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relates to a component nounting apparatus and nethod for @ @w mw m
conponents fed froma conponent feeding_device onto a boar

circuit formation article, and also relatles to a conponent nouhfiiiy system
equi pped with a plurality of such conponent 10 nounting appar at uses.
Background Art Conventionally, as shown in Fig. 9, the present applicant
has al ready proposed a conponent nountin 15 apparatus in which its
conmponent nounting work area 2200 i BE8FRLIHEAONNt o a front-side conponent
nmounti ng work area 2201 and a rear-side conponent nounting work area 2202
viewed from an oper at6MPONENH M@UNﬁéNﬁrABEARéTﬁﬁoﬁNBeMEﬁﬁ R conponent

f eedi ng devi ces 2008A, 2008B, 2018A and 2018B and 20 conponent recognition

devi ces 2009 and 2019, and a front- side board conveying anﬂmmmmmmmmmmmrice

2003 and a rear-
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5 The present invention relates to a component
mounting apparatus and method for placing components fed
from a component feeding device onto a board or other

. circuit formation article, and also relates to a component

mounting system equipped with a plurality of such component

10 mounting apparatuses.

Background Art
Conventionally, as shown in Fig. 9, the present
applicant has already ©proposed a component mounting
15 apparatus in which its component mounting work area 2200 is
divided into a front-side component mounting work area 2201
‘ and a rear-side component mounting work area 2202 viewed
from an operatof, each of the areas is provided with
component feeding devices 2008A, 2008B, 2018A and 2018B and
20 component recognition devices 2009 and 2019, and a front-
side board conveying and holding device 2003 and a rear-
side board conveying and holding device 2013 which can be
laterally joined together are provided at the center of the
component mounting work area 2200, in which arrangement

25 when the front-side board conveying and holding device 2003



si de board conveying and hol di ng device 2013 which can be laterally joined
together are provided at the center of the conponent nounting work area
2200, in which arrangenent 25 when the front-side board conveying and
hol di ng device 2003 2 9 a and the rear-side board conveying and hol di ng
devi ce 2013 are joined together at the @enter, tw boards 2002 and 2002
are | oaded and held by the front-side board conveying and hol ding device
2003 and the rear-side board conveying and 5 hol di ng device 2013,
respectively, and thereafter the front-side board conveying and hol di ng
devi ce 20032h¢g heedearr Site fromtd stdaveyhponend dourding devkcar 8412201
to perform conponent nounting, and the rear-side board conveying and
hol di ng devikte 201iBeflstapetberoatheheeaenskede tOocbapodenfOABuandngO@dr k
area 2202 to perform conponent nounting. However, with the above
structure, the Boadgd2G0R lald beyl daded ramd sildeadsshoh| gomhepitfheand
front-side board conveying and hol ding device 2003 and the rear-side board
15 conveyi ngoaddnbolddvmgedeide 2043thkre rjeairmed deodeidmet atnvéhengenhdr.
Therefore, if the conponent nounting is stopped due to sone errors during
t he codponehbldbunti dgvine POL3exampkpectheeclear-ande tarpead&nkrnouhki ng
work area 2202, then the board 2002 cannot be unl oaded when so tried 20
unl ess t he ieand-sideadeatd passeyhngughdt heldeay- dettéce 2003 is moved

to the front-side component mounting work area 2201 to
. perform component mounting, and the rear-side board

conveying and holding device 2013 is moved to the rear-side

10 component mounting work area 2202 to perform component

mounting.

However, with the above structure, the board 2002
can be loaded and unloaded only when the front-side board
conveying and holding device 2003 and the rear-side board

15 conveying and holding device 2013 are joined together at

the center. Therefore, if the component mounting 1is

. stopped due to some errors during the component mounting in,
for example, the rear-side component mounting work area

2202, then the board 2002 cannot be unloaded when so tried

20 unless the board is made to pass through the rear-side
board conveying and holding device 2013 even though the

component mounting has ended in the front-side component

mounting work area 2201, Therefore, if the unloading of

the component-mounted board, i1.e. a completed product of

25 which the component mounting has ended, is stopped for a



board conveyi ng and hol di ng devi ce 2013 even though the conponent nounting
has ended in the front-side conponent nounting work area 2201. Therefore,
if the unloading of the conponent-nounted board, i.e. a conpleted product
of 25 which the conmponent nounting has ended, is stopped for a 3 long term
sol der of the conponent-nounted board wotll d be deteriorated, which may

| ead to a degraded nounting quality. Moreover, when nounting process tine
for performng the conponent nounting of boards of different nodels
differs 5 between the front-side conponent nounting work area and the
rear-side chaponbermmoaartidey Wit kthe eaoBroRpRR-1ABNABANLPAGY pritEssPRi me
differs due to a suction error or a recognition error during the conponent
nounti ng i ndeferiesaingde, whheh reay - 5¢ard o ot 2 ded Mo wyt W¥ k3¢ £t Bven
in 10 the case of the nmounting of identical boards and conponents. |f the
conmponent - iboneede hoamtenf mhilohintie roEgsHEtent iMgoUFRY nHendsrpriag oty
ended is nade to stand by for a |ong period, then solder of the
conponent - noompemehvandunndnigd ®& deaedsorel edifdpreAt mnpdedsad gbfhers
degraded 15 nounting quality, as in the above case. Accordingly, an object
of the5prespatweeanetite ofirdst Oside scompondrt afiovehtngi voed prodl ang &he
provi de a conponent nounting apparatus and nethod by which, in concurrently
perforn ng ceapestid comndhagtopevatingswonk aaparaki vigenftR@ moupbheat
nounting work areas, respectively, if either conponent nounting has ended
i n advance, ptbeebgoar dimbat didffers due to a suction error or a

’ recognition error during the component mounting in, for
example, the rear-side component mounting work area even in
10 the case of the mounting of identical boards and components.
If the component-mounted board of which the component
mounting has previously ended is made to stand by for a
long pericd, then solder of the component-mounted board
would be deteriorated, which may lead to a degraded

15 mounting quality, as in the above caée.
Accordingly, an object of the present invention is
‘ to solve the aforementioned problems and provide a 'component
mounting apparatus and method by which, in concurrently
performing component mounting operations in a plurality of
20 component mounting work areas, respectively, if either
component mounting has ended in advance, the board that has
been undergone the component mounting can be unloaded
without awaiting the end of the other mounting operation or
board unloading, allowing the areal productivity to be

25 further improved, as well as a component mounting system



been undergone the conmponent nounting can be unl oaded w thout awaiting the
end of the other nounting operation or board unloading, allow ng the areal
productivity to be 25 further inproved, as well as a conponent nounting
system 4 5 equipped with a plurality of such conponent nounting
apparatuses. Disclosure O Invention In brder to achieve the above obj ect,
the present invention has the follow ng constitution. According to a first
aspect of the present invention, there is provided a conponent nounting
apparatus conprising: 10 a first mounting unit, which is arranged in a
first conpod@mpredintwhighwor k raFwza bty of Of heSH¢R st CORRARIHent MeBURt F g
work area and a second conponent nounting work area that are two parts
obt ai ned byapkaraiwgesa conponent nounting work area and do not overl ap
each 15 other, able to hold a first board on which a conponent is to be
nounted in a first pre-placenment standby position, a first placenent
position, and a first post-placenent standby position that are | ocated
al ong a firBiscbhoseyanCe Ipwemtiorsi de the first conponent nounting work
area and 20 places a conmponent that is fed froma first conponent feeding
devices held by a firsh pkdeenentabkedeyeahile abovgnokiecby Bhéi pgesent
recognition device on the first board
invention has the following constitution.

According to a first aspect of the present

. invention, there is provided a component mounting apparatus
comprising:

10 a first mounting unit, which 1is arranged in a
first component mounting work area out of the first
component mounting work area and a second component
mounting work area that are two parts obtained by dividing
a component mounting work area and do not overlap each

15 other, able to hold a first board on which a component is
to be mounted in a first pre-placement standby position, a

. first placement position, and a first post-placement
standby position that are located along a first conveyance
path inside the first component mounting work area and

20 places a component that 1s fed from a first component
feeding device, held by a first placement head, and
recognized by a first recognition device on the first board
located in the first placement position on basis of a

recognition result of the first recognition device by the

25 first placement head; and




| ocated in the first placenment position on basis of a recognition result
of the first recognition device by the 25 first placenent head; and 5 a
second nmounting unit, which is arranged in the second conponent nounting
work area, able to hold a second board on which a conponent is to be
mounted in a second pre-placenent standby position, a second pl acenent
position, 5 and a second post-placenent standby position that are |ocated
along a second conveyance path different fromthe first conveyance path

i nside the second conponent nounting work area and places a conponent that
is fed froma second xosgpomedtmbeetding devicewhhehdiby aarsegmtd il aderent
head, 10 and recogni zed by a second recognition device on the second board
| ocat ed i n $&eosEcontp@hacematnpbsyt wonkoarbasi abdk ta hedogr t$eronadsul t
of the second recognition device. According to a second aspect of the
present invesdi®nont Werieh sa acoappaeant imundi bg apparatdisias a 1Sedeid ned
inthe first aspect, wherein the first nmounting wunit is operatively

control |l ed %ﬁé‘%ﬁ@d@:ﬂéﬂw of aridigy sesonei ompuat $agondipl adenaridipgstoien t hird
aspect of the present invention, there is provided a conponent nounting

apparagus 28nn ¥Mié&bdhdﬂmﬁ@ﬁﬁﬁﬁldﬁﬁmﬁﬁtﬂgswah&bgrepoBSthMIdeHatnt@réMD
parts of a first conponent nmounting work area and a second conponent

mount i ng Woi kcaF &a; a@oﬁbr%téﬂbﬂﬂdn@oﬂ@é?an@érpﬂgﬂddumfbm%ﬂﬁrfﬁomOﬂm@nent
nounting work area; a
first conveyance path inside the second component mounting
. work area and places a component that is fed from a second
component feeding device, held by a second placement head,
10 and recognized by a second recognition device on the second
board located in the second placement position on basis of
a recognition result of the second recognition device.
According to a second aspect of the present
invention, there is a component mounting apparatus as
15 defined in the first aspect, wherein the first mounting
unit is operatively controlled independently of the second
. mounting unit.
According to a third aspect of the present
invention, there is provided a component mounting apparatus
20 in which a component mounting work area is divided into two
parts of a first component mounting work area and a second
component mounting work area; a first mounting unit
arranged in the first component mounting work area; a

second mounting wunit arranged in the second component

25 mounting work area,



second nmounting unit arranged in the second conponent 25 nounting work
area, 6 the first nounting unit conprising: a first board conveying and
hol di ng device, which is able to convey a first board on which a conponent
is to be nmounted along a first conveyance path, able to position 5 and
hold the first board in a first pre-placénent standby position |ocated
along the first conveyance path, a first placenent position |ocated on a
downstream side of the first pre-placenent standby position, and a first
post O placenent standby position |ocated on a downstream side of 10 the
first placenment posittlon, ik inowht ohy thel f i cstppreipy acement st andby
position, the first placenent position, and the first post-placenent
standby position are 4ifeest Yooard angedsyind iasd loohpongnde?eedi nghdevi ce,
which is 15 arranged in a vicinity of the first placenent position, for
feedi ng theigoapoaend; cantreyst gliasempaardeac dmiivg deviaepdroentnois nigo a
first placement head between the first conponent feeding device and the
first placepenhopnstli 8NonfokdifAgsthec2@gampengutH,r b lidietd i pssicommponent

feedi ng device by nmeans 25 of the first placenent head, and pl acing the

conpongnt hghd nbYdt heef iffists ol veer@ninhaadiantt herdigsdchmaitd §bahdbs
position located along the first conveyance path, a first
placement position located on a downstream side of the

