.20. in fhe reverse direction; Then, the right side end edge of
the board 2-1 1is brought into contact with the board
stopper 32-2 and the board arrival detecting sensor 33-2
detects arrival of the board 2-1. After the arrival is

detected and a prescribed time period is measured by the

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



15 be raised to the upper Iimt position, rotation of the belt drive notor
42 is driven in the reverse direction so that the belt 500 attached to the
support rail units 21-2, 22-2 of the second board conveyi ng/ hol di ng device
13 is run in a direction fromleft to right and the board 2-1 is conveyed
20 in the reverse direction. Then, the right side end edge of the board
2-1 is brought into contact with the boar&/ 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 tinme period is nmeasured by the 25
timer T3, drive of the belt drive notor 42 is stopped. The 67 belt drive
mot or 42 i shkhds diriivemdtoexéesdssaiumtdiheenr ightexdietss ensl edge ehet he
board 2-1 can be brought into contact with the board stopper 32-2 nore

reliably. Meagwhi lsddeafdred éb@eb@@riﬁarbd@&dd@LQCUaﬁzb@ BEREght 38nto
detects the arrival and passage of the board 2- the notor 40 for noving

support raikoHBhbs iy$tHr tHENbBAREG 5B8p§H9pgbLzrﬁbkeuabaiagi 2, 22-2 of the
second board conveying/ holding device 13 start noving fron1the board

conveying position toylhg,feeand EQHEP”erxe”DHB&HQ %93:99 tigg e&@gﬁ%

towards the recognition canera 19 I'S, conveyance o the oar

e g agliois upleerioens smbomromo s s e an s

conmponent ”PP”&thmgeéft&8”f8£¢m89{£§69u835rL rébf units is driven and
the support rail units 21-2, 22-2 of the second board
conveyiﬁg/holding device 13 start. moving from the board

conveying position to the second component mounting

10 position, that is, towards the recognition cameia 19. That

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

21-2, 22-2 and movement of the support rail units 21-2, 22-

.2 themselves.'from the board éonveying pdsition to fhe

second component mounting position are carried ocut at the

15 same time. Thus, the arrival of the board 2-1 on the
.support rail units 21-2, 22-2 at the prescribed position

and the arrival of the support rail units 21-2, 22-2 at the

second component mounting position are both finished and
the board conveying operation is finished. That is, when

20 the reverée drive of the belt drivé métor 42 iS stopped and

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

stopped, a termination of the board conveying operation is

determined and the support plate drive cylinder 39 1is

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

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



15 sane tinme. Thus, the arrival of the board 2-1 on the support rail units
21-2, 22-2 at the prescribed position and the arrival of the support rai
units 21-2, 22-2 at the second conponent nounting position are both
finikshed and the board conveying operation is finished. That is, when 20
the reverse drive of the belt drive notor 42 is stopped and the drive of
the notor 40 for noving support rail unig is stopped, a term nation of

t he board conveying operation is deternined 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. 68 Some tine period

i's required between tdyg,DOREHCRUENNT; 9P ARG PHEWBEn Wi (hOBra
period, replacenment of nozzles 20 required for production or the like is

perf ormed It Nz A b on 1Derdhdikeridd geReea) oo 002Zhént

repl acement 1's a plurality oftines to produce oné el ectronic

circuit bo%ﬁfnégzgﬂgsnp§éle e%§9£?8e é{gtié§¢§ygé¥dgﬂjd¥ n%%ethggggzzigf are -

al ways ret 0 "0ri grnal nozzles gl nni ng of production "0

boards 2. 10 anwhj l.e, .in the first hoard nv.evy.i.ng/hol di n devi 1,
when t he b(?a?rrg/f%}f J& Fe &I S esr%:sa% r‘agfl-lgp Ocrgn I}erg ni:jl qffg's s glgré %?I!‘?C’ﬁael ‘boar d
2-0 fromthe, | oader 32D.I.s dri%§n and

the bobrd "eizigor tSRLACPESPL da Por FRESEApd PHIFELP0d) 1§ onC RhE ¢
| | produce one electronic circuit board 2, and nozzle
replacement is performed since the nozzles are always
returned to original nozzles at the beginning of production
of boards 2. |

10 ﬁeanwhile, in the first board conveying/holding
device 1,' when the board passage detecting sensor 31-1
confirms passage of the board 2-0 from the loader 1, the

board stopper drive cylinder 32b is dri%en ahd the board

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

15 upper end position detecting_sensor 532 detects that the
boafd stopper 32-2 reaches the upper limit position and
preparation for carrying in the board 1is completed.
Meanwhile, after a lapse of a prescribed time is measured
by a timer T1l, the rotation speed of the belt drive motor

.20 42 is ieduced SO ihat an impact is reduced when the boérd
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 with the board stopper 32-1 and arrival of the

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

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



15 upper end position detecting sensor S32 detects that the board stopper
32-2 reaches the upper limt position and preparation for carrying in the
boatd is conpleted. Meanwhile, after a | apse of a prescribed tinme is
nmeasured by a timer Ti, the rotation speed of the belt drive notor 20 42
is reduced so that an inpact is reduced when the board 2-0 is brought into
contact with the board stopper 32-i. Thes, the |left end edge of the board
2-0°is brought into contact with the board stopper 32-1 and arrival of the
board 2-0 is detected and confirned by the board arrival 25 detecting
sensor 33-1. After the arrival of the board is 69 detected by the board

arrival detgotd 8@ Py 0tnd3nbazad a@krﬂmsed@ée@cm%sgéhgsé 3308 igmdreasur ed

by the tinmer T| drive of the belt drive. notor is stopped. The belt
drive notory khus gdriyepibdg exegss 89 hbakulbe 'b%ftx_ﬁes'c‘i%xe%”drledge of
the boeard 2 Brough Into contact wwth the board stopper 32-1 nore

reliably. W'b g did e%eigog*}g%rfdoﬂégﬁf%zdeisecggaggeaensom%lmselt-

confirns the passage 0 mot or movi ng support

rail uni tsoaawﬁ“ {50aE0at e A0 AURROILCL AL, WS 21ed. (RELT LN #DVI g

fromthe b 8%%V%y|ﬁ p05| I on omar 'St conponéent mnounti
pon tan, 501 G USSR T e it (1o
13, Conveyﬁﬁfe1§§aéé“%€%¥%é1 32-1 more reliably.

Meanwhile, after the board passage detecting
sensor 31-1 confirms the passage of the board 2-0, the
motor 40 for moving supporﬁ rail units is driven and the

10 support rail units 21-1, 22-1 start moving from the'board
conveying position towards the first cdmponént nmounting
position, that is, towards the recognition camera 9.  As in_
the Cése of.the support rail units 21;2, 22-2 of the second
board conveying/holding device 13, conveyaﬁce 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 fo: ﬁoving support'rail units 1is

20 stopped, a termination of the board conve&ing operation is
determined and the support plate drive cylinder 39 is
driven so that the support plate 38-1 is raised. Then, the
board 2-0 is supported by the support plate 38-1.

Some time period is required during the board

25 conveying operations. During this time period, replacement



15 2-0 and novenent of the support rail units 21-1, 22-1 are carried out
at the sane tine. Wien both the operations are conpleted, the board
conveying operation is finished. That is, when drive of the belt drive
notor 42 is stopped and drive of the notor 40 for noving support rai
units is 20 stopped, a termnation of the board conveying operation is
determ ned and the support plate drive cypinder 39 is driven so that the
support plate 38-i is raised. Then, the board 2-0 is supported by the
support plate 38-1. Sone tine period is required during the board 25
conveying operations. During this tinme period, replacement 70 of nozzles

10 require iorno%q@éct h@n Péqﬁi‘ﬁe&' kf‘oﬂs pr%%f{]&ﬁ{gsggr g@ tRgenozzi e Station

7 or the Ii Flg shows a. stat whére t conveyi ng operation
i s conpl et t ﬂ rgggpt of; he I at is, conponent
nounting o ratlon IS s?gFfe &%t?kl “ﬁkasgggﬁéﬁ1ﬁiﬁgll6 Subsequently,

when the production i ef. lali fe gnce 1o Figs. 18
to 20, the support Fﬁi E%%tsﬁgﬁ % Qéaéﬂ“%%argﬁcoﬁsgﬁlnéfﬁbléiﬁ%

posi 1 ons FOTIRBaPE SORIANNTG 554 t?“%ﬁagg ¢ RECRREL B S Boara” i s
carried out. After a .subsequent q:ard is carried in, the state is

ret ur mMed t&*FﬁéJﬁbmﬁ?Wﬁfﬁﬁ%aePQQP %ﬁ%JOEﬂFaE&RPth% Fbantefiga8perathsn is

continued. Thu
ase 'shown Fig. 16.

Subsequently, when the production is completed,
as explained with reference to Figs. 18 to 20, the support
rail units 21, 22 of each board conveying/holding device 3,

10 13 are moved from the first and second component mounting
positions to the board conveying position so that the
produced board is carried out. After a subsequent board is
carried in, the state is féturned fo ﬁhe mounting:state in-
Fig. 21, and the mounting'opération is continued. Thus,

15 components are successively mounted onto_boards.

According to thé above embodiment, in one
component mounting apparatus, the component mounting work
area 200 of the board 2 is divided intoc two areas, the
First mounting area 201 and the second mounting area 202,

20 assuming the board conveyanée path from the board carfyihé-
in side to the board carrying-out side as a center. In the
first mountinglarea 201, the board 2-1 is carried in from
the loader 1 to the first mounting area 201. The board 2-1
is positioned and held for a mounting operation at a

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



15 conponents are successively nounted onto boards. According to the above
enbodi nent, in one conponent nounting apparatus, the conponent nounting
work area 200 of the board 2 is divided into two areas, the first
nounting area 201 and the second-nounting area 202, 20 assum ng the board
conveyance path fromthe board carrying- in side to the board carrying-out
side as a center. In the first nounting7area 201, the board 2-1 is carried
in from the loader | to the first nounting area 201. The board 2-1 is
positioned and held for a nmounting operation at a 25 portion closest to the
conponent feed unit 8A and the 71 recognition canera 9 as an exanpl e of

the first GRS €69498FAT ON a¥Nidn JésPASES 8F aheernth st téompaiedte
first nounting area 201 along a direction of the board conveyance path.

Subsequent 'y;/] beddhitiod | 1ghtMYRELRG RS2 2Rl endl GEUIPONSAT & Fardes utjeast and

hel d from tthe conponent feed wunits 8A 8B and nounted on at |east a half

area (a shafod 4 aax?é%'ibi;'ﬂoxgée Dfa e o & 2-drOddies T e it wi th

respect -to an oper tor on the si closer to the first conponent” feed unit

?'sb\flsﬁlb:ﬁg%en‘t e bo?‘%reg&% slﬂ(ngls?' onegoan]dkﬁ S&R%friﬁgﬁ %%g@o%eregt ?gﬁ
oo o S, b R S i A il
second Conponentggecqﬂ§| nmg@néeé on at least a half area (a shaded
area 2A in Fig. 2) of the board 2-1 on the front-side with
respect to an operator on the side closer to the first
component feed unit B8A. Subsequently, after the mounting
10 work in the first mounting area 201 is finished, the board
2-1 is positioned and held for a mounting operation at a
portion closest to the component feed unit  18A of . the
second mounting area 202 and the recognltlon camera 19 as
an example of the second _compqnent recognition unit to
15 mount components onto the board 2-1. Subsequently, in the
second mounting area 202, components are sucked and held
from the component feed units 18A, 18B and mounted at least
on a half area ({(a shaded area 2A in Fig. 2) on the rear
side viewed from the operator on the side closer to the
20 | component feed unit 18A of the board 2-1. Subseqﬁently,
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 component feed unit 8A, 18A, and each recognition



15 nmount conponents onto the board 2-1. Subsequently, in the second
nmounti ng area 202, conponents are sucked and held fromthe conponent feed
uni tes 18A, 18B and nmounted at least on a half area (a shaded area 2A in
Fig.-2) on the rear side viewed fromthe operator on the side closer to
the 20 conponent feed unit 18A of the board 2-1. Subsequently, after the
mounting work is finished in the second mAinting area 202, the board 2-1
is carried out fromthe second nounting area 202. As a result, the
shortest distances between the board 2 positioned at each nounting area
201, 25 202, each conponent feed unit 8A, 18A, and each recognition 72
canera 9, l@amanab®, siBstant it |ulrsithideica lalsy conpraced ait bompacedvernthona
case where a board is held on the board conveyance path in the conmponent
nmount i ng woz k cansentibusl taeempd@riengat ivomminibe sdibdt enedclandboard
productivity can be 5 inproved. That is, one conponent nounting work area
200 of onecomuEyamce appat ainsthe dompoednt nhkouhpongr 3%k kheaflir shus,
nounting area 201 and the second nounting area 202 so that two boards 2

are placed ansl genpenent siganche wmeurtedtcHedrng pheabesidieyecsRVved back
and forth in each nmounting area so that conponents are fed, recognized,
and nogint ed; Ah-o¢de, end edge side of the mounting area close to the
conponent feed unit. For exanple, the board 2 in the first nounting area

201 i's positioned. atridie {£0nbnsi 8mBBHBUIRounting work area 200 of
one mounting apparatus_is divided into two areas, the first
mounting area 201 and the second mounting-area 202 so that
two boards 2 are placed and components' can be mounted.

10 Then, the-bo;rd are moved.béck and forth in each mounting
area so that components are fed, recognized, and mounted on
. the end edge side of - the mounting area close to the
componéht feed unit. For eXample, thé board 2 in the first
mountiﬁg area 201 is positioned.at the front-side end edge
15 of the mounting area while the boérd 2 in the second
mounting area 202 is positioned at the.rear-side.end edge
of the mounting area. Therefore, the recognition camera 9,
19 and the electronic circuit board 2-0, 2-1 approach each
other to have the shortest distance therebetween
20 irrespective of the size ofnthe elecﬁrénic circuit board 2
when mounting operations are performed. Consequently, the
moving distance of the working head 4, 14, that is, the
distances between positions for three operations, suction,
recognition, and mounting operations of components are

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



15 of the nmounting area while the board 2 in the second nounting area 202
is positioned at the rear-side end edge of the nmounting area. Therefore,
the.recognition camera 9, 19 and the electronic circuit board 2-0, 2-1
approach each other to have the shortest distance therebetween 20
irrespective of the size of the electronic circuit board 2 when nounting
operations are perforned. Consequently, t#e noving distance of the working
head 4, 14, that is, the distances between positions for three operations,
suction, recognition, and nounting operations of conponents are 25

m ni m zed. Thus the.nmounting tinme can be shortened and the 73 production

efficiency gapdhetionrevedeidncpatsncbbaimpybesd . cornopenticaler, when
conventionally mounted onto a board in the vicinity of the board.

conveyi ng peshbbRBEnt S Nerediceind2ees orRatiMeab BOsdd i 8Aof @r YdueE Dpetnéi ons,
suctiaon, 5 recognition, and nounti.ng of conmponents are long for a snal

board and thus;fhey MUNtERG tHdB-d ScbABBy1hl (Hb it £HROdILIRNt g1 BeURYES .,
whet her thepgéérd€¥s-snall or 1arge? thg bgéf%Fis posftioned at such a

posi i on fopogRUgLI NdpoQPElahLON kBa! thedist anses:beieen poshitons, for

three 10 opéerations, suction, recognition, and nounting of  conponents
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In parficular, noun onent” feed units
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enmbodiment, however, whether the board is small or large,
the board is positioned atusuch a position for mounting
operation that the distances between positions for three
10 operations, suction,’ recognition, and moupting - of
components become short. Therefére, the mounting time can
be éubstantialiy reduced. In particular,'in each-mounting
area, the cdmponént feed units 8a, 8B,"18A,"18B are
disposed almost at the whole the end edges along the board
15 conveying direction in the component mounting work area as
shown in Figs. 2 and 3. Thérefore, the recognition cameras
9, 19 are disposed on the central side of the component
mounting work area 200 while the position where the board 2
is. to be positioned is located on the pentral side of the"
 20 componeﬁt ; mounting :work area 200 | in .the board
conveying/holding device 3, 13 so that the distances.
between positions for three operations, suction,
recognition, and mounting of components become shorter.
Thus, the mounting time can be furthef improved. Since one

25 component mounting work area 200 is divided into two, the



15 conveying direction in the conponent nounting work area as shown in
Figs. 2 and 3. Therefore, the recognition caneras 9, 19 are disposed on
the «central side of the conponent nounting work area 200 while the
position where the board 2 is to be positioned is |ocated on the central
side of the .20 conponent nounting work area 200 in the board
conveyi ng/ hol di ng device 3, 13 so that thpsdistances between positions for
t hree operations, suction, recognition, and nounting of conponents becone
shorter. Thus, the nounting tinme can be further inproved. Since one 25
conmponent nmounting work area 200 is divided into two, the 74 noving

di stance of ybRenyoIkigihhieadss 4thddwbsiggusedaand, thws;g hﬁeﬁﬁg&ﬁi Bgqyt i me

can be inproved. For exanple, in the nounting apparatus of t

embodi ment, {8 RAULSCELi Ry FRAAL C%@lea}%)np&ggg{,eqan he,f eé’%ﬁxgl% 0 apout a

hal f of that 5 required I n a convention device. Thus, mounti ‘i n"€"can
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units such gs Lhe £g¥i£¥95 improved. '
Since two bbards 2, 2 are stitioned diagonally,
that is, in.zigzag, in the component mounting work area 200
in one.component mounting apparatus, a mounting efficiency
io .per unit area can be improved as' compared' with a
.convéntiohal deviée in which only one board 2 is positioned.
Furthermore,-dug to the zigzag positions of the
boardsl 2, 2 in. one component mouﬁfiné apparatus, 'for.
exahplé,.other componént feed units such as the tray-type
15 éomponent feed unit 8C, 18C, in which semiconductor chips
or the like can be housed without reducing the successively
disposed number of the already positioned component feed
unit, for example, cassette feéd units, or the like can be
positioned in zigzag in an area in which no board 2 is
20 placed. The cémponent feed unit constituted by the tray—
type component feed unit or the like can be located closer
to the board and thus component feeding-efficiency can be
improved.