. first pre-placement standby position, and a first post-
placement standby position located on a downstream side of

10 the first placement position, and in which the first pre-
placement standby position, the first placement position,
and the first post-placement standby position are linearly
arranged;

a first component feeding device, which 1is

15 arranged in a vicinity of the first placement position, for
feeding the component;

. a first placement head drive device for moving a
first placement head between the first component feeding
device and the first placement position, holding the

20 component from the first component feeding device by means
of the first placement head, and placing the component held
by the first placement head on the first board that 1is
positioned and held in the first placement position by the

first placement head; and

25 a first recognition device, which is arranged in



positioned and held in the first placenent position by the first placenent
head; and a first recognition device, which is arranged in 7 a vicinity of
the first placenment position, for recognizing the conponent held by the
first placenent head, and the second nmounting unit conprising: a second
board conveyi ng and hol ding device, 5 which is able to convey a second
board on which a conmponent is to be mounted along a second conveyance path
different fromthe first conveyance path, able to position and hold the
second board in a second pre-placenent standby position i |ocated al ong the
second conveyanceigat nf arsectindst 10 gulegeerte mo idst ar o rf d o g ez Bnd
downstream si de of the second pre-placenent standby position, and a second
post - pl acetfntcsimorint foslid ign o atieds orp la coverst rrexad,siated of  t he
second placenent position, and in which the second pre- placenent standby
position, the second glecssestid pasirttiony i tancbritel sieopnd post - pl acement
standby position are linearly arranged; a second conponent feeding device,
which is arranged ima sdddmi t poefrdt heoseegudgpl andnenel syt i dayiceor
feedi ng the conmponent; 20 a second pl acenent head drive device for noving a
secondspl acerest heath het weerod ey secassbod rpeamedt orf esti ¢ty a desiyoenand t he
second pl acenent position, holding the

is to be mounted along a second conveyance path different

from the first conveyance path, able to position and hold

' the second board in a second pre-placement standby position
located along the second conveyance path, a second
10 placement position located on a downstream side of the

second pre-placement standby position, and a second post-
placement standby position located on a downstream side of
the second placement position, and in which the second pre-
placement standby position, the second placement position,

15 and the second post-placement standby position are linearly
arranged;

. a second component feeding device, which is
arranged in a vicinity of the second placement position,
for feeding the component;

20 a second placement head drive device for moving a
second placement head between the second component feeding
device and the second placement position, holding the
component from the second component feeding device by means
of the second placement head, and placing the component

25 held by the second placement head on the second board that



conponent from the second conponent feeding device by neans of the second
pl acenment head, and placing the conponent 25 held by the second pl acenent
head on the second board that 8 is positioned and held in the second

pl acenent position by the second placenent head; and a second recognition
device, which is arranged in a vicinity8of the second placenent position,
for 5 recognizing the conponent held by the second pl acenent head,

whereby the first mounting unit operates to hold the conponent fromthe
first conponent feeding device by neans of the first placenment head,
recogni ze tie pospoheméd hahd hdDdbynt bef isesong adamsmenttead Dt ransy of
the first recognition device, and thereafter place the conponent held by
the first pilecesmmndeatbomarie Héadt dodrd that is positioned and held in
the first placenent position by the first board conveying and hol di ng

devi ce on basis of a d5secondnmddomiesen tdefitde which Yecognitged device,
while the second nounting unit operates to hold the conponent fromthe
second conponentidfieddiyng dévi cheby seanndof plecemstondppkatcément héad,
recogni ze the conponent held by the second placenent head by neans of the

secondsr ecoggd ¢ diohz 20g delvé ceomporteihetehd tley phacee¢dred cohposrean t hie¢ad by
the second placenent head on the second board that is positioned and held
in the secofigepilogenent position by the

the first mounting unit operates to hold the

. component from the first component feeding device by means

of the first placement head, recognize the component held

10 by the first placement head by means of the first

recoghition device, and thereafter place the component held

by the first placement head on the first board that is

positioned and held in the first placement position by the

first board conveying and holding device on basis of a

15 recognition result of the first recognition device, while

the second mounting unit operates to hold the component

. from the second component feeding device by means of the

second placement head, recognize the component held by the

second placement head by means of the second recognition

20 device, and thereafter place the component held by the

second placement head on the second board that 1is

positioned and held in the second placement position by the

second board conveying and holding device on basis of a
recognition result of the second recognition device.

25 According to a fourth aspect of the present



second board conveying and hol di ng device on basis of a recognition result
of the second recognition device. 25 According to a fourth aspect of the
present 9 0 invention, there is provided a conmponent nounting apparatus

as defined in the third aspect, wherein the board conveying and hol di ng
devices are provided wth: pre-placenent conveyance units for 5
positioning the boards in the pre-placenent standby positions |ocated al ong
the respective conveyance paths; placenent conveyance units that are

| ocat ed adj acently on downstream sides of the pre-placenent conveyance

units, for ipeshtien) nehéhe boasasvaledhe pbRASOIBNE MOSHE10NSapPsliaids
post - pl acenent conveyance units that are |ocated adjacently on downstream

si des of thgsphAEEAEA! 1.6 ORVEYBNLE] UDEbSct f OfhePOSAL T ONi Ng the boards in the
post - pl acenent standby positions, and at | east one of the recognition

devices is 15 provi dege W bz Bd t W 8085 ONGhd CaNBTI @i hdat db$iteosat g
adj acent to the placenent position and arranged in a vicinity of a center

portion of thg,cqpponept i eedi fge_deNtERent OF Lokt OFahBea t1R1dEMENS,PNA
i mge of the conponent. 20 According to a fifth aspect of the present
inventson, Lhefeibsipgovicted dLamonent Mpuati Ro ARPH @It  standby
positions located along the respective conveyance paths;
placement conveyance units that are located adjacently on
. downstream sides of the pre-placement conveyance units, for
positioning the boards at the placement positions and;

10 post-placement conveyance units that are located adjacently
on downstream sides of the placement conveyance units, for
positioning the boards in the post-placement standby
positions, and

at least one of the recognition devices 1is

15 provided with a two-dimensional camera that 1is located

adjacent to the placement position and arranged in a

a vicinity of a center portion of the component feeding
device, for taking in a two-dimensional image of the
component.

20 According to a fifth aspect of the present
invention, there is provided a component mounting apparatus
as defined in the third or fourth aspect, wherein

the placement heads are each provided with a
component holding member for holding the component fed by

25 the component feeding device, and




as defined in the third or fourth aspect, wherein the placenent heads are
each provided with a conponent hol di ng nenber for hol ding the conponent
fed by 25 the conponent feeding device, and 10 the placenent head drive
devices are each provided with a pair of Y-axis ball screw shafts extended
parallel in a Y-axis direction perpendicubar to the conveyance path of the
board, a Y-axis rotation drive 5 device for forwardly and reversely
rotating the pair of Y- axis ball screw shafts in synchronism a Y-axis
novable unit that can advance or retreat in the Y-axis direction while

bei ng nmeshed with thechpai rpdhcdmaxts baladd sdewshatitsican Xead s dadh
screw shaft extended in an X-axis 10 direction parallel to the board

conveyance pashi ded PRDeh CHl 2 itro dheyYaaxs spdil eslren ishdftes Yeaxésdamdvabl e
unit, an X-axis rotation drive device for forwardly and reversely rotating

the X-axis patd1serewighaht, vapgian Xir@xits ofovadmditicdlat can atlvance
or retreat in the X-axis 15 direction while being neshed wth the X-axis

bal | screw cshat{ancdcedi ngrt otBeSiBbAr@spect yohxtike poesenbni nyeniéon,
there is provided a conponent nounting apparatus as defined in any one of

the fiest through £oEtBoagReat s, a3l Waekelst 15Ne ormene dn Tkt ngre wpr k
area is divided into tw parts of the first conponent nmounting work area

and the segond GRTRONEDEeHOURLHMRG WO K 3@ riiiGh, d0a NGt-04@ | ABvable
unit that can advance or retreat in the Y-axis direction

. while being meshed with the pair of Y-axis ball screw
shafts, an X-axis ball screw shaft extended in an X-axis

10 direction parallel to the board conveyance path
perpendicular to the Y-axis direction in the Y-axis movable
unit, an X-axis rotation drive device for forwardly and
reversely rotating the X-axis ball screw shaft, and an X-
axis movable unit that can advance or retreat in the X-axis

15 direction while being meshed with the X-axis ball screw
shaft.

‘ According to a sixth aspect of the present
invention, there is provided a component mounting apparatus
as defined in any one of the first through fifth aspects,

20 wherein the component mounting work area is divided into
two parts of the first component mounting work area and the
second component mounting work area which do not overlap
each other.

According to a seventh aspect of the present

25 invention, there is provided a component mounting apparatus



each other. According to a seventh aspect of the present 25 invention,
there is provided a conponent nounting apparatus 11 as defined in any one
of the first through sixth aspects, further conprising a bypass conveyance
unit, which is arranged between the first conveyance path and the second
conveyance path, for passing there through a board that is 5 not subjected
to the nounting operation in the first nounting unit and the second
nmounting unit. According to an eighth aspect of the present invention,
there is provided a conponent nounting apparatus as defined in the seventh

aspect, wheggi Bet€eBYRASEnylQreonyeyaneerinkt ithrodpr issedhofa afe sipper
bypass conveyance unit and a | ower bypass conveyance unit arranged bel ow

the upper bypassr CUgaNCH NI . pABaakdi Benk8yanBknt inaspeckh 0&nt hes
present invention, there is provided a conponent nounting apparatus 15 as

defined in %Pfa&?%&%Qt@éeﬁctthew@el&egt_n thevbypass sepMexanceHii tekdnd
conpri sed of two” bypass conveyance units 0 arranged parallel to each other.

Accor di ng tg,a, 0t - aspeeh , okothgaREERENEhek Y RlicRlh s EoYi ded a
conponent nountihg apparatus 20 as defined in any one of the first through

ni nth Bopechsy é’\ﬂaé‘éﬁh& he, seqqnd m@mihfsg 'gg@gqtiieho the sgeongd; ppunting

uni t ile berng turned at a phase angle of 1 egrees Wwth respect to

the first boargd:|0gded; { nfQ4t PR Fi&SInd mounting unit.

According to an eighth aspect of the present
. invention, there is provided a component mounting apparatus
as defined in the seventh aspect, wherein the bypass
10 conveyance unit is comprised of an upper bypass conveyance
unit and a lower bypass conveyance unit arranged below the
upper bypass conveyance unit.