Furthermore, according to the above embodiment,

25 when maintenance of the mounting apparatus is performed,



15 conponent feed unit SC, 18C, in which sem conductor chips or the |ike
can be housed wi thout reducing the successively disposed nunber of the

al ready positioned conponent feed wunit, for exanple, cassette feed units,
or the like can be positioned in zigzag in an area in which no board 2 is
20 pl aced. The conponent feed unit constituted by the tray- type conponent
feed unit or the like can be |ocated closgs to the board and thus
conponent feeding efficiency can be inproved. Furthernore, according to

t he above enbodi ment, 25 when mai ntenance of the nounting apparatus is
performed, 75 the support rail units 21-1, 21-2 on the |ocked side and

the supporlthal Isufidit 22ady 48n2s0m e npyesl shde A e1ofRYEd sk aePagd! | ons
that are distant from the first and second conponent nounting positions,

respect | ve ¥nedithopd acedad ! hamaboys-ine 5ouppas Bhat Sl 1sid8- 2re

Cbnsequently, vari ous nai ntenance works for thé nDuntlng appar at.us

such as, ﬁoggam%@ PRGN 0L 116, SUDPORL B, BTpar Higssupgart

pl at es 38-1 suppo I ng ronic circult
n the nozzle statlo

d d I I ,
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support pins 87 )
PP P Consequently, when various maintenance works for the

mounting apparatus such as, for example, replacement of the
support pins 87 or the éupport plates 38-1, 38-2 for
supporting the electronié circﬁit board 2 from dbwnward or
10. replacementlof the nozzles 10, 20 in the nozzle station 7,
17 are performed, the various maintenance works can be
easily performgd without trouble. Furthermore, the support
plétes 38 can be easily replaced in 2 Eafch'and thus the
time required to change positions of the éupport pins 87
15 can be shortened.

Furthermore, if operations are controlled and the
sensors and the stoppers afe arranged so that the board is
placed in the board conveying direction in.the second boaid
conveying/holding device 13:once and then the board 2 is

20 moved in é direction re&erse to the board convéying
direction and positioned when only arrangement of the first
board conveying/holding device 3 and the second board
conveying/holding device 13 is changed point-symmetrically
and the board 2 is positioned in the second board

25 conveying/holding device 13, the first board



15 can be shortened. Furthernore, if operations are controlled and the
sensors and the stoppers are arranged so that the board is placed in the
board conveying direction in the second board conveying/holding device 13
once and then the board 2 is 20 noved in a direction reverse to the board
conveying direction and positioned when only arrangenent. of the first
board conveyi ng/ hol di ng device 3 and the7gecond board conveyi ng/ hol di ng
device 13 is changed point-symetrically and the board 2 is positioned in
t he second board 25 conveyi ng/ hol di ng device 13, the first board 4 ' 76
conveyi ng/ hol di ng device 3 and the second board conveyi ng/ hol di ng device

13 can hav | : re and 0 in w t h
ﬁ]er rled%ﬂﬂ%g«_?oc%éﬁ% And RRCOMBEHd N COPDNI Wt £8E

ot her. Fur _ , ocking operation and the 5 unlocking operation
O Lhe, 2e! SIS apihRANRN SviGe 151" bHeChLOD TBYLEGIQPEERL! Olhndn |
e PO P PR Al P e IS A LR e, 20 Usting
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adj ustgre nt u%%%%rk%inrc}g c;[poelza (_aiobr? acr)g %gt r%efloerc:t:é}L(%I/jeu tgé}? Itngghanism 70, a
Y-direction moving operation, in which the support rail
unit 21 on the locked side is moved integrally with the
support rail unit 22 on the moved side, and a distance
adjusting operation accqrding fo the board width, in which
10 the suppgrt rail unit 21 on thé locked side is fixed and
bnly the'support rail unit 22 on the moved side is moved,
can. be selected. The drive shaft for the distance-
adjustment aécording to ﬁhé board width for adjuéting the
distancé between the support fail uﬁits 21, 22 according to
15 the board width and the drive shaft for conveying the board
can be commoﬁly used. Therefore, the number of the drive
shafts can be reduced. Thus, the drive mechanism for the
distance adjustment according to the board width and the
drive mechanism for conveying the board can be simplified. -
20 | -Furthérmore, the locking operétion énd 'the
unlocking operation of the selective lock mechanism 70, 70
can be selectively performed by drive of the selective lock
mechanism cylinder 30. As a result, the Y-direction moving
operation, in which the support rail unit 21 on the locked

25 side is mbved integrally with the support rail unit 22 on



di stance between the support rail units 21, 22 according to 15 the board
width and the drive shaft for conveying the board can be conmmonly used.
Thetefore, the nunber of the drive shafts can be reduced. Thus, the drive
mechani sm for the distance adjustnent according to the board width and the
drive nmechani smfor conveying the board can be sinplified. 20 Furthernore,
the | ocking operation and the unlocking gperation of the selective |ock
mechani sm 70, 70 can be selectively perfornmed by drive of the selective

| ock nmechanismcylinder 30. As a result, the Y-direction noving

operation, in which the support rail unit 21 on the |ocked 25 side is noved

integrally wth suppoert rail unit 22 an 77 the ymoved side, and .the

di st ance ad}g&s?ti %“3%5 ergtlidtgh &0Cr Py ¢ Sttﬁerlct?oal‘adﬁ\?v} 9 i PR#CH Phe
support rail__ unit 21 on the l.ocked si is fixed,and qQnly the support

rail unit 2?"88*‘?{5&89’@%&3%&3?35 v&gghcaﬁrbewgagﬂ ﬁ%ﬁmdsuBPPé‘Fi Ean!

sel ected. Furthernore, shnc one notof. 40 is driven to drive rotation of
two bal |l scPBwtsidf 1 35he3dockefc iiisifous y Tigethand nenkvippbet SU@PRLtni ts
21, 22 are easily noved, the two bal]l screw shafts 35, 35 can be 10 easily
driven synchdhoiSiy #<d dhdheugporad reide uhs tBovad, gancha Besddyeand

reliably nmoved in_parallel. Furthernore,. since the support plate 38 having
the support rpLagbdy amrdeckedsupport rail units 21, 22 are '

Furthermore, since one motor 40 1is driven to
drive rotation of two ball screw shafts 35, 35
synchronously so that the support rail units 21, 22 are
easily moved, the two ball screw shafts 35,l 35 can be
10 easily driven synchronously and the support rail units 21,

22 can be more reliably moved.in parallel.
Furthermore, since the support -piate 38 having
. the support pins 87 and the support.rail units 2l;l22 are
separated and independently dgiven, the movement mechanism
15 is made lighter and simplified as compafed-with the case
where the support plate 38 and the support rail unit are
integrally moved. Thus, the moving opération.can be faster

at a lower cost.

When the board positioning stopper 32 énd the
20 board arrival detecting éensor 33 are disposéd at the front
and rear end portions in the board conveying direction in
each board conveying/holding device 3, 13, the board 2 can
be positioned at both front and rear end portions in the
board conveying direction. Therefore, in each mounting

25 area 201, 202, a board positioning position at which the



separated and i ndependently driven, the novenent nechanism 15 i s nade

| ighter and sinplified as conpared with the case where the support plate
38 and the support rail unit are integrally noved. Thus, the noving
operation can be faster at a |ower cost. Wen the board positioning
stopper 32 and the 20 board arrival detecting sensor 33 are disposed at
the front and rear end portions in the g%ard conveying direction in each
board conveyi ng/ hol di ng device 3, 13, the board 2 can be positioned at
both front and rear end portions in the board conveying direction.
Therefore, in each nmounting 25 area 201, 202, a board positioning position

at which t?f 78 u,goard 2 L%.gos&tioned can_be arbitrarily detern ned based
on i nf or AT Echt &sPPRECLPIEof CRRe PRo&TP LT atdilst IdehR e RAsEd i ons
at' whi ch conponen%svare,nnunted di stribution of positions at which
conponent s %At e % QB BLPR onURE cGponkRe f &ddeuniaf antibfel #oand s@.forth.
Furthernore, when conmponent nounting in.the first board conveying/hol ding
devi ce and ddérhFdderitlafout i PRSI L onheakevbhghbsar@onenEsy iarg mslugitegl, devi ce
are perfornmed simultaneously, nounting operations can be performed nore
10 ef fici eddisEribytdons pbupesagionge aanwbéchhorammmkntRur éher soc&edwhen
board conveyance fromthe |oader to the first board conveyi ng/ hol di ng
devi c®, bodren ¢oevepaponehitomeele thillts endoired dc emvesiondiolrarthdi ng device to
Furthermore, when component mounting in the first
board conveying/holding device and component mounting in
‘the second board conveying/holding device are performed
simultaneously, mounting operations can be performed more
10 efficiently and thus mounting time can be shortened.

" Furthermore, when board conveyance from the
loader to the first board cohveying/holding device, board
conveyance from the first board conveying/holding device to
the seéohd board conveying/holding device, and board

15 conveyance from the second board conveying/hoiding device
‘to . the unloader are pérformed simultaneously, board
conveying operations can be performed more efficiently and
thus the mounting time can be shortened.

It is noted that the present invention is' not

20 limited to the &above embodiment, but can be applied in
other wvarious aspects.

For example, due to the zigzag positions of the
boards 2, 2 in one componeﬁt mounting apparatus, when other

component feed units such as a tray-type component feed

25 unit 8C, 18C, which can house, for example, semiconductor



t he second board conveyi ng/ hol di ng devi ce, and board 15 conveyance fromthe
second board conveyi ng/ hol ding device to .the unloader are perforned

si mul t aneously, board conveying operations can be performed nore
effrciently and thus the nounting tinme can be shortened. it is noted that
the present inventionis' not 20 |limted to the above enbodi nent, but can
be applied in other various aspects. For,exanple, due to the zigzag
positions of the boards 2, 2 in one conggnent nount i ng appar at us, when

ot her component feed units such as a tray-type conponent feed 25 unit 8C
18C, which can house, for exanple, sem conductor 79 <chips or the |ike

wi t hout reducing the sugccessi.vely i,.sposed nber of the al ready

posi ti oned %neﬂf fégﬁ gﬁXF WGthH%nﬂ?? Wﬁ%ﬂ%ﬂt??Qeﬁﬁp@ﬁﬁ¥%ﬁv%%%
di sposed |n gza n which no board 2 is placed, an 5
automati c t4H5P %%fae ﬁF EEeSGdﬁﬁ%ﬁﬂmp?ﬁ%ﬁ4Q%%dt§Om@@@6m&|ﬁ§ﬂdy

replace the tray-type conponent feed unit. 18C as shown with an alternate
| ong and t ighHot - EREI refamRlen CRS§etie Higaderndts, tans dospepedi fircal |y
shown, but, while the tray-type conponent feed unit 8C is manually 10

pl aced by a?r?—%w atidr , aRheak@ oridt | ¥hilchy nepltasankn  deviekad8d, mayp be
provided to autonatlcally replace the tray-type conponent feed unit 8C as
in thé casawiondec t tagyt yeplecependntddwien ub0¢ H8Q Her phevidesd, to

automati c
automatically replace the tray-type component feed unit 18C

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

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

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

10 placed by an operator, the automatic .tray' replacemént
device 300 méy bé provided to automatically replace the
tray—type component feed unit BC as_in the case of the
'tray—type coﬁp§nent feed unit 18C. -Furthermoré,'automatic
éomponent feed unit replacement devices nay be provided for

15 other component feed units 8A, 8B, 184, 18B to
automatically replacé the component feéd units B8A, 8B, 183,

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

to shortage of components in the component feéd unit or the

like during component mounting is prevented, practical

.20 production capacity, that is, real productivity? can be
improved. That is, components are continuocusly fed and

- mounted at a high speed. Furthermore, when the component

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

25 replacement devices or the like are modulated, they are



conponent feed unit replacenent devices may be provided for 15 other
conponent feed units 8A, 8B, 18A, 18B to autonmatically replace the
conponent feed units 8A, 8B, 18A, 18B. Consequently,. since stop of a
nount i ng operation due to shortage of conponents in the conmponent feed
unit or the |Iike during conponent nmounting is prevented, practical 20
production capacity, that is, real produ Pivity, can be inproved. That is,
conponents are continuously fed and nounted at a high speed. Furthernore,
when the conponent feed units and other constituent el enents of the
conponent nounting apparatus such as their respective automatic 25

repl acenent__devi ces .or. the |ike are nodul ated, they are 80 L appropriately
repl aced i PREIRMEESLY f HFPhare nﬁpoﬁ@ﬁﬁﬁns%ﬁt?héuﬁﬁgﬁFiﬂ&@%ﬁﬁﬁ%ﬁQE and
thus the co oqgnt mount i ng aggaratus can be advanced. That is, while
basi c el erré{g sthey BOURERE] aRPag SN RS drhus hEhe o FEBREREND MAUHE. I8

apparatus can be advanced only by replacing a nodule of each constituent
el enent . FEARFEESe, oy ']a%séiiVﬁéﬂegbové“,haL\/\Heﬁv cohsipt besd celedramendsar e

nodul at ed, a nodel change of the board or the conponent can be responded
only by appfopEssi@sd r ep¥ act ngf¢wedabitite othehecemponientientolBtdngnent
even if the nodel of a board or a conponent is changed. Thus, productivity
per dévi ce apipsraltiigt | o0 abea,advanged soniyedyproeptacingy a2 qandubé sotbe
i nproved. Furthernore, the conponent nmounting work area 200
each constituent element. Furthermore, as described above,
when constituent elements are modulated, a model change of
the board or the compénent can be responded only by
appropriately replacing the module of the constituent
10 elemgnt éven if the model of é board or a component is
changed. Thus, productivity'per device installation area,
that is( area productiviﬁy, can:alsq be improved.
| Furthermore, the componentlmounting.work area 200
of the mounting apparatus is divided into two areas, the
15 first mounting area 201 and the second mounting area 202,
along the component conveying direction. However, the area
does not need to be evenly divided_into two areas, but may
be divided into two areas in arbitrary proportions.
Furthermore, if mounting operation in the first
20 mounting area 201 aﬁd: mountiné opefation in the second
mounting area 202 can interfere each other due to the size
of the mounting areas ér the board, operations may
controlled by the control unit 1000 so that respéctive

mounting operations may be performed independently in a

25 non-interference area, whereas either one mounting



of the mounting apparatus is divided into two areas, the 15 first nounting
area 201 and the second nounting area 202, al ong the conponent conveying

di rection. However, the area does not need to be evenly divided into two
areas, but may be divided into two areas in arbitrary proportions.
Furthernore, if nmounting operation in the first 20 nounting area 201 and
mounting operation in the second nountigy area 202 can interfere each

ot her due to the size of the nounting areas or the board, operations may
controlled by the control unit 1000 so that respective nounting operations
may be perforned independently in a 25 non-interference area, whereas

el ther oneoipuaiig 81 ogpetabie) (5 an shandby LN baterference area

Furt her nore € conponent “roun osi f'1'on imted to the origin
position of one suppg t.rail. unit., 21 closer to_the necoqgitjon canera 9,
t

19 and the conponent érFésﬁmﬁﬁ?t SRS 13XPRIE L AROBRTILT (RO B oS

bi t ition, Furt _on_the support rail units 21, 22 . th
Dost t1 on aRBEnt tHEERE BOaFRE ooF SubBoPPPoREan, Snahe PRHPPER Foibi KHEF one
end portio but may be gositioned in 10 the central portion by utilizing
t he board gioﬁgﬁ?e§2t6rt EhECFPHRLEEUR t RRPRBR ¥ | 170t RBLabG cCOmBRRRMENL |

the board _2 is positioned at the left side end portion in the first board
conveyi ng/ Feedi ¥gideifoe BSAnnPRE (8 poar §ef it be at an arbitrary

position.

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

10 the central portion by utilizing the boafd étopper 32 or
the like. Furthermore, in the above embédiment, the board
2 is positioned at the left side end portion in the first
Soard 'céhveying/holaing device 3, 'whilé. the boafa 2 is
positioned at the right side end portion in the second
15 board conveying/holding device 13.  However,.és required;
the board 2 may be positioned at.the right side end portion
in the first board conveying/hclding device 3, while the
board 2 may be positioned at fhe left side end pottion in
the second board conveying/holding device 13. In this case,
290 at least the board stoppe?s.32 aré preferéblj positioﬁed on
both left and right sides of each board conveying/holding
device as shown with solid lines and chain lines in Figs. 2