According to a ninth aspect of the present
invention, there is provided a component mounting apparatus
15 as defined in the seventh aspect, wherein the bypass
conveyance unit is comprised of two bypass conveyance units

. arranged parallel to each other.
According to a 10th aspect of the present
invention, there is provided a component mounting apparatus
20 as defined in any one of the first through ninth aspects,
wherein the second board is loaded into the second mounting
unit while being turned at a phase angle of 180 degrees
with respect to the first board loaded into the first
mounting unit, and the second board is unloaded from the

25 second mounting unit while being further turned at a phase



mounting unit, and the second board is unloaded fromthe 25 second nounti ng
unit while being further turned at a phase 12 angle of 180 degrees when

unl oaded fromthe second nounting unit. O According to an 11th aspect of
the present invention, there is provided a conponent nounting apparatus 5
as defined in any one of the first through ninth aspects, wherein an

i n-phase node in which the second board is |oaded into the second nounting
unit in phase with the first board and a reverse node in which the second
board is |oaded into the second nmounting unit while being turned at a
phase angl earifl efo 808 @ledp erse svivitterr esperdddd frtmen fihrestsdmgardl rmpenting

sel ectively used. According to a 12th aspect of the present invention,
there is pravitded a conponent nounting apparatus as defined in any one of
the first through 11th aspects, 15 wherein the placenent heads are each
provided with a pluratedydnig componant Totidi ngspeotberst f orhdiol dragenthe
conponents fed by the conponent feeding devices that have a plurality of
conponent faedkmgiom) tshevndi @ phdeicdéedna | dondbrednt heoypltdred | dypafatus
conponent hol di ng nmenbers are 20 arranged and a direction in which the
plural §ty odscasponeat iheedivn®niids thet Hereamuomenighf egditly devéces, are

arranged are extended in an identical direction. According to a 13th

aspect of tfigepsesest in-phase mode in which the second board is loaded

into the second mounting unit in phase with the first board

. and a reverse mode in which the second board is loaded into

the second mounting unit while being turned at a phase angle

10 of 180 degrees with respect to the first board are
selectively used.

According to a 12th aspect of the present
invention, there is provided a component mounting apparatus
as defined in any one of the first through 11lth aspects,

15 wherein the placement heads are each provided with a
plurality of component holding members for holding the
. components fed by the component feeding devices that have a
plurality of component feeding units, and a direction in
which the plurality of component holding members are
20 arranged and a direction in which the plurality of component
feeding units of the component feeding devices are arranged

are extended in an identical direction.

According to a 13th aspect of the present
invention, there is provided a component mounting apparatus

25 as defined in any one of the first through 12th aspects,



invention, there is provided a conponent nounting apparatus 25 as defi ned
in any one of the first through 12th aspects, 13 wherein the placenent
heads are each provided with a plurality of conponent hol di ng nenbers for
hol di ng the conponents fed by the conponent feeding devices that each

have a plurality of conponent feeding uniBs, the plurality 5 of conponent
hol di ng nenbers and the plurality of conponent feeding units of the
conponent feeding devices are arranged at equal intervals, and a plurality
of conponents can be O collectively held in the plurality of conmponent
feeding 0 wiéseiy tie plalrealeentof headgonent hekdhngpnewbéed. wOtWccardi ng
to a 14th aspect of the present invention, there is provided a conponent
mount i ng mephethl ftof execubipgnanti rissé Lot inegrlerer atfioan tolrphhgi nghef :

hol ding a first board on which a conponent is to be placed in a first

pl acement pesmpoentd aréd f bysttHy ecodbopdracefentiisy andivy ceesithan kacht ed
along a first conveyance path in a first conponent nounting work area out

of the firsiveoapenentlroynbifngonpdneartear sadlrey secory), colpopéntalirount i ng
work area that are two parts obtained by dividing a conponent nounting
work apea apfl gempohe®V efid BPiepchemi2ér Ot &ied ; thel diugaaicpnponentpbeadntrom a

first conponent feeding device by neans of a first placenent head;

recogni zi ngrtbgiseMpeesnt ohetde by ohpenéht SEeeding devices are arranged
at equal intervals, and a plurality of components can be

. collectively held in the plurality of component feeding
units by the plurality of component holding members.

10 According to a 14th aspect of the present
invention, there 1is provided a component mounting method
for executing a first mounting operation comprising of:

holding a first board on which a component 1is to
be placed in a first placement position via a first pre-

15 placement standby position located along a first conveyance
path in a first component mounting work area out of the

‘ first component mounting work area and a second component
mounting work area that are two parts obtained by dividing
a component mounting work area and do not overlap each
20 other;
holding a component fed from a first component
feeding device by means of a first placement head;
recognizing the component held by the first
placement head by means of a first recognition device;

25 placing the component recognized on basis of a



pl acenent head by neans of a first recognition device; 25 placing the
conponent recogni zed on basis of a 14 recognition result on the first board
|l ocated in the first placenment position by neans of the first placenent
head; unl oading the first board located in the first placenment position
toward a first post-placenment standby 514o0sition and hol ding the board
after ending the conponent placing; and holding a second board on which a
conmponent is to be placed in a second placenent position via a second
pre- placement standby position |ocated along a second conveyance 10 path
different frewaddie ifonr Stestnyeyantiee paihst nbbdedt hecasedoris compofientt
nmounti ng work area and a second nounting operation conprising of: holding a

conponent ferh ddninta ppee@ndncoyPaBant of eelé ngideviseadymdreanseaaf; a second
pl acenent head; 15 recogni zing the conmponent held by the second pl acenent

head by means of a segoshdiefPIRhEI 0N rdeVi 68ard pliagat@d hen cameonentst
recogni zed on basis of a recognition result on the second board |located in

the second ,,p)AGRIMNt pBRSLELAN BMwARANS Ofitde sReandIkiReRMRNt sheadby 20
and unl oading the second board | ocated in the second 25 pl acenent position

towardsa segond: past ;phageiBRhgstandbyoaROskEtap andiihel ding tbepbrand

after endi ng the conponent
placing; and

holding a second board on which a component is to
‘ be placed in a second placement position via a second pre-
placement standby position located along a second conveyance
10 path different from the first conveyance path inside the
second component mounting work area and
a second mounting operation comprising of:
holding a component fed from a second component
feeding device by means of a second placement head;
15 recognizing the component held by the second
placement head by means of a second recognition device;

‘ placing the component recognized on basis of a
recognition‘result on the second board located in the second
placement position by means of the second placement head;

20 and
unloading the second board located in the second
placement position toward a second post-placement standby
position and holding the board after ending the component
placing, and

25 the method being able to independently performing



pl aci ng, and the nethod being able to independently perform ng 15 the

| oadi ng and unl oadi ng of the first board and the | oading and unloadi ng of
t he second board. According to a 15th aspect of the present invention,
there is provided a conponent nounting nethod as 5 defined in the 14th
aspect, wherein the first mounting operat®on and the second nmounting
operation are independently perforned. According to a 16th aspect of the
present |* invention, there is provided a conponent nounting nethod 10 for
executing a first nmounting operation conprising of: holding a first board
on which a genpeeliing Sirid uleafdliagedfi bha first pbacénand posiicadinga a
first pre- placenent standby position |ocated along a linear first
conveyance faf hirdvaalifg $if epepeseshdnmpuatdng work area out 15 of the first
conponent nounting work area and a second conponent nmounting work area

that are two parts obtarsegidky €bvidi ngsahconpeeent rfunttig wor&semea and
do not overlap each other; holding a conponent fed froma first conponent

20 feedi ng deydce &) angesde i Ds ap¥b6iAbEYaotofpenéit shophacementthpésasi on;
25 recogni zing the held conmponent by neans of a first
5 defined in the 14th aspect, wherein the first mounting
operation and the second mounting operation are
independently performed.
. According to a 16th aspect of the present
invention, there is provided a component mounting method
10 for executing a first mounting operation comprising of:
holding a first board on which a component is to
be placed in a first placement position via a first pre-
placement standby position located along a linear first
conveyance path in a first component mounting work area out
15 of the first component mounting work area and a second
component mounting work area that are two parts obtained by
‘ dividing a component mounting work area and do not overlap
each other;
holding a component fed from a first component
20 feeding device arranged in a vicinity of the first placement
position;
recognizing the held component by means of a first
recognition device arranged in a vicinity of the first

placement position;

25 placing the component recognized on basis of a



recognition device arranged in a vicinity of the first placenent position;
pl aci ng the conponent recogni zed on basis of a 16 0 recognition result, on
the first board located in the first placenent position; unloading the
first board located in the first placenent position toward a first
post - pl acenent standby 5 position from#fhe first placenent position in the
| inear first conveyance path and hol ding the board after ending the
conmponent pl acing; and hol ding a second board on which a conponent is to

be placed in a second placenent position via a second pre- 10 pl acenent

standby postédognat g wediltgarors eidondf Costv eyeanoe patdtati ffrerene fiostt he
first conveyance path inside the second conponent nounting work area and a

second nounplagernoer addirticanpri sing of: hol ding a conponent fed froma
second conmponent 15 feeding device arranged in a vicinity of the second 20

pl acenent position; resdgdzdgthhe hietst cbopoderiodatateains dfhea £$esbnd

recognition device arranged in a vicinity of the second placenent

position; phagtageie prRIRABANt téwsegnizedioptbasést-gflatement standby

5 position from the first placement position in the linear
first conveyance path and holding the board after ending the
component placing; and

' holding a second board on which a component is to
be placed in a second placement position via a second pre-

10 placement standby position along a linear second conveyance
path different from the first conveyance path inside the
second component mounting work area and

a second mounting operation comprising of:
holding a component fed from a second component

15 feeding device arranged in a vicinity of the second
placement position;

. recognizing the held component by means of a
second recognition device arranged in a vicinity of tne
second placement position;

20 placing the component recognized on basis of a
recognition result, on.the second board located in the
second placement position; and

unloading the second board located in the second

placement position toward a second post-placement standby

25 position from the second placement position along the linear



recognition result, on the second board | ocated in the second placenent
position; and unl oading the second board |located in the second placenent
position toward a second post-placenment standby 25 position fromthe second
pl acement position along the linear 17 second conveyance path and hol di ng
the board after ending the conponent pl&a¢ing. According to a 17th aspect
of the present invention, there is provided a conponent nounting nethod as
5 defined in any one of the 14th through 16th aspects, wherein the.
conponent nounting work area is divided into two equal parts of the first

conmponent NIUHHANIcHRF&yai@a patindahlie ixeichindy comPobeakdnafiiidmgendirdy ar ea
that do not overlap each other. 10 According to an 18th aspect of the

present i nvedtdportdits @1asipgQVi ded a conponent nounting nethod as
defined in any one of the 14th through 17th aspects, wherein a board that

is not subjected to thecdidsig mopdti Ag 10par akispacand othe tyaconsrememt i ng
operation is nmade to pass 15 through a bypass conveyance unit arranged

bet ween the; f{&5ti o £ONMEYANCEs Rtdl Bdek t Dlec SEsaish € anvayalce metiod as
According to a 19th aspect of the present invention, there is provided a

SR R IE A
wherein the component mounting work area is divided into
two equal parts of the first component mounting work area

. and the second component mounting work area that do not
overlap each other.