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

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



positioned at the right side end portion in the second 15 board
conveyi ng/ hol di ng device 13. However, - as required, the board 2 may be
positioned at the right side end portion in the first board
conveyi ng/ hol ding device 3, while the board 2 may be positioned at the

| eft side end portion in the second board conveyi ng/ hol ding device 13. In
this case, 20 at |east the board stoppegs 32 are preferably positioned on
both left and right sides of each board conveyi ng/ hol ding device as shown
with solid lines and chain lines in Figs. 2 and 8. Thus, the position at
which the board 2 is 25 positioned on the support rail unit 21, 22 can be
optimally det erm.ned based.on the si f the ard 2, pesitions at

whi ch conﬁgﬁﬁﬂﬁng¥ghﬁ%ﬂﬂ$e§noﬁgfhgl%gafﬁgfgu%d%??gﬁng'oposﬁﬁéochgghition
canmeras 9; .19, the conmponent feed upits 8A ., 8 18A, ,18B and .so forth, the
position &HPie SSa?%eﬁoﬂﬁgﬁdwﬂpcﬁjFﬁgﬁﬁa%%n%OnBHF§%&8§F 3t
frequently and so . forth among the cqonponent feed units 8A 8B, 18A 18B.
Furt her noré'® t5R& ISR 1% é%ﬁ"bﬁ%élst ' &E’Ff) EnGOTRERGRE reet wivids 38 22 in
paral |l el are disposed in each board. conveying/holding device 3, 13, but a

sinpler B®/st¥tfet ubBBcaRbesSuckPeled bpe &S 1L “Hh 8 pSSIPYNERE bal

screw shaft in the center and gui de nmenbers on both sides thereof.
Fur t Ber nofeedasushbwihilighri ggkepo cogpepengsphgepsit frequently and so

forth among the component feed units 8A, 8B, 18A, 18B.
Furthermore, two ball écrew shafts for moving
support rail units 21, 22 in parallel are disposed in each
board. conveying/holding device 3, 13, but a simpler
10 structure.can be achieved by, for example, disposing one
ball screw shaft in the center and guide members on both
sides thereof.
Furthérmére, as shown in Figs. 29 to 32, a board
conveying device 3A, which is fixed in the vicinity of the
15 component feed unit 8C of the first board conveying/holding
device 3, performs only conveyance of the board, and cannot
move in the Y-axis direction, may be disposed, while a
board conveying device 133, which is fixed in the vicinity
of the component feed unit  18C of the second board
20 conveying/holding device 13, performs only cbnveyance of
the board, and cannot move in the Y-axis direction, may be
disposed. Consequently, when mounting operation in the
first board conveying/holding deﬁice 3 1is finished and
mounting operation is not finished on the side of the

25 second board conveying/holding device 13, while the first



conveyi ng device 3A, which is fixed in the vicinity of the 15 conponent
feed unit 8C of the first board conveyi ng/ hol di ng device 3, perforns only
conveyance of the board, and cannot nove in the Y-axis direction, nay be
di sposed, while a board conveying device 13A, which is fixed in the
vicinity of the Conponent feed unit' 18C of the second board 20
conveyi ng/ hol di ng device 13, perforns oghy conveyance of the board, and
cannot nove in the Y-axis direction, may be disposed. Consequently, when
nounting operation in the first board conveying/holding device 3 is
finished and nounting operation is not finished on the side of the 25

second boalf]&f&ngsggg. 1heY b1 gV IR Ak hilee GNGLiL! 32008 4o

conveyi ng/ ol 'di n _ _ posed adj acéent € board "conveyi ng
Conveyi nal T ari heaveedpiad o BeRadiia 85 elBrfo BBt cofivest RGPSy ce 3n
can be cart 1 od 1 P iHe Tt kb THETY1RT MelPS BRIESPnd) Ho1 di ng
Conveyi na/H RSy BBCI cES LARG sBPr R R Et D AT Sopaha 1 Ghiebhe. i de
of the first 10 poard conveyi ng/ hol ding device 3 is not finished, while the
secortd bo&r’d™ éﬁ?%gf%ﬁ?%%%ggﬂe§¥€eu cpgledi dosadib@j acBRY ©8atHe board
o & o0 e s o i "o £ndA 02080 U8 Enn® ot bogr3eoM
conveying/holding device 3. | Furthermore, when mounting
operation in the second board conveying/holding device 13
is finished and mounting operation oﬁ the side of the first
10 board éonveying/holding device 3 is not finisﬁed, while the
second board conveying/holding device 13 " is disposed
adjacent to the board conveying device 13A as shown in Fig.
-32, a board 2-2 held by the Sécénd board conveying/hoiding
device 13 can be carried out to the unloader 11, while a
15 new board 2-0 can be carried in from the loader 1 via the
board conveying device 134 to the second board
conveying/holding device 13. It is noted that the loader 1
and the unloader 11 are preferably moved between the
positions shown with dotted ;ines and solid lines,
20 respectiﬁely, in-the Y—axis'direction.
Furthermore, _when the respective support rail:
units 121-1, 122-1, 121-2, 122-2 of the first board
conveying/holding device 3 and the second board

conveying/holding device 13 have a length equal to or

25 longer than the width of the component mounting work area



device 13 can be carried out to the unloader 11, while a 15 new board 2-0
can be carried in fromthe loader 1 via the board conveying device 13A to
t he.second board conveying/holding device 13. It is noted that the | oader
1 and the unloader 11 are preferably noved between the positions shown
with dotted |lines and solid lines, 20 respectively, in the Y-axis

direction. Furthernore, when the respec%hye support rail units 121-1,
122-1, 121-2, 122-2 of the first board Tconveying/ hol ding device 3 and the
second board conveyi ng/ hol ding device 13 have a length equal to or 25

| onger than the width of the conponent nmounting work area 84 200 along the

boar d conveéing direction as shown in Figu 33, . boards can be carried in
and out irfB88peéendetse hBanti AGRVEYeRdt FoReFhiPRe28t RBPWRoARIFLT- 33/
conveyi ng/ hol di ng device as in the case of the nodifications in Figs. 29
to 32. 5 FupekepmeRe, hehecaelrd i v PBEk ObcHarm STRES desof nBPUREEBIt 0 be
positioned on the side of one support rail unit 21, but nay be di sposed at
the ot her epppatiorain thetothoraboasd| conteyhpgnbehding. de¥igadashid both
of the support rail units 21, 22 may be used as support rail units 10 on
t he | ockedtBedeas€onetjnenntgificetixmspie, Figst angetoadf ust nent accordi ng
to the board w dth does not necessarily need to be performed by fixing the
front 8si de support Farthemtrl-thei sdlecspeetlook tihechanism s7Tdedoes '
not need to be positioned on the side of one support rail
unit 21, but may be disposed at the other support rail unit
22 as well, as shown in Fig. 34 and thus both of the
support rail units 21, 22 may be used as support rail units
10 on the locked side. Consequently, for example, distance
adjustment according to the board width does not
necessarily need to be performed by fixing the front-side
support rail unit 21-1 with réspect to the front-side
origin pdsition and moving a rear-side support rail unit
15 22-1 in the first mounting area 201, but can be performed
by fixing the rear-side support rail unit 22-1 with respect
to the rear-side origin position and moving the front-side
support rail unit 21-1. Therefore, when the board
' conveying direction is changed to a direction reverse to .
20 that in the above embodiment or the like, as described
above, the reference position of the support rail units 21,
22, can be easily and reliably changed from the front-side

reference which is based on the front-side origin position,

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

25 origin position.



origin position and noving a rear-side support rail unit 15 22-1 in the
first nmounting area 201, but can be performed by fixing the rear-side
support rail unit 22-1 with respect to the rear-side origin position and
novi-ng the front-side support rail unit 21-1. Therefore, when the board
conveying direction is changed to a direction reverse to 20 that in the
above enbodiment or the like, as describgeg above, the reference position
of the support rail units 21, 22, can be easily and reliably changed from
the front-side reference which is based on the front-side origin position,
to the rear-side reference which is based on the rear-side 25 origin
position. 85 It is nq@t t I i ck_ e i i.S.N
limted to a gear negﬁaﬁgéé?%%ﬁ%g§3%90§8%hég%ég gvaeggggn§gk %néggrgb
descri bed above,, but_a,cl.ut.ch nechanism .or the |like can also _be e oyed.
5 Furt her mgre, ¥ g.El\ys%t?ﬁov%é’ aacgﬁﬁgnéﬁ'?c%ﬁr? nSOmBBBﬁaaﬂfs E\z&%oFgE}ﬁg to
yet . anot her _enbodi t of the, present invention. In this conponent

rount 1 ng aBFETadS Chih FEST haeBrFLEoHndboEBon o dCLBhG By MRGRABL8Rng -
devices 3, 13 ari,%isposed adj acent to each other, a long board 2G 10

pl aced acr 88s He 1ikes £2BndLsecBRdSHBaPdeEonveyi ng/ hol ding devi ces 3, 13
(shown with a shaded portion in the figure) 1is carried in and the first
and s@cond board cofVEFRAERABEd Fd Tdev? ©e8hEWS 13 RFANRSHRMY oREUBF {NdDVed

to

- apparatus according to yet another embodiment of the
present invention. In this component mounting apparatus,
while the first and second board conveying/holding devices
3, 13 are disposed adjacent to each other, a long board ZG.

10 placed across the first and second board cbﬁveying/holding
devices 3, 13 (shown with a shaded portion in the figure)
is carried in and = the first and second  board
convéying/holding.dévices 3, 13'afe synchronoﬁsly moved to
either the firét 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 ﬁoved in parallel into fhe
first mounting area 201 and components held £from the
component feed units 8A, 8B by the head 4 are mounted onto

20 the long board 2G placed acroés the'first aﬁd secona board
conveying/holding devices 3, 13. After mounting, the first
and second board conveying/holding devices 3, 13 are
returned to the conveying positions on the central side,
and then, the board is carried out to the downstream side.

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



either the first nmounting area 201 or the second mounting 15 area 202 in
parallel to nmount conponents. In the exanple in Fig. 36, the first and
second board conveyi ng/ hol ding devices 3, 13 are synchronously noved in
parallel into the first nounting area 201 and conponents held fromthe
conponent feed units 8A, 8B by the head 4 are nounted onto 20 the | ong
board 2G pl aced across the first and seggnd board conveying/hol di ng
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 downstream

e synchr DRoURTy SEISHPHoREral | AT Skt A L e SRERRD  THUNC (RS areio$bo and

rount ea onfaTthiMd Bk AT S peareiTRar. e Frid B i ara 5

boar o convESThoPRATS) i evt B80Y T o R bt POUPRESconvey i

Gownst r oart G0 POSFE | 26 aa Phaf CFRTr SHEe. AURGFale R CoRERDRe S Hhar o 10
r for posit when the | o board 2Gis carried into the first

Zhgpgconcp%%ﬁﬂl@mw A GRS ilces $ftern pousdnidigudhts yiingdual Iy

as shown in Fig. 2, the first and second board conveyi ng/ hol di ng devi ces
3, 13 are and second board conveying/holding devices 3, 13 are

returned to the conveying positions on the central side,

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

It is noted that reference numeral 32G denotes a board

10 stopper.for positioning when the lbng board 2G is carried
into the first and second board conveying/holding devices 3,

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

and second bdard"convéying/holdiﬁg devices 3, 13 are
separately driven to independently mount components in the

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 mounﬁed thereon, the above operations

are performed so that components can be appropriately

20 nwunted.onto boards having totalif 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.



separately driven to independently nount conponents in the 15 first
nmounti ng area 201 and the second nounting area 202. However, when the | ong
board 2G pl aced across the first and second board conveyi ng/ hol di ng
devi-ces 3, 13 is carried in and conponents are nounted thereon, the above
operations are perfornmed so that conponents can be appropriately 20
nmount ed onto boards having totally diffegent sizes in one conponent
nounting apparatus by driving the first and second board conveyi ng/ hol di ng
devices 3, 13. It is noted that arbitrary enbodi nents anong the above

vari ous enbodi ments can be appropriately conbined to 25 exert their

respective effects. &b AEHHAING 2 aspesdt 9fe tﬂlees?%r?éfﬁgv%&’iedﬁi on,

the sel ective | ock nechani smTel eases the engagenent™ w irst ‘nut of
the first il -Li i | ti t fi.r.st t
(e 1nSt A hele oyl DRCTEISh Bk ALY TOREE RS U T
moved and TS posErT ottt The ecat el Foitrathel A HenBerorel &¥ive o
the first i.l-l.ike hol di i S.. : ileth tine | ock
rechani sm 8 TigSec ST b Bhe B CELth BRCE RELASHE 150 | EhPicd HRattdi ng
nmber. t th 0 tate th .shaf that th i rst il-li
ol i g meBan art i LeAUn TP EeE. (58 LGP arng. HefBer HYakOtwBE it Seal | y

noved in parallel. Therefore, only QX . . . .
. screw shaft, only the "second rail-like holding member is

moved and the position of the second rail-like holding

" member relative to the first rail-like holding member is
changed, while the selective lock mechanism is engaged with

10 the first nut of the first rail-like holding’:member to
thereby rotate the screw shaft so that fhe first railflike

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

be integraily movéd in parallel} Thérefore, oﬁly by
performing é locking operation and an unlocking operation

15 of the selective lock mechanism, a gap changing operation
for changing the position of the second rail-like holding
member relative to the first rail-like holding member and a
moving operation for integrally moving the first rail-like
holding member and the second rail-like holding member in

-20 pérallel can-be performed selectively, feliably and eaéily.
After the plate-like member is carried into the conveying
position, it can be moved to a desired work position and

held and thus a desired work can be performed efficientiy.

At the same time, after the desired work is finished, the

25 plate-like member can be carried out to the conveying



per}orning a | ocking operation and an unl ocki ng operation 15 of the
sel ective | ock nechanism a gap changi ng operation for changing the

position of the second rail-like holding nenber relative to the first
rail-1ike holding nenber and a noving operation for integrally noving the
first rail-like holding nmenber and the second rail-1like holding menber in

20 parallel can be perfornmed selectively,ggeliably and easily. After the
pl ate-1i ke nmenber is carried into the conveying position, it can be noved
to a desired work position and held and thus a desired work can be
performed efficiently. At the sanme tine, after the desired work is

finished, the.25:phabeal Lhemealer 10009 aniled oWl g oL Mg ppavsYing 83

position an he pl ate-1i er "can be carrie

carried out.efficientl rapidly.. rdin o_anot her aspect of the
pr esent inggéFfoﬁggoﬁ%r%g%%oﬁg%te ﬁﬁ?%ﬁbfﬁogﬁ aF@818$y0ne nmounting 5
apparatus is divided Anto' WO _aregas, . a %brst.nnunting area_and a_second
mount i ng area so t hat*tARTB0Y ds*8r e2BPAEET t 5Pt Tonpdrent BXEFRR kon.

Then, the board is noved forward and backward g% each npunting area so
that conpondRYERERR, 1QRE FARRIGMHTedOWRH HHUMRES dFet nel efiie sBgening of
the 10_nounting area close to the conmponent feed unit. For exanple,

the. board | #PP#EAFES siSnBLNLRRY ARBA FYopasresendd fidist MOURokRI AER2 end

edge of the nmounting area, while the board in the second nmounting area is
posi ti oned apdtyesecond mounting area so that two boards are placed to

mount components thereon. Then, the board is moved forward
énd backward at each mbunting area so that components are
fed, recognized, and mounted on the end edge side of the
_10 mountinﬁ area close to .the component feed. unit, For
example, the board in the first mounting area is positioned
at the frontfside end edge of the mounting area, while the
board in the .secon& anunting: area is positioned..at the
rear-side end edge of the mounting area. Therefore, the
15 rebognition unit and the electronic circuit board can
approach each other to Thave the. shortest distance
therebetween irrespective of the size of the electronic
circuit board when a mounting operation is performed.
Consequently, the moving distance of a member for sucking
20 ané holding componént, for example, a working héad, that is,
the distances between positions for " three operations,
suction, recognition, and mounting of components are
minimized. Thus, the mounting time can be shortened and
the production efficiency can be improved. In particular,

25 when components are conventionally mounted on a board in



rear-side end edge of the nounting area. Therefore, the 15 recognition unit
and the electronic circuit board can approach each other to have the
shortest distance therebetween irrespective of the size of the electronic
cireuit board when a nounting operation is perforned. Consequently, the
novi ng di stance of a nmenber for sucking 20 and hol di ng conponent, for
exanpl e, a working head, that is, the digstances between positions for
three operations, suction, recognition, and nounting of conponents are

m nim zed. Thus, the nounting tinme can be shortened and the production
efficiency can be inproved. in particular, 25 when conponents are

conventi onaljy {?Pemgﬁ%oe@fatp@%gafgeégnvéyfna!;g&@i&y?ﬂf Eﬂ@ 898t thces

conveyi ng position, di st ances tween poSitions for three operations,

sucti on, ree0s0L i ggaoggglgggnti g, Of %S{Hél%”etr‘tr]o}%aeti&@, forgd ilsdgﬁl, |

board and t . ntlné_tlne are |on n 5 present inven .

mount ng operarTareiel e R aindl ntcBaba Roer o e VR e

Short.  TherEFE, PEREanBORL Y v CBAUBE b En i e (T 969+ eagBed A n

D o el P OOt oo Rl UiepOsed al ostal, e vhole

work area ) s2h IUBLLN 3% 1A P he | S0unli kg’ SpaaRdted 25 the
that the distances between positions for three operations,
suction, recognition, and mounting of. components becomes
short. Therefore, the mounting time can be subétantially

10 ‘reduced. In particular, when the component.feed units are
disposed almost at the whole end édée aloﬁg the board

_conveying di;ection in the_comppnent mounting work area in
each mounting area, the recognition'ﬁnit is disposed on the
central side of the Componént'mounting work area and a

15 position at which the board is positioned in each board
conveying/holding device is positioned on the central side
of the component mounting work area so that the distances
between positions for three operations, suction,
_recognition, and mounting of components becomes shorter.

20 Thué, the mounting time can be further improved.
Furthermore, since one component mounting work area is
divided into two, the moving distance of the working heads
is reduced and thus the mounting time can be improved.

Furthermore, when two boards are positioned

25 diagonally, that is, in zigzag, in one component mounting



central side of the conmponent nounting work area and a 15 position at which
the board is positioned in each board conveying/holding device is
positioned on the central side of the conmponent nounting work area so that
t he-di stances between positions for three operations, suction,
.recognition, and nounting of conponents .beconmes shorter. 20 Thus, the
nmounting tinme can be further inproved. $urthernore, since one conponent
nounting work area is divided into two, the noving distance of the working
heads is reduced and thus the nounting tine can be inproved. Furthernore,
when two boards are positioned 25 diagonally, that is, in zigzag, in one

conponent pBWRL igYG90in VORK %bﬁﬁoh@nﬁn%&ﬁfﬂl%@erﬁ%;f%@édé‘,g APRALALYAg 2
nounting efficiency per unit area can be inproved as conpared with a

conventiongkgdeykpey '%grwn'hﬁh gpby eng Beakfpk-svRbaggdcofiHLLRar RER, sdue to
t he zigzag positions the 5 boards in one conponent nounting apparatus,

other compangpLycfeed1 UALLScSUChnanachr Y1 4YBEoCBERRRSRE begdeyin' L 8C, 18C

in which, “exanp sem conduct or chi ps e can oused, :
bosi 1 oned the ConpoRBAE P gy EoE10S orhenATareS SSeRitET al Hhets or
R I R i T R A
conponent %ggg gg%%sogug eagiEefgg}J%ipe.component feed unit 8C, 18C
in which, for example, semiconductor chips or the like can
be housed, without reducing the successively disposed
.number of the already positioned the component feed unit,

10 for exémple, cassette feed units or the 1like caﬁ be
positioned in zigzag in an area in which no board 2 is
placed. In this case, the compbnent feed_unit constituted
by the fray—tfpe éoﬁpénent-feed ﬁnit or.the like can be
positioned closer to the board and thus component feeding

15 efficiency can be'improved.