10 According to an 18th aspect of the present
invention, there is provided a component mounting method as
defined in any one of the 114th through 17th aspects,
wherein a board that is not subjected to the first mounting
operation and the second mounting operation is made to pass

15 through a bypass conveyance unit arranged between the first
conveyance path and the second conveyance path.

. According to a 19th aspect of the present
invention, there is provided a component mounting method as
defined in any one of the 14th through 18th aspects,

20 wherein the second mounting operation 1is performed by
turning the second board at a phase angle of 180 degrees
with respect to the first board subjected to the first
mounting operation, and the second board is unloaded while

being further rotated at a phase angle of 180 degrees when

25 unloaded after performing the second mounting operation.



turning the second board at a phase angle of 180 degrees wth respect to
the first board subjected to the first nounting operation, and the second
board is unloaded while being further rotated at a phase angle of 180
degrees when 25 unl oaded after perform ng the second nounting operation. 18
According to a 20th aspect of the present8 invention, there is provided a
conponent nounting nethod as defined in any one of the 14th through 18th
aspects, wherein an in-phase node in which the second nmounting 5 operation
of the second board is perfornmed in phase with the first board subjected
to the first mountindaoperdition &nd a 2eVler sespreaé i RTwhitéle t HEF&¥vnd
nmounti ng operation is performed by turning the second board at a phase
angl e of 18hvegriaes, Witdre espantoticiade fdamgtorsyer dnayb) gt gk tlwd s 10
first nounting operation are selectively used. According to a 21st aspect
of the presgsfinédivent i eny tbheee o8 prievi dddtha tbrpogbnt 1#buntdsed®thod as
defined in any one of the 14th through 20th aspects, wherein, when the
conponent s fesréTomam pliv-ahiatlsy ofodd cimpovienth f éddi ngegnahtds wburheng
conponent feeding devices are held by a plurality of conponent hol di ng
menbers of §herpt agenEmttheadsondh®oplrdr dki pgrébromedponepbhsseanibe the
concurrently collectively held by the plurality of conponent hol ding
menbers in thesplwsatd tyuwfe cosponenthd ety mounisin@lopecorthmgand a 22nd
aspect of the present invention, there is provided a conponent nounting
apparatus reverse mode in which the second mounting operation 1is

. performed by turning the second board at a phase angle of
180 degrees with respect to the first board subjected to the
10 first mounting operation are selectively used.

According to a 21lst aspect of the present
invention, there is provided a component mounting method as
defined in any one of the 14th through 20th aspects,
wherein, when the components fed from a plurality of

15 component feeding units of the component feeding devices

are held by a plurality of component holding members of the

‘ placement heads, the plurality of components can be

concurrently collectively held by the plurality of component

holding members in the plurality of component feeding units.

20 According to a 22nd aspect of the present

invention, there is provided a component mounting apparatus
comprising:

a first mounting unit, which is provided with a
first loader that is arranged in a first component mounting

25 work area out of the first component mounting work area and



conprising: a first mounting unit, which is provided with a first |oader
that is arranged in a first conponent nounting 25 work area out of the
first conponent nmounting work area and 19 a second conmponent nounting work
area that are two parts obtained by dividing a conponent nounting work
area and do not overlap each other, forlpositioning and holding a first
board on which a conponent is to be placed in a first pre 5 pl acenent
standby position located along a first conveyance path inside the first
conponent nounting work area, a first board conveying and holding unit for
posi ti oni nga aBdcohdl dicagpdrimthaasuhtin@ Workt gpleacertesnt posi tiwan phete t he
0 board is conveyed beyond the first pre-placenent standby 10 position in
a conveyancebthteedion, danddanyi estompbaader moum tiesi tWoark reg- eendahodl do ng
the board in a first post- placenent standby position where the board is
conveyed bgyengvéheahi €sth pbeagenentopossiohohing hendonveyangea direttion,
wherein a conponent that is fed froma first 15 conponent feedi ng device

and hel d bybgafdirst phaeBmantofgadents ipl acebeompidieed iista bpardt! peated in
the first placenent position, by nmeans of the first placenment head; a

secondsmoungi Agemdht s WEhEBy | So PLOVbleto b t8daal6§oadsl padetohhalahse
arranged in the second conponent 20 nmounting work area, for positioning

gpg hol di ngpachi {5k1 80t He 0P; Wt ChoRpSRERONGEAENL Sn§Owbek Phasgyd Enrarsecond
board conveying and holding wunit for positioning and
. holding the board in a first placement position where the
board is conveyed beyond the first pre-placement standby
10 position in a conveyance direction, and a first unloader
for positioning and holding the board in a first post-
placement standby position where the board 1is conveyed
beyond the first placement position in the conveyance
direction, wherein a component that is fed from a first
15 component feeding device and held by a first placement head
is placed on the first board located in the first placement
. position, by means of the first placement head;
a second mounting unit, which is provided with a
second loader that 1is arranged in the second component
20 mounting work area, for positioning and holding a first
board on which a component is to be placed in a second pre-
placement standby position located along a second
conveyance path different from the first conveyance path

inside the second component mounting work area, a second

25 board conveying and holding unit for positioning and



pl acenent standby position |ocated along a second conveyance path
different fromthe first conveyance path inside the second conponent
nmounting work area, a second 25 board conveying and holding unit for
positioning and 20 holding the board in a second pl acenent position where
the board is conveyed beyond the secondZpre-pl acenent standby position in
t he conveyance direction, and a second unl oader for positioning and
hol di ng the board in a second post 5 placenent standby position where the
board is conveyed beyond the second placenent position in the conveyance
di rection, wmbleigin thednpanénint hasecsnfep liacemea ts eosrid L oavormforent theedi ng
devi ce and held by a second pl acenent head is placed on the second board

| ocat ed i n $dwerdetondoni@ yekadenenid posé t senpnidy preaips. agfentetnd secandoy

pl acenent head; a connective conveyance unit for |oading a board into
either the gosstidwadertios ddhevepnond diaseriondedmtta ovedewd cesldader
detecting presence or absence of a board in the first |oader, the first
board 15 cpsweybrgtasdihel dimy Holtinthetlsecbodrioddera arg¢arite psetond
board conveying and holding unit; and f a control section for executing
controf so phatemaht h Jtighitst eoderieh pwheréet ytlp véwatral aist atenveyedi ch
no board exists in both either |oader and the board conveying 20 and
hol di ng uni e geegeediag siendoagescenchasisooft fon deétecthen sogmayahcem t he

detection device, a board is fed to the |oader relevant to the highest
order of priprit¥ib¥, wherein a component that is fed from a second
. component feeding device and held by a second placement
head is placed on the second board located in the second
10 placement position, by means of the second placement head;
a connective conveyance unit for loading a board
into either the first loader or the second loader;
detection devices for detecting presence or
absence of a board in the first loader, the first board
15 conveying and holding unit, the second loader, and the
second board conveying and holding unit; and
. a control section for executing control so that,
with highest order of priority given to a state in which no
board exists in both either loader and the board conveying
20 and holding unit succeeding the loader on basis of a
detection signal from the detection device, a board is fed
to the loader relevant to the highest order of priority by
the connective conveyance unit, and a board is loaded by

the connective conveyance unit into a loader with no board

25 in a state in which no board exists in the first locader or




t he connective conveyance unit, and a board is | oaded by the connective

conveyance unit

into a |l oader with no board 25 in a state in which no board

exists in the first |oader or 21 0 O the second | oader according to a next
order of priority. According to a 23rd aspect of the present invention,
there is provided a conponent nounting apparatus as defined in the 22nd
aspect,

parall e

t he

mount i ng

further conprising a bypass 5 conveyance unit, which is roughly
to a first nmounting conveyance path conprised of the first |oader,

first board conveying and holding unit, and the first wunloader and a
second nounthegseoan@yanadéepatbiceotiprgsed afnektheoseepndrlpaderitiyhe second
board conveying and holding 10 unit, and the second unl oader and arranged

i ndependent |y of theattssiim®untbngacomeeancesgeaith agfl ttige Sepo8dent

conveyance path, and wherein the detection device further detects

presence or iabsancenpftReboaid pRotrhechypassmponyLYaneent ibhguabpadhtus

wherein it
conveyance HBi Heifih@daihoager 2Midd) d¥pedroareidfhdhecPasSi#@NY e¥PEEsuUNi t
with no board in a state in which no board exists in the first Ioader or
secondchbAadorneE e by PIgs PN ayaneggHNyt do4d P Ng e 220shighest

t he

is controlled to | oad a board by neans of the connective

order of priority under control of the control™ section.

10

15

20

25

mounting conveyance path comprised of the first loader, the
first Dboard conveying and holding unit, and the first
unloader and a second mounting conveyance path comprised of
the second loader, the second board conveying and holding
unit, and the second unloader and arranged independently of
the first mounting conveyance path and the second mounting
conveyance path, and

wherein the detection device further detects
presence or absence of a board in the bypass conveyance
unit and wherein it is controlled to load a board by means
of the connective conveyance unit into a loader with no
board or the bypass conveyance unit with no board in a
state in which no board exists in the first loader or the
second loader or the bypass conveyance unit following the
highest order of priority under control of the control
section.

According to a 24th aspect of the present
invention, there 1is provided a component mounting system
comprising:

the component mounting apparatus defined in the



25 According to a 24th aspect of the present invention, there is provided
a conponent nounting system conprising: the conponent nounting apparatus
defined in the 22 23rd aspect; and a conponent nounting apparatus which has
athird mounting unit for placing a conponent that is fed froma third
conponent feeding device and held by a therd 5 placenent head on a third
board that is fed fromthe bypass conveyance unit and positioned and held
in the third placenent position, by nmeans of the third placenment head,
wherein the detection device further detects presence or absence of a board

in the thirghphacgment; AQyposition in addition to the bypass conveyance
unit, and the control section executes control so that: wth a highest

order of priority gi venobfeshilernduitehe hBpavbiab neiBeardex stsis@ both
ei ther | oader and the board conveying and hol ding unit succeeding the

| oader or ?ﬁéﬁﬁ%ﬁﬂ(}ﬁuiﬁ@t‘mﬁio@ 510, D03y da exbabsnen thatih it hes bypassepnveyance

unit and e third placenent position and with a second- hi ghest order of

priority giygn 4o Lhge0hist OReBashs Ohedide! eabion iiignalnyfom thgira

detection device, a to"the | oader relevant to the highest

order of pr%%&&gem hégdtagegowffaiy@a QTWEYRNECE £kt rdn PORE dpiSabsd to

t he bypass Tonveyance unit evant to the second-hi ghest order
conveyance unit and positioned and held in the third

placement position, by means of the third placement head,
. wherein the detection device further detects
presence or absence of a board in the third placement