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

20 mounting positions and receded from abové the sdpport ?late
for supporting each other from downward. Consequently, in
this case, when various maintenance works for the mounting
apparatus such as, for example, replacement of the support

pins or the support plates for supporting an electronic

25 circuit board 2 or replacement of the nozzles for sucking



positioned closer to the board and thus conponent feeding 15 efficiency
can be inproved. Furthernore, when maintenance of the nounting apparatus
is perforned, rail-like holding nmenbers on the |ocked side and rail-Ilike
hol di ng menbers on the noved side are noved to positions that are distant
fromthe conponent 20 nounting positions and receded from above the support
plate for supporting each other from dowyard. Consequently, in this
case, when various mai ntenance works for the nounting apparatus such as,
for exanple, replacenent of the support pins or the support plates for
supporting an electronic 25 circuit board 2 or replacenent of the nozzles

f ki - hol di t Sy t 189S |
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performed w e. Furthernore, the support plates can be eas

repl aced ing.hatehyapdidbys LEGRNSgaUl perlh0.m5PAN0RRROSTELGDS Biathe

support pi can ened. f her nore, erationsTare ctontroll ed

‘and” sénsors_and s S i L oneg t . he - |.tLonRs.Qf the

st boar d-¥brveyTRG) nol BiRe> a0 62 Bre SPneaTh BRnphdfiy PORLLEEAS:ET The.

conveyi ng/ hol di ng device are fh nges and  the board .s %ac d in the board

conveyi ng d%?%%??d%o?ht%%%slﬁ s %nﬁu%%%fa %ﬁ%@eﬁ??dﬁﬁog Pho®de¥t ce once

and then the board is npved in a direction reverse to the bozigg conyeyi ng
c

.direction and positiOHEFFIRN $he oaP®SrELtiNES t PERed“PREER oti® boar d

conveyi ng/ hol di ng devi ce, .
sensors and stoppers are positioned so that only the

positions of the first board conveying/holding device and
‘the second board conveying/holding device are éhanges and
ﬁhe board is placed in the board conveying direction in the

i0 second board conveying/holding device onée and then the
board is moved in a direction re%erse to the board
conveying‘,direction and positipned .when the board is -
pbéitioﬁed in the second'boafd conveying/holding device?
the first board conveying/holding device and the second

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

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

20 which a rail-like holding member on the locked side is
moved integrally with rail-like holding member on the moved
side, and the distance {width) adjusting operation
according to the board width in which the rail-like holding
member on the locked side is fixed and only the rail—like

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



the first board conveying/ holding device and the second 15 board
conveyi ng/ hol di ng devi ce have exactly the sane structure and becone in
comoon with each other. Furthernore, by including the selective | ock
mechani smto performthe | ocking operation and the wunlocking operation,
the Y-direction noving operation in 20 which a rail-Iike holding nenber on
the | ocked side is noved integrally withgail-Iike holding menber on the
noved side, and the distance (w dth) adjusting operation according to the
board width in which the rail-like holding nenber on the |ocked side is
fixed and only the rail-like 25 hol ding nenber on the noved side is noved,

can be sel eghgd a2 SThe debye fiata, Lot Lbe Shsidaes AdusLERIL, oo

according to "thée board w dt h Tor adjus i'stance between

and second i1-11ike, hol.ding r cordi to,the _hoard w dth d the
drive shaft E? r %Ooafﬂ%y?'ﬁgt?‘heﬂ%%g%ﬁé%ﬁ: ‘gge%ggmw%%?‘yaﬁ%%d h(etﬁwqeined)ﬁ}ge
Therefore, the gunb r_of tae d%lvﬁ%s afigican be. reduced: hus,.thg drive -
mechani sm f bFESth@Rdi SPEARE Tt ListHeht PatdoPdi RGEPEEPhaChBaPdRd GRnthRAd

the drive nechani sm for conveying. the bogrd_can be sinplified. 1
FurthernDrePoﬁﬁ%hwbﬂEhn%?grtW%‘%Eﬁ%@wﬁ@%gﬁerE C?BYEYFSE bhet RB2pal FaRcr ew

shafts_synchronously and nove the first and second. rail-1like holding
menber$, "t heet gemmohly used (unified). Therefore, the number of the

drive shafts can be reduced. Thus, the drive mechanism for
fhe distance adjustment according to the board width and
the dfive mechanism for conveying the board can be
simplified. |

10 _ | EUrthermore; when one motor is driven to drive
rotation of two ball screw shafts synchronously and move
the first and .second rail-like holding members, the two
ball screw shafts can be easily driven synchrohouély and
the first and second rail-like holding members can be

15 reliabl§ moved in parallel. -

. Furthermore, when the support plate having the
support pins and the first and second rail-like holding
members are separated and independently driven, the
movement mechanism is made lighter and simplified -as

20 compared with the éase where thé suppoft plate and the
first and second rail-like holding member, are integrally
moved. Thus, the moving operation can be faster at a lower
cost.

When the board positioning stopper and the board

25 arrival detecting sensor are disposed at the front and rear



bal | screw shafts can be easily driven synchronously and the first and

second rail-1ike holding nenbers can be 15 reliably noved in parallel.
Furt hernore, when the support plate having the support pins and the first
and ‘second rail-like holding nenbers are separated and i ndependently

driven, the novenent nmechanismis made lighter and sinplified as 20
conpared with the case where the supportgglate and the first and second
rai I*-1i ke hol ding menber, are integrally ™ noved. Thus, the noving operation
can be faster at a |lower cost. \Wen the board positioning stopper and the
board 25 arrival detecting sensor are disposed at the front and rear 93

end portions |n the board canveying. direction in, each, board
conveyi ng/ HEIUiRRF et el t eﬁ%%ﬁ c%%%@’ﬁb%i%%%% 10 14 8RBT he
front and rear end portions in the board convgyin%bdirectiqn” Ther ef or e,
in each noUAVIRYHIEHOLLRHodrYLEEsi tiMi Rg2P8sidFonPat PAFLEHOPRE Bdard i s
posi tioned, . can be arbitrarily determ ned based -on jnformation such as
the size ofartheoBsard, het £Fpbti GNbirpdsi erenPtignthincdhsorofts are -
mount ed, distribution of positions at which conponents are sucked fromthe
conponent fasgwaning ahréetion. 10 Thedeforeor tin  fFaek hBeBLENIWEER2C 0@ponent
nmounting in the first board conveying/ hol ding devi ce and conponent
mount img i oard positioning position at which the board is positioned,
can be arbitrarily determined based on information such as
the size of the board, distribution of positions at which
components are mounted, distribution of positibns at which
components are sucked from the component feed unit and held,
- 10 and so forth.
Furthermore, when component mounting in ﬁhe first
board conveying/holding device and component mounting in
the éécond  boaid conveying/holding deviée -are' perforﬁed
simultaneously, the mounting operations can be performed
15 more efficiently and thus the mounting time can-be improved.
Furthermore, when board conveyance from the
loader to the first board conveying/holding device, board
conveyance from the first board conveying/holding device to
the second board conveying/holding device, and board
20 conveyance from the second board conveying/holding device
to the unloader are performed simultaneously, the board
conveying operations can be performed more efficiently and
thus the mounting time can be improved.

Accofding to another aspect of the present

25 invention, the two plate-like member conveying/holding



t he second board conveyi ng/ hol di ng device are perforned sinmultaneously,
the nounting operations can be perfornmed 15 nore efficiently and thus the
nmoupting time can-be inproved. Furthernore, when board conveyance fromthe
| oader to the first board conveyi ng/ hol di ng device, board conveyance from
the first board conveying/ hol ding device to the second board
conveyi ng/ hol di ng device, and board 20 cgpveyance fromthe second board
conveyi ng/ hol di ng device to the unloader "are perforned sinultaneously, the
board conveying operations can be perforned nore efficiently and thus the
nounting tinme can be inproved. According to another aspect of the present

29 Inventi of, Lhe, (v phate- ke reher copyeyinol pLdng 96 deiges, Lha
Ot her and #FTEREIG A0 TR PBL 66 805, ddieast SOR0S PPessrbed MREs o
carried in or out at. the plate-like nmenber conveying position in the work -
devi ce. Af tamuangihlelinge devissr p&ecafisRESEH, %&éaﬂ%‘&?cefso h&3F he
pl ate-1i ke menbers. and nove to their respective work positions so that
they can i ndépendemd y gperflortatlikel 0 iambadt | Hed s k. Suki@cdiast e tat he
pl ate-1i ke nmenbers can be carried in and out at the plate-1ike nenber
conveyd ng ppesidridres] whike itshecabrkeforin herpleite- &tk ethentrdradecdi Kise
member conveying position in the work device. After the
plate-like member is carried in, the devices hold the
plate-like members and move to their respective work
positions so that they can independently perform the

10 p:escfibed work. Therefore, the plate-like members can be
carried in and out at thé plate-like member conveyiﬁg

- positions, while the work for the plate-like members can be
performed ét the work poéitions. That .is,-'respective
operations. can ‘'be performed at optimal bositions.