10 position in addition to the bypass conveyance unit, and

the control section executes control so that:
with a highest order of priority given to either a state in
which no board exists in both either loader and the board
conveying and holding unit succeeding the loader or.a state
15 in which no board exists in both the bypass conveyance unit
and the third placement position and with a second-highest
‘ order of priori_ty given to the other on basis of a
detection signal from the detection device, a board is fed
to the loader relevant tc the highest order of priority by
20 the connective conveyance unit, a board is fed to the
bypass conveyance unit relevant to the second-highest order
of priority according to a next order of priority; and, in
a state in which no board exists in the first loader or the
second loader or the bypass conveyance unit, a board is

25 loaded into the 1loader with no board or the bypass



of priority according to a next order of priority; and, in a state in

whi ch no board exists in the first |oader or the second |oader or the
bypass conveyance unit, a board is 25 |oaded into the |oader with no board
or the bypass 23 conveyance unit with no board by the connective conveyance
unit according to a next order of priori2y. According to a 25th aspect of
the present invention, there is provided a conponent nounting system 5
conprising: a first mounting unit, which is provided with a first |oader
that is arranged in a first conponent nounting work area out of the first
conponent noomYéngneerknat edighdna beesnd byormimnernnmtintvengc oy kyarea t hat
are two parts 10 obtained by dividing an upstream si de conponent nounti ng
wor k area amgitdoaootrovey|ap zavdxbtdeder fof posétittni ng and hol ding a
first board on which a conponent is to be placed in a first pre-placenent
standby position | ocakedor@lmng Bofi st 26ahvepapestpatdf | ndidde phesént st
conponent 15 nounting work area, a first board conveying and holding unit
for positiomwngnandnholttieng tie peavdded a fcompofept acenerttingossysbamwher e
the board is conveyed beyond the first pre-placenent standby position in a
conveyance domeeisong:and a first unloader for positioning and holding 20
the board in a first post-placenent standby position where the board is
conveyed beyond the far $trpkaaemitingosiditon whichhescerseyaree witiecki on,

wherein a conponent that is
first loader that is arranged in a first component mounting
. work area out of the first component mounting work area and
a second component mounting work area that are two parts
10 obtained by dividing an upstream-side component mounting
work area and do not overlap each other, for positioning
and holding a first board on which a component 1is to be
placed in a first pre-placement standby position located
along a first conveyance path inside the first component
15 mounting work area, a first board conveying and holding
unit for positioning and holding the board in a first
. placement position where the board is conveyed beyond the
first pre-placement standby position in a conveyance
direction, and a first unloader for positioning and holding
20 the board in a first post-placement standby position where
the board is conveyed beyond the first placement position
in the conveyance direction, wherein a component that is
fed from a first component feeding device and held by a

first placement head is placed on the first board located

25 in the first placement position, by means of the first



fed froma first conponent feeding device and held by a first placenent
head is placed on the first board located 25 in the first placenent
position, by means of the first 24 placenent head; a second nounting unit,
which is provided wwth a second |oader that is arranged in the second
conmponent nounting work area, for positiéning and holding a first 5 board
on which a conponent is to be placed in a second pre- placenent standby
position | ocated al ong a second conveyance path different fromthe first
conveyance path inside the second conmponent nmounting work area, a second
board conveyiagemsuwt hodaliing unit for positioning and 10 hol ding the board
in a second placenent position where the board is conveyed beyond the
second pre-placenent staadbyd poshtiong unithe whdrmbheyangeradiirded i whthaad a
second unl oader for positioning and holding the board in a second post-

pl acement staschy pPasiddrontwher eid harheargdd siconteyedetbnbeyondpbhensecond
pl acenment position in the conveyance direction, wherein a conponent that
is fed fromeusecead workpenes; freedi pgstievonenandrieldobyingsecofidrst

pl acenent head is placed on the second board | ocated in the second

pl acemgnt pp&htH0Bn WY iBRaAScOhpbhenseconto phacgeBédheads 28canbypass
conveyance unit, which is roughly parallel to a first nounting conveyance

path Conpriﬁﬁgc_@fnenﬁhe didrdby oagek.ittibe firstabeard Lonueyi Bg asdcbabidi ng
unit, and the first unloader and a second nounting
conveyance path different from the first conveyance path
. inside the second component mounting work area, a second
board conveying and holding unit for positioning and
10 holding the board in a second placement position where the
board is conveyed beyond the second pre-placement standby
position in the conveyance direction, and a second unloader
for positioning and holding the board in a second post-
placement standby position where the board is conveyed
15 beyond the second placement position in the conveyance
direction, wherein a component that is fed from a second
. component feeding device and held by a second placement
head is placed on the second board located in the second
placement position, by means of the second placement head:
20 a bypass conveyance unit, which 1is roughly
parallel to a first mounting conveyance path comprised of
the first loader, the first board conveying and holding
unit, and the first unloader and a second mounting

conveyance path comprised of the second loader, the second

25 board conveying and holding unit, and the second unloader



conveyance path conprised of the second | oader, the second 25 board
conveyi ng and holding unit, and the second unl oader 25 and arranged

i ndependently of the first nounting conveyance path and the second
nount i ng conveyance path; an upstreamside connective conveyance unit for

| oading a board into any one of the first>loader, the 5 second |oader and
t he bypass conveyance unit; an upstream side detection device for detecting
presence or absence of a board in the first |oader, the 0 first board
conveying and holding unit, the second | oader, the second board conveyi ng
and hol di nganhidrramgkd hievdeprasien iy cohvdyance tminourst ind rePRERI Ry

unit, which is provided with a third |loader that is arranged in a third
conponent nmalrit iavgd Wiy ksereal owturdf indecarhiayhommerent nounti ng work area
and a fourth conponent nounting work area that are two parts 15 obtai ned
by dividing a downst rsamupstecenapodentcommeattiivg @onkegaeae angido hot
overlap each other, for positioning and holding a third board on which a
conponent isoddibe pl asedrdn imtchi edyprengl acenene stiarstby lpesietri onthecat ed
along a third conveyance path inside the third conponent 20 nounting work
area, 8 thigéedoaro£s exndo:endo ned € negpnwe farfes yostti oni ng and hol di ng
the board in a third placenent position where the board is conveyed beyond
the third pre-pl acenant upsardby-pasgict idetddtimrcodgeyasceordi decécoimgand a

third unl oader for positioning and hol di ng
presence or absence of a board in the first loader, the
. first board conveying and holding unit, the second loader,
the second board conveying and holding unit, and the bypass
10 conveyance unit;

a third mounting unit, which is provided with a
third loader that is arranged in a third component mounting
work area out of the third component mounting work area and
a fourth component mounting work area that are two parts

15 obtained by dividing a downstream-side component mounting
work area and do not overlap each other, for positioning

O and holding a third board on which a component is to be
placed in a third pre-placement standby position located

along a third conveyance path inside the third component

20 mounting work area, a third board conveying and holding
unit for positioning and holding the board in a third

placement position where the board 1s conveyed beyond the

third pre-placement standby position 1in a conveyance

direction, and a third unloader for positioning and holding

25 the board in a third post-placement standby position where



25 the board in a third post-placenent standby position where 26 the board
is conveyed beyond the third placenent position in the conveyance
direction, wherein a conponent that is fed froma third conponent feeding
device and held by a third placenent head is placed on the third board

|l ocated 5 in the third placenent positio%§ by neans of the third placenent
head; a fourth nounting unit, which is provided with a fourth | oader that
is arranged in the fourth conponent nounting work area, for positioning and
holding a third 10 board on which a conponent is to be placed in a fourth
pre pl acemerte shaatbyiposionveyeadodrwaicl oy Ahisdr P acesRvéy BT petth
different fromthe third conveyance path inside the fourth conponent
nmount i ng woik aheacoaviegande dbeeet xohweyhageand shoferperemtt © 1s
positioning and 15 holding the board in a fourth placenment position where
the board fad cnueyed beyvad compohenitt hfgrdipy adereat SEhdb§LdpdyitFon in
t he conveyance direction, and a fourth unl oader for positioning and hol di ng
t he board ithird opt4bepest- hphdcememlatethddy pbei tihdardwiseed heo pabed i s
conveyed 20 beyond the fourth placenent position in the conveyance 25
directbon, inhertdien thiodparieentdrdat pssiedohr orhya fieansh oorpeneditif@edi ng
device and held by a fourth placenent head is placed on the fourth board

| ocated i n phecémerit hegpdlacenent position, by means of the fourth placenent

head a fourth mounting unit, which is provided with a
. fourth loader that is arranged in the fourth component
mounting work area, for positioning and holding a third

10 board on which a component is to be placed in a fourth pre-
placement standby position located along =& fourth
conveyance path different from the third conveyance path

inside the fourth component mounting work area, a fourth

board conveying and holding wunit for positioning and

15 holding the board in a fourth placement position where the
board is conveyed beyond the fourth pre-placement standby

. position in the conveyance direction, and a fourth unloader
for positioning and holding the board in a fourth post-

placement standby position where the board is conveyed

20 beyond the fourth placement position in the conveyance
direction, wherein a component that is fed from a fourth

component feeding device and held by a fourth placement

head is placed on the fourth board located in the fourth

placement position, by means of the fourth placement head;

25 a downstream-side connective conveyance unit for




a downstream si de connective conveyance unit for 27 wunloading the board
fromany one of the first unloader, the second unloader, and the bypass
conveyance unit and |loading a board into either one of the third | oader
and the fourth |oader; 5 a downstream side detection device for detecting
the presence or absence of a board in thé’first |oader, the second

unl oader, the third unl oader, the third board conveying and holding unit,
the fourth |l oader, the fourth board conveying and holding unit, and the
bypass conveyance 10 unit; an upstreamside control section for executing

control so whbtading hti ghestd ofttee aty ppnoref ythp vilrio uniea@era hate in
whi ch no board exists in both either one of the first and second | oaders
and t he boasecemhveylogdand drd holelilgoams t ceonueerstingine dwddepading
state in which no board exists in both the bypass conveyance unit, the
third or faustvardoadeo, eabdetrhenboard thenvéyint laredidrwlaticg-lumi fourth
succeedi ng the | oader or the bypass conveyance unit and with the next order
of prioritylgaden;to the other, on 20 basis of detection signals fromthe
upstream si de detection device and the downstream si de detection device, a
board s fed to the &oddenstacenrdidg tetekeionderevifcepricaridygtbytinde
upstream si de connective conveyance unit, and, in a state in which no
board exi stshénptheehicestr| gagencorof he board in the first loader, the
second unloader, the third unloader, the third board
. conveying and holding unit, the fourth loader, the fourth
board conveying and holding unit, and the bypass conveyance
10 unit;
an upstream-side control section for executing
control so that, with highest order of priority given to
either a state in which no board exists in both either one
of the first and second loaders and the board conveying and
15 holding unit succeeding the loader or a state in which no
board exists in both the bypass conveyance unit, the third
‘ or fourth loader, and the board conveying and holding unit
succeeding the loader or the bypass conveyance unit and
with the next order of priority given to the other, on
20 basis of detection signals from the upstream-side detection
device and the downstream-side detection device, a board is
fed to the loaders according to the order of priority by
the upstream-side connective conveyance unit, and, in a

state in which no board exists in the first loader or the

25 second loader or the bypass conveyance unit according to a



25 second | oader or the bypass conveyance unit according to a 28 next order
of priority, a board is |oaded by the upstream side connective conveyance
unit into the loader with no board or the bypass conveyance unit; and a
downstream si de control section for executing 5 control so that, with

hi ghest order of priority given to a stéfe in which no board exists in
both either one of the third and fourth | oaders and the board conveyi ng
and 40 holding unit succeeding the | oader on basis of detection signal from
t he downstream si de detection device, a board 10 is fed to the | oader

rel evant tonatie didgeset opdeer bEy prkobreydby st Readefn S &4 SiRIEE XRAftTect i ve
conveyance unit, and, in a state in which no board exists in the third

| oader or tsiedd ogonhektader crewyEICe t bhatneditor gBe ofoagry obity, 1P board
is | oaded by the downstream side 15 connective conveyance unit into the

| oader withoomrdoar dihe arygpasecanreyaore robtiso arkht, with the hi ghest

order of priority givento a state in which a board exists in both either
| oader and t he board zodveypshgeandshdediguptnil séothted o agxepstiwam
side of the unl oader, a board is 20 unl oaded fromthe unl oader relevant to
t he hi ghestcontesl ofo phadyi wythohangteshe odolers trife pmisirde e aninent i twe a
conveyance wunit, and, in a state in which a board exists in the first

unl oader orsthee seaomthichl aadeosnrdt beibypasisn dorvdeyanhtkeer upinte actotlk ng to
a next order of priority, the board is 25 unl oaded fromthe unl oader with
the board othihe bypaéssfourth loaders and the board conveying and

. holding unit succeeding the loader on basis of detection
signal from the downstream-side detection device, a board

10 is fed to the loader relevant to the highest order of
priority by the downstream-side connective conveyance unit,

and, in a state in which no board exists in the third

loader or the fourth loader according to a next order of

priority, a board is loaded by the downstream-side

15 connective conveyance unit into the loader with no board,

and executing control so that, with the highest order of

. priority given to a state in which a board exists in both
either loader and the board conveying and holding unit

located on an upstream side of the unloader, a board is

20 unloaded from the unloader relevant to the highest order of
priority toward the downstream-side connective conveyance

unit, and, in a state in which a board exists in the first

unloader or the second unlocader or the bypass conveyance

unit according to a next order of priority, the board is

25 unloaded from the unloader with the board or the bypass



29 conveyance unit with the board toward the downstream side connective
conveyance unit. According to a 26th aspect of the present invention,
there is provided a conponent nounting systemas 5 defined in the 25th
aspect, further conprising a second bypass conveyance unit, which is
roughly parallel to a third mounting cof%eyance path conprised of the
third I|oader, the third board conveying and holding unit, and the third
unl oader and a fourth nounting conveyance path 10 conprised of the fourth
| oader, the fourth board conveying and hol ding unit, and the fourth

unl oader angomrve e Uﬁlh’dewéﬁéerﬁ%l%/ kaxdhetoWprd rbentdn TorRAYaHEEe pat h
and the fourth nounting conveyance path, and wherein the downstreantside
control sectomrectibvaintaasyahes board. unl oaded fromthe first unl oader or
the second unl oader toward the second bypass conveyance unit i and | oads

t he board unl oaded friredhdimbypass canvégahceaspecti ntod t Héa hipdeseaider or
the fourth | oader. According to a 27th aspect of the present 20 invention,

there is priwveetien corponents nooor ided sy stempaendaioweting $het @6t ds
aspect, further conprising: a downstream side second connective conveyance
unit fér undlefiheg tihe tivar @Sthoneswecione fofthee tdompris bager, $deocfdurt h
| oader, and the second bypass conveyance 25 unit; 30
bypass conveyance unit, which is roughly parallel to a
third mounting conveyance path comprised of the third
. loader, the third board conveying and holding unit, and the
third wunloader and a fourth mounting conveyance path
10 comprised of the fourth loader, the fourth board conveying
and holding unit, and the fourth unloader and arranged
independently of the third mounting conveyance path and the
fourth mounting conveyance path, and
wherein the downstream-side control section
15 unloads the board unlocaded from the first unloader or the
second unloader toward the second bypass conveyance unit
' and loads the board unloaded from the bypass conveyance
unit into the third loader or the fourth loader.
According to a 27th aspect of the present
20 invention, there is provided a compoénent mounting system as
defined in the 26th aspect, further comprising:
a downstream-side second connective conveyance
unit for unloading the board from any one of the third

loader, the fourth loader, and the second bypass conveyance

25 unit;



a downstream si de second detection device for detecting presence or
absence of a board in the third wunloader, the third board conveyi ng and
hol ding unit, the fourth unloader, the fourth board conveyi ng and hol di ng
5 unit, and the second bypass conveyance unit; and a downstream si de second
control section for executing control stPthat, with the highest order of
40 priority given to a state in which a board exists in both either one of
the third and fourth unloaders and the third 10 or fourth board conveying
and hol di ng unit succeedi ng the unl oader on basis of a detection signal
fromthe downstreamssi devssssrardetaet i 8aCaRYi ceLehel Poardf Y5 unfUaded
fromthe unl oader relevant to the highest order of priority by th

downst r eamds s tseupngresancet i ve B semnfey aficed ukia@lghd 11 ntlaestté'fjerq n
which a board exists in the third unloader or the fourth unloader or the
second bypasknadsnyeyaacehinidt baecor dianyawintheaméxhodedes smitpridhsty,
the board is unl oaded fromthe unloader wwth the board or the second

bypass conviyarde unilbadietrh ttkee bdaugt20 howadd adnveddmist pedm e Hélrgcond
connective conveyance unit. According to a 28th aspect of the present

i nvent§on, drher,e drsd prioviskecbrad doyppore onMRyEN Ry Wyisterdes  defined in the
27t h aspect, wherein, 25 with the highest order of priority given to a 31
state in which a boara exdwistienbotitid hesessoohd dypassl section  for
executing control so that, with the highest order of
' priority given to a state in which a board exists in both
either one of the third and fourth unloaders and the third
10 or fourth board conveying and holding unit succeeding the
unloader on basis of a detection signal from the
downstream-side second detection device, the board is
unloaded from the unloader relevant to the highest order of
priority by the downstream-side second connective
15 conveyance unit and, in a state in which a board exists in
the third unloader or the fourth unloader or the second
O bypass conveyance unit according to the next order of
priority, the board is unloaded from the unloader with the
board or the second bypass conveyance unit with the board
20 toward the downstream-side second connective conveyance
unit.
According to a 28th aspect of the present
invention, there is provided a component mounting system as

defined in the 27th aspect, wherein,

25 with the highest order of priority given to a



conveyance unit and either one of the first and second unloaders and the
first or second board conveying and holding unit succeeding the unl oader
on basis of a 5 detection signal fromthe downstream si de second detection
devi ce, the downstream si de second control section further wunloads the
board fromthe second bypass conveyance gnit relevant to the highest order
of priority by the downstream si de second connective conveyance unit. 10
Brief Description OF Drawi ngs These and ot her aspects and features of the
present invention will becone clear fromthe follow ng description taken
in conjunction-witih the preferdqlS.erbedi mentisodinergel sWddhd ebopgnse to
the acconpanying 20 25 drawings, in which: Fig. 1 is a detailed plan view

of a conponggye Bégmzi%f)péﬁ&t  HGOT 0hBY © @nkl I 8frsibadidrenk ghqt he

present invention; Fi Is an enlarged plan view of a first nounting

unit of 1Ne,sPUROOeD! IMINAAY 2pRAtAlYS Ueddfl bodtd cdnbs andovenal!

schemati c arrangenent view of e conponent nounting apparatds of Fig. 1;

Filg. 4 is apexplgnabgiy VigWchah: f¥P! 4l "Gfifider on basis of a
5 detection signal from the downstream-side second detection
device, the downstream-side second control section further

unloads the board from the second bypass conveyance unit

. relevant to the highest order of priority Dby the

downstream-side second connective conveyance unit.

10
Brief Description Of Drawings
These and other aspects and features of the
present invention will Dbecome clear from the following
description taken in conjunction with the ©preferred
15 embodiments thereof with reference to the accompanying
drawings, 1in which:

‘ Fig. 1 1is a detailed plan view of a component
mounting apparatus according to a first embodiment of the
present invention;

20 Fig. 2 is an enlarged plan view of a first

mounting unit of the component mounting apparatus of Fig.
1;

Fig. 3 1s an overall schematic arrangement view
of the component mounting apparatus of Fig. 1;

25 Fig. 4 is an explanatory view for explaining the



32 0 5 nounting operation of the conponent nounting apparatus of Fig. 1,
where the capitalized English letter "A" at the center of each board is a
mark indicating the direction of each board; Fig. 5 is a block diagram
showing a relation of connection between the control unit, drive devices
and sensors of the conmponent nounting apparatus of Fig. 1; Fig. 6 is an
expl anatory view showing a state in which a second board is |loaded into a
second nmounting unit 10 while being turned at a phase angle of 180 degrees
with respect to a first board |oaded into a first nmounting unit and the

boards are gibhect@doberaPUSLI BE aReS abb@PSnent €8BEGELEYG YapPdkrdies of
conponent nounting apparatus of Fig. 1, where the capitalized English

letter "A" ptythe ceptére 0fnd5 Qagh boaidh i 8ng1 MBRK lidtdicgat tng the the
direction of each board; Fig. 7 is an explanatory view showing a state in

whi ch the fééﬁEePOé‘EdeheﬁdEQ £t 95t e fd st PRUNtding; WHd o 8ndct hen segond

a
board | oaded into the second nounting unit 20 are subjected to mounting
oper ati ons, égﬁpggggagly, in an identical phase in the conponent nounting
appar at us of ig. , Where the capitalized English letter "A" at the

centerg of each boardFi&.a5”§%k£rEH&@%iaga&ggdeEQQHEQnéﬁréﬁﬁ%ﬁon of
connection between the control unit, drive devices and
sensors of the component mounting apparatus of Fig. 1;

‘ Fig. 6 is an explanatory view showing a state in
which a second board is loaded into a second mounting unit

10 while being turned at a phase angle of 180 degrees with
respect to a first board loaded into a first mounting unit
and the boards are subjected to mounting operations,
respectively, in the component mounting apparatus of Fig. 1,
where the capitalized English letter "A" at the center of

15 each board is a mark indicating the direction of each
board;

6 Fig. 7 is an explanatory view showing a state in
which the first board loaded into the first mounting unit
and the second board loaded into the second mounting unit

20 are subjected to mounting operations, respectively, in an
identical phase in the component mounting apparatus of Fig.
1, where the capitalized English letter "A" at the center
of each board is a mark indicating the direction of each
board;