15 Therefore, work efficiency of each operation can be
improved and there is no portion which is used only for
plate-like member conveying operation and cannot be used
for work operations. Thus, whole the installation area of
the work'device can be effedtively_utilized;

Zb | .Altﬁough the present inventioﬁ has been fuily
described in connection with the preferred embodiments
thereof with reference to the accompanying drawiﬁgs, it is
to be noted that wvarious changes and modifications are

apparent to those skilled in the art. Such changes and

25 nodifications are to be understood as included within the



performed at the work positions. That is, respective operations can be
performed at optimal positions. 15 Therefore, work efficiency of each
opetation can be inproved and there is no portion which is used only for
pl at-e-1i ke nenber conveyi ng operation and cannot be used for work
operations. Thus, whole the installation area of the work device can be
effectively utilized. 20 Al though the pr i nvention has been fully
described in connection with the preferre enbodlnents thereof with
reference to the acconpanying drawings, it is to be noted that various
changes and nDdifications are apparent to those skilled in the art. Such
changes and |ons are 1o _be underst uded wi thi he 95
scope of the %?gngh ?PESI%%??héanbﬁst §%a é%gﬁﬂ R¢ aPRRS ﬁaﬁé

t hey depart herefrqfl ~~~ INB 1. A nethod for
mount i ng conpotEht 'St %%ﬁp??%Yﬁggp%EFrébﬁﬁe ﬁp%.board froma | oader to a
first board conveying/holdlng device by the |loader and the first board
conveyi ng/ hol di ng device; noving the first board conveyi ng/ hol di ng devi ce
hol ding the carried-in board to a side of one conmponent feed unit;
nmounti ng conponents in the one conponent feed unit onto the board hel d by
the first board conveyi ng/ hol ding device; carrying the board fromthe first
board conveyi ng/ hol di ng device to a second -



board conveyi ng/ hol di ng device by the first conveying/ hol di ng device and
the second board conveyi ng/ hol di ng device; novi ngwm__
conveyi ng/ hol di ng device holding the carried-in boar to a side of the

ot her conponent feed unit; nounting components in tammmu"m ﬂﬁtmm‘t f eed
unit onto the board held by the secoggd board conveyis R L Ll ce; and
carrying the board fromthe second board conveyi ng/ hol di'ng device to an

unl eader BYAINIEE second board conveyi ng/ hol di ng devi ce and t he unl oader. 2.

A nmet hod for nmounting conponents according to aim1l, wherein the

conponent 1nounAimeghodfor ruhiingséonipaneats ceomystisingg/ hol di ng devi ce and the
conponent nounting in the second board conveyi ng/ hol ding device are

si mul t aneous| ycareyirgine Hoard frofn BBGAURE td @rfirsrisad Etﬂwéﬁﬁ@'ﬁalambsde’%%%ydi ng to
Claim1, wherein, while the board conveyance fromthe | oader to the first

board conveyi ngeheddér aad theVfir§t®oard dvav /Rolging weyiggice fromthe first board
conveyi ng/ hol ding device to the second board conveyi ng/ hol di ng devi ce, and

the board conveyangehd fireMddie cénveyiRg/hBiliredaid HRM e LanRad-AHoar] @i N9

device to the unl oader are perfornmed on a board conveyance path 1 n one

line, and the ®bile®PBROBGABoreREBelhit: and the other conponent feed unit
are opposed to each other in a direction perpendicular to an extending

direction of tRguRAR’ dnfPRERY IR &l Ebmpdient @Qmﬂﬁ%ﬂfostpgrgéafﬂ)lfélﬁﬁ)g on a

hal f area of the board on a side of the one conponent uni t t he
first board cofyfydtBEARILAldthgAfIdiNEd&R; t he conponents are nmounted on a

hal f area of the board on a’side of the other conponent feed unit in the
second board camg the/doatdirdd tAE Vst Board conveying/holding device to a second
board conveying/holding device by the first conveying/holding device and the
" second board conveying/holding device;
. moving the second board conveying/holding device holding the carried-in board
to a side of the other component feed unit,
mounting components in the other component feed unit onto the board held by
the second board conveying/holding device; and

carrying the board from the second board conveying/holding device to an

unloader by the second board conveying/holding device and the unloader.

2. A method for mounting components according to Claim 1, wherein the
component mounting in the first board conveying/holding device and the
component mounting in the second board conveying/holding device are

simultaneously performed.

3. A method for mounting components according to Claim 1, wherein, while the
board conveyance from the loader to the first board conveying/holding device,
the board conveyance from the first board conveying/holding device to the

second board conveying/holding device, and the board conveyance from the



4. A nmethod for nmounting conmponents according to (O aimlil,  wheretn—the board
conveyance fromthe | oader to the first board convgyda ice, the
board conveyance fromthe first board conveyi ng/ hoﬂﬁﬂgﬁ& mumrhe
second board conveyi ng/ hol ding device, and the bo yance s romt he
second board conveyi ng/ hol di ng devigz to the unl oader are sinmultaneously
performed. 5. A nethod for nounting nponents according to Caim1,

wherein, whilgdohg boﬁﬂ%&w%?:ﬂgﬁuﬁ%ﬁ@edéﬁm& 1h8 UrRARF ol pbA&midd 84 aboard
conveyi ng/ hol di ng devi ce, heé board conveyance fromthe first board

conveyi nal hol gdhg cHflyafice Path iF oné i a8 Re CBRBEHArTHRPLIAl ag fieVi ce. and

t he board conveyance from second board conveyi ng ding device to the

uni oader ar e GG QMRS foedd 8 laROREIRACT, REICH biheP"f o Mfectblie, On°

conponent fe unit the other ¢ onent unit are opposed to each

other in a diacgfﬁéﬁ'r?‘?déhlé} opgﬁ%&féﬂhiﬂg difdctiéH! of ¥ie® Bgérﬂgcéhb/g%?&lt@f tg&he boar d

conveyance p each conponent ~recognition unit I sposed in

avicinty ofedifherQRRNAINEEH &R affh ofind!ifar® bn!ISidB0G e CRBYEYance
pat h, the conporient nmounting o he Tirst board conveying/ho Qi ng device
' f d ' t ; feed unit,
s per ormed indileA! R U 52RO BodrtiotBnybifo RBRNGBRALE Ay 7 1

recogni zing t he “component recognition I'n the

Conveyance pé‘{afﬁvp%&%a@?%gﬁfﬁ%%é g Wﬁ%ﬁ% o 3*‘%?8?%2 oA O o cne
Conveyi nat nol B atpe o h e SERPd PO ko Yl RSB R g cevi ce, and

conponent nounting of the second board conveyi ng/ hol di ng device is
performed by hol ding the conponents fromthe other conponent feed unit,

of Che bt er® EIRGH o RS GRnbotsts Rty Bl Plimd. WA ol nce pat

and

conveyance from the loader to the first board conveying/holding device, the
board conveyance from the first board conveying/holding device to the second
board conveying/holding device, and the board conveyance from the second

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

5. A method for mounting components according to Claim 1, wherein, while the
board conveyance from the loader {o the first board conveying/holding device,
the board conveyance from the first board conveying/holding device to the
second board conveying/holding device, and the board conveyance from the
second board conveying/holding device to the unloader are performed on a
board conveyance path in one line, the one component feed unit and the other
component feed unit are opposed to each other in a direction perpendicular to
an extending direction of the board conveyance path and each component
recognition unit (9, 19) is disposed in a vicinity of each component feed unit on
a side of the board conveyance path, the component mounting of the first
board conveying/holding device is performed by holding the components from

the one component feed unit, recognizing them by the component recognition



then mounting themon a half area of the board on the side of the other
conponent feed unit of the board held by the second board conveying/hol di ng
device in the second board conveyi ng/ hol ding device. 11~111!i 1ill
[122201il111

98

unit disposed in the vicinity of the one component feed unit on the side of the
board conveyance path, and then mounting them on a half area on the side of
the one componént feed unit of the board held by the first board
conveying/holding device in the first board conveying/holding device, and
component mounting of the second board conveyingfholding device is
performed by holding the components from the other component feed unit,
recognizing them by the component recognition unit disposed in the vicinity of
the other component feed unit on the side of the board conveyance path, and
then mounting them on a half area of the board on the side of the other
component feed unit of the board held by the second board conveying/holding

" device in the second board conveying/holding device.
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