25 Fig. 8 is an explanatory view showing a series of



board; 25 Fig. 8 is an explanatory view show ng a series of 33
conponent - nount ed board produci ng systemthat has a solder paste printing
devi ce, three conponent nounting apparatuses of Fig. 1, and a refl ow
device; Fig. 9 is a schematic explanatory view of the 5 conponent nounting
apparatus that has already been proposed33by the present applicant; Fig. 10
is schematic plan view show ng an el ectroni ¢ conponent - nount ed board
production line in which two nounting apparatus groups each of which is
conposed of 10 three conponent nounting apparatuses of Fig. 1 as one group

are joined tegsshett-amslidtdésStoosegopdodadinghsydteanteett Has conyeyaace
units are arranged on the upstream side and the downstream side of each of

the nmounti nﬁa@’@@?@w@ixﬂg%@@i&@, Bh EQOPERRIE n S Nhd MGt SYSt PP acsotskHg t 0
a second 15 enbodi nent of the present invention, where the upward and

downward argewsign 1heshd gureeFn6l C@é@idde directions of i novement of the
connective conveyance units; Fig. 11 is a view showng a flowhart of the

operation of the firsgjgonmeciive CORNEYANCE WRIH 20fatldhe 20i&pmpanente
nounting system according to the second enbodinent; Fig. 12 is a view

showi ng a fLoWEbALL+ Aot nQPSESs EoRu T chhie sesond-eonpestiy epeopysyance
unit of the conponent nounting system according to the second
by the present applicant;
Fig. 10 is schematic plan view showing an
‘ electronic component-mounted board production line in which
two mounting apparatus groups each of which is composed of
10 three component mounting apparatuses of Fig. 1 as one group
are joined together and first, second, and third connective
conveyance units are arranged on the upstream side and the
downstream side of each of the mounting apparatus groups in
a component mounting system according to a second
15 embodiment of the present invention, where the upward and
downward arrows in the figure indicate the directions of
. movement of the connective conveyance units;
Fig. 11 is a view showing a flowchart of the
operation of the first connective conveyance unit of the
20 component mounting system according to the second
embodiment;
Fig. 12 is a view showing a flowchart of the
operation of the second connective conveyance unit of the
component mounting system according to the second

25 embodiment;



25 enbodinent; 34 5 Fig. 13 is a view showng a flowhart of the operation
of the third connective conveyance unit of the conponent nounting system
according to the second enbodinment; Fig. 14 is an enlarged schematic plan
view showi ng a nmounting apparatus group A and a first connective
conveyance unit located on the upstreamdfde of Fig. 10, . where the upward
and downward arrows in the figure indicate the directions of novenent of
t he connective conveyance 10 unit; Fig. 15 is an enlarged schematic plan
view show ng the uppernost-streamside conponent nounting apparatus in
t he upstream si de nountg ng 18ppds ausvgewushawisly Fag.f igychant f pEstthe
connective conveyance unit, and a 15 printer |located on its upstream side,
wher e t he upwerat o odovirivar thiard owsnineditdsee adrevaliarens | wnst ofo hovieerent
of the 0 connective conveyance unit and the sidew se arrows indicate the
board conveyameeneht ecticamtifFigy. &@stsman ant@rdietg schiemat thepl anewvdrty 20
showi ng the downnobst -stream si de conponent nounting apparatus in the
upstream si giebsdiméntg apparatus group A of Fig. 10, the second connective
conveyance unit, and the uppernost-streamside conponent nounting
apparatus in the downsglean:side nuntémnDae@Ppear adeisegaiolp Byladereishe
showing a mounting apparatus group A and a first connective
conveyance unit located on the upstream side of Fig. 10,
. where the upward and downward arrows in the figure indicate
the ‘directions of movement of the connective conveyance
10 unit;
Fig. 15 1s an enlarged schematic plan view
showing the uppermost-stream-side component mounting
apparatus in the upstream-side mounting apparatus group A
of Fig. 10, the first connective conveyance unit, and a
15 printer located on its upstream side, where the upward and
downward arrows indicate the directions of movement of the
‘ connective conveyance unit and the sidewise arrows indicate
the board conveyance direction;
Fig. 16 1is -an enlarged schematic plan view
20 showing the downmost-stream-side component mounting
apparatus in the upstream-side mounting apparatus group A
of Fig. 10, the second connective conveyance unit, and the
uppermost-stream-side component mounting apparatus in the

downstream-side mounting apparatus group B, where the

25 upward and downward arrows in the figure indicate the



25 upward and downward arrows in the figure indicate the 35 is 0 directions
of novenent of the connective conveyance unit and the sidew se arrows
therein indicate the board conveyance direction; Fig. 17 is an enlarged
schematic plan view 5 show ng the downnost-stream side conponent nounting
apparatus in the downstream si de nounti ngsapparatus group B of Fig. 10,
the third connective conveyance unit, and a reflow device on its
downstream si de, where the upward and downward arrows in the figure
indicate the directions of 10 novenent of the connective conveyance unit

and the sidgws€tioRér QWS hdiedRint | BEi cate tBEnbORT e CORYORFRGR i hiecti ON;
Fig. 18 is a schematic plan view show ng the two nounting apparatus groups

A and B andatdfie thest Arduseeonthrkaecth¥eeANVEYAReatEni ttthd N bHerg
conponent nounting 15 system according to the second enbodi ment of Fig.

10, where thenvoVWaRde aldrdewy@y d arrows in the figure indicate the
directions of novenent of the connective conveyance units; Fig. 19 is a

bl ock di agram showi ngpige styuctyresof the.condr ok-seeiion gh1ihe view
el ectroni c conponent-nounted 20 board production |ine of the conmponent

Tt 89 A ACEufd nochnk i SSE Rtk nfdcr 0 | st Lk
system of tQﬁparatus in the downstream-side mounting apparatus group B
of Fig. 10, the third connective conveyance unit, and a
‘ reflow device on its downstream side, where the upward and
downward arrows in the figure indicate the directions of
10 movement of the connective conveyance unit and the sidewise
arrows therein indicate the board conveyance direction;
Fig. 18 is a schematic plan view showing the two
mounting apparatus groups A and B and the first and second
connective conveyance units in the component mounting
15 system according to the second embodiment of Fig. 10, where
the upward and downward arrows in the figure indicate the
0 directions of movement of the connective conveyance units;
Fig. 19 is a block diagram showing the structure
of the control section of the electronic component-mounted
20 board production line of the component mounting system
according to the second embodiment;
Fig. 20 is a block diagram partially showing the
unique portion of the component mounting system of the

second embodiment in the control unit of each component

25 mounting apparatus in the electronic component-mounted




second enbodi nent in the control unit of each conponent 25 nounting
apparatus in the electronic conponent-nounted 36 board production |ine of
t he conponent nounting system according to the second enbodi nent; Fig. 21
is a perspective view showi ng a board conveying device which is an exanple
of the connective 5 conveyance unit of 8lae el ectroni c conmponent - nounted
board production |line of the conponent nounting systemaccording to the
second enbodi nment; and Fig. 22 is a plan view of the board conveying

device which is an exanple of the connective conveyance 10 unit of Fig.

21; Fig. 23pbsra seddnalonvi ewnef bhe hoar donpRped NHodaVieg WByEhehsS an
exanple of the connective conveyance unit shown in Fig. 21; Fig. 24 is a

sectional Vview,phiayhel ding g@gon&SeﬁQ@afﬂégg device provided in the board
conveyi ng device %omn in Fig. 21, as viewed at A - A portion of Fig. 25;

Fig. 251is a plan viewof the holdi nlgef‘é‘ﬂeEE’W@y'v'l%vﬂe%SﬁlﬁEO% bBaF&ig

24; Fig. 26 is a plan view of a turning device shown 3; Fig.

21 15 2 sectbapalsibendf & mhhEhoats onof e theboasd ct%vegbﬂgeeeme

shown in Fig 28 1s etaile an view of mai n frame
5 conveyance unit of the electronic component-mounted board

production line of the component mounting system according
to the second embodiment; and
. Fig. 22 1is a plan view of the board conveying
device which 1s an example of the connective conveyance
10 unit of Fig. 21;

Fig. 23 1s a sectional wview of the board
conveying device which 1is an example of the connective
conveyance unit shown in Fig. 21;

Fig. 24 is a sectional view of a holding and

15 conveying device provided in the board conveying device
shown in Fig. 21, as viewed at A - A portion of Fig. 25;
' Fig. 25 1is a plan view of the holding and
conveying device shown in Fig. 24;
Fig. 26 is a plan view 0of a turning device shown
20 in Fig. 23;

Fig. 27 is a sectional view of a modification of
the board conveying device shown in Fig. 21;

Fig. 28 is a detailed plan view of-a main frame
of the component mounting apparatus according to the first

25 embodiment of Fig. 1;



of the conmponent nounting apparatus according to the first 25 enbodi nent
of Fig. 1; 37 5 Fig. 29 is a detailed front view of the main frane of Fig.
28; Fig. 30 is a detailed right-hand side view of the main frame of Fig.
28; Fig. 31 is a front view of a first placenent- position determning
conveyance unit as an exanple of a placenent-position determning
conveyance unit of the conponent nounting apparatus according to the first
enbodiment; 10 Fig. 32 is a plan view of the first placenent- position
determ ning conveyance unit of Fig. 31; Fig. 33 is a right-hand side view

pl acemept 5 posict | pg det gEELDLBY conyByanse b fhdFi gai31;
and 15 Fig. 34 is a plan view in a cross section taken along the line C -

of the first

Cof Fig. 3%,
description o

?m

Best Mpge $gr Carrying Qut the Invention Before the
fhe present invention 20 proceeds, it is to be noted that

like parts are desi gnﬂ&d 30Yidi KeqL el o1 &aCe: pHPER 2L S Lhgoughoyt oEhene

acconpanyi ng draw ngs.
main frame of Fig. 28;

5 Fig. 31 1is a front view of a first placement-
position determining conveyance unit as an example of a
placement-position determining conveyance unit of the

. component mounting apparatus according to the first
embodiment;
10 Fig. 32 1is a plan view of the first placement-
position determining conveyance unit of Fig. 31;

Fig. 33 is a right-hand side view of the first
placement-position determining conveyance unit of Fig. 31;
and

15 Fig. 34 is a plan view in a cross section taken

along the line C - C of Fig. 31.

Best Mode for Carrying Out the Invention

Before the description of the present invention

20 proceeds, it is to be noted that like parts are designated

by like reference numerals throughout the accompanying

drawings.

Embodiments of the present invention will be

described in detail below with reference to the drawings.

25

(First Embodiment)



Enbodi ments of the present invention will be described in detail bel ow
with reference to the drawings. (First Enbodi nent) 38 As shown in Figs. 1
t hrough 3, a conponent nounting apparatus capable of carrying out the
conponent nounting method according to the first enbodi nent of the

present invention can nount conponents oB8a board 2, which 5 is one exanple
of a circuit formation article and on which conponents are to be nounted,
with remarkably inproved productivity per device installation area. It is
noted here that the term conponents, includes electronic conponents,
mechani cal conponent ;55 OpdHKEA  Genpenerts andthiBuyhe Bj kea Thempernssmt
circuit formation article, refer to objects on which a circuit is forned,

exenpl i fi edyyntsi appheHthsb éﬁ%l@s & £Sidarheands, opapenhephesaboheat ds,
ceram ¢ boards, glass epoxy boar and filmboards, such circuit boards as

si ngl e- Iay%omrfbs QAecAYht id@yeibeards, tndd k1€ OBRBBG I Sn t CaS NPBe
frames or the like. In the conponent nounting work area of one conponent

mounting appalaiis desaid hed abovesukocsh dﬁ&ﬁéx@f‘é Cofl BCWohrBoar dsyRi ¢hi r st
board 2a and second board 2b) are arranged opposite to each other so as to

al | ow gonmpongnt se @Qaﬁqtelgeoﬁvﬁmc%ch&%r ertdependantd e ofneash whher. For

t hese purposes, two se conponent feeding devices 8 and 18, pl acenent

heads 4 and. %@%?gg e Nead gri v e £es witr@ndetarkab1yheihgadseqboard

conveyi ng an evi ces
productivity per device installation area. It is noted
. here that the term, components, includes electronic

components, mechanical components, optical components and
10 the like. The terms, circuit formation article, refer to
objects on which a circuit is formed, exemplified by such
circuit Dboards as resin boards, paper-phenol boards,
ceramic boards, glass epoxy boards and film boards, such
circuit boards as single-layer boards or multilayer boards,

15 and components, casings, frames or the like.
In the component mounting work area of one
. component mounting apparatus described above, two electronic
circuit boards 2 (first board 2a and second board 2b) are
arranged opposite to each other so as to allow components
20 to be mounted thereon independently of each other. For
these purposes, two sets of component feeding devices 8 and
18, placement heads 4 and 14, placement head drive devices
5 and 15 for the heads, board conveying and holding devices
1 and 11, recognition cameras 9 and 19 and so on are

25 arranged. The above-mentioned various constituent elements



1 and 11, recognition canmeras 9 and 19 and so on are 25 arranged. The
above- nenti oned various constituent elenments 39 are provided

poi nt-symetrically with respect to a center point 100 (see Fig. 1) of a
conponent nounting work area 200. O More specifically, with regard to the
above- 5 nentioned conponent nounting apparatus, a first nounting section
101 is disposed in a first conmponent nounting work area 201 out of two
parts of the first conponent nounting work area 201 and a second comnponent
nounting work area 202, which are obtained by dividing the conponent

mounting woike 19r@wa_eaog>_oam- imgle teQ daqll youer trapregséc ot her ,a apgnaesecond
nmounti ng section 102 is disposed in the second conponent nounting work

area 202. |goorgdenobo ke rigeasy ¥ £0o8PapEnétNe abeakipodunti Vatya
bet ween the conponent nounting work areas, It is preferable to divide the

15 conmponenjpgounting work area 200 into two equal parts so that the first
conponent nounting work area 201 and the second conponent nounting work

area 202 cone to havey.jdenticalriareas, ThE i rskgapunt tpg sgeti apo40l and
t he second 20 nounting section 102 are independently controlled in

ggﬁ{/g;gggebr%{%l‘?t %g%%o:cggh%:ohsﬁgggnom% OL@pa¥ak{1QuUs 5 OBerati ORsuidehgas
section 101 is disposed in a first component mounting work
area 201 out of two parts of the first component mounting
. work area 201 and a second component mounting work area 202,
which are obtained by dividing the component mounting work
10 area 200 and which do not overlap each other, and a second
mounting section 102 is disposed in the second component
mounting work area 202. In order to make it easy to
compare the areal productivity between the component
mounting work areas, it 1s ©preferable to divide the
15 component mounting work area 200 into two equal parts so
that the first component mounting work area 201 and the
. second component mounting work area 202 come to have
identical areas.
The first mounting section 101 and the second
20 mounting section 102 are independently controlled in
operation by a control unit 1000. Therefore, various
operations such as conveyance for board loading and
unloading, board positioning, component feed, component
suction, recognition, placement, placement-head movement

25 and so on can be made synchronous or asynchronous.



unl oadi ng, board positioning, conponent feed, conponent suction,
recognition, placenent, placenent-head novenent 25 and so on can be nade
synchronous or asynchronous. 40 The first nounting section 101 can hold the
first board 2a on which conmponents are to be nmounted (the board 2
targeted for the mounting in the first ndlinting section 101 is denoted by
2a for explanation; noreover, the board 2 is 5 denoted by the reference
nuneral 2a when indicated regardless of the position, and the board 2a in
a specific position is denoted by reference nunerals 2a-1, 2a-2, 2a-3 or
the like) in a first Tire-filmcementnsirendrcposi tidh R 1l firstlipiscenent
position FB and a first post-placement 10 standby position FC along a
first conveysmce patdh witidin ddwepdnersts conpadnernte mountteny Work erased 201,
and places a conponent, which has been fed fromthe first conponent

f eedi ng devigegSsedetst ant menognizedibythidef fiststmourerioyni ¢ onidevi@e 9,
onto the first board 2a located in 15 the first nounting position FB based
on a recognii@enotesUby by tbe kikpitnmedogni oaroderi cel® bBheerd i sts
mounting section 101 is provided with the first board conveying and

hol di ng deviggodedt heyfi rtele conponente f erdhagatleviae herhe fadstated
pl acenment head drive 20 device 5 and the first recognition device 9. The

first boardregaveyésg andthel gbbatdevi candl ithe ablaad @xanvey shecffist

board 2a, on which conponents are
position is denoted by reference numerals 2a-1, 2a-2, 2a-3

. or the like) in a first pre-placement standby position FA,
a first placement position FB and a first post-placement

10 standby position FC along a first conveyance path within
the first component mounting work area 201, and places a
component, which has been fed from the first component
feeding device 8, held and recognized by the first
recognition device 9, onto the first board 2a located :in

15 the first mounting position FB based on a recognition
result by the first recognition device 2.

. The first mounting section 101 is provided with
the first board conveying and holding device 1, the first
component feeding device 8, the first placement head drive

20 device 5 and the first recognition device 9.
The first board conveying and holding device 1 1is
able to convey the first board 2a, on which components are
to be mounted, along the first conveyance path and to

position and hold the first board 2a in the first pre-

25 placement standby position FA extending along the first



to be nounted, along the first conveyance path and to position and hold
the first board 2a in the first pre 25 placenent standby position FA
extending along the first 41 conveyance path, the first placenent position
FB | ocated on the downstream side of the first pre-placenent standby
position FA and the first post-placenentgstandby position FC |ocated on
the downstream side of the first placenent 5 position FB. The first

pre-pl acenent standby position FA, the first placenent position FB and the
first post- placenent standby position FC are linearly arranged. More

speci fical | Yontdgaddd staboareheomueyi nen anchdod dbdih wheon ces odsted on
constructed in a manner that a first | oader 1A as an 10 exanple of the

pre- pl acenept o CORYRMANCERMNIst ged §FT Sthe Plracewenprpopi hbeneHet esphnipg
conveyance unit 1B as an exanple of the placenent conveyance unit, and a

first unl Oﬁgﬁitﬂ&laﬁAa%n%aﬁpé er 0f st N oReSh1RLARERBNS (GANMRY aPEE: - UPht are

arranged in this order fromthe upstreamside to 15 the downstream si de

al ong the fyish canyeyance pat o, fug thists leadss 1Acl cadsit g1 Litatnboar d

2a into the Tirst conveyance pat e first conponent nounting work

area 201 2??599?@8 3 aea?]ieh%li%tt gﬁree%?ﬁr %én{én@%gér{dcgé[y Rr &8s 1 Pl AgepRNt

st andby posttion rst”plac 50 position erm ni ng conveyance

UL 10T PRRPOREE P RO ble (batel ander Uegad U T sheunboater 1
placement standby position FC are linearly arranged. More
’ specifically, the first board conveying and holding device
1 is constructed in a manner that a first loader 1A as an
10 example of the pre-placement conveyance unit, a first
placement-position determining conveyance unit 1B as an
example of the placement conveyance unit, and a first
unloader 1C as an example of the post-placement conveyance
unit are arranged in this order from the upstream side to
15 the downstream side along the first conveyance path. The
first loader 1A loads the first board 2a into the first
. conveyance path of the first component mounting work area
201 and positions and holds the board in the first pre-
placement standby position FC. The first placement-
20 position determining conveyance unit 1B is disposed between
the first loader 1A and the first unloader 1C, receives
from the first loader 1A the first boarad 2a that has been
positioned and held in the first pre-placement standby
position FC, positions and holds the board in the first

25 placement position FB, and unloads the board toward the



positioned and held in the first pre-placenent standby position FC,
positions and holds the board in the first 25 placenent position FB, and
unl oads the board toward the 42 first unl oader 1C when the conponent

pl acement operation of the first board 2a is conpleted. The first unl oader
C positions and holds the board in the &2rst post-placenent standby
position FA and unloads the first board 2a fromthe 5 first conveyance
path. The first |oader 1A, the first placenent-position determ ning
conveyance unit 1B, the first unloader 1C and a bypass conveyance unit 30
described fatef,unhdLdiear £c abierd otighl donslendn€adl ddersdi iy Lat LAN of
synchronously drive a pair of belt conveyors back and forth 10 in the

di rection ofnhd heifiskstpsonyeygances pabRph¥taddri venederi €€ otinQre.daat oc or
two notors or the like. Mdreover, according to the width of the first

board 2a, thespesbtdonnqohoals! aast wnerdeth GQRV B340 s 1€ aFo HE-PDY EEmeAL t he
w dt hwi se ‘direction with respect to the position of the other belt 15

conveyor, téyén@& b g Y At i agd] YISTAESE a d Oul@@ perforgegrq aggor dhgrhe the
wi dth of the flrs oard 2a (see a solid- line position and a two-dot chain

line pgsitipn.-of theyhj9hls hand, movablg- sides¢ ahbahB-Fith, 33r@s dessti bed

bel ow). The first placenent position determning 20 conveyance unit 1B,

whi ch is sipn é@éméﬂt%%%‘%#?zﬁgt@e@enhﬁﬁfﬂgdeé&r‘i!z@f"&lnéé‘coﬁ'ﬁlt 1B, the

pl acenent - position d
first unloader 1C and a bypass conveyance unit 30 described

' later, which are all roughly identical in structure, can
synchronously drive a pair of belt conveyors back and forth

10 in the direction of the first conveyance path by a drive
device of one motor or two motors or the like. Moreover,

according to the width of the first board 2a, the position

of at least one belt conveyor can be moved in the widthwise

direction with respect to the position of the other belt

15 conveyor, thus allowing width adjustment to be performed
according to the width of the first board 2a (see a solid-

. line position and a two-dot chain 1line position of the

right-hand movable-side rail in Fig. 33 as described below).

The first placement-position determining
20 conveyance unit 1B, which 1s similar in structure to a
later-described second placement-position determining

conveyance unit 11B, has a pair of movable-side rails 95B
extending along the board conveyance direction and disposed
parallel to each other to convey and support the boards 2 as

25 shown in Figs. 28 to 34, with conveyor belts 92B disposed on



conveyance unit 11B, has a pair of novable-side rails 95B extending al ong
the board conveyance direction and di sposed parallel to each other to
convey and support the boards 2 as 25 shown in Figs. 28 to 34, with
conveyor belts 92B di sposed on 43 the pair of novable-side rails 95B on
their confronting face side. A driving §ear 93a is rotated by rotational
drive of a conveyor-belt drive notor 93 fixed on one |ongitudinal end
side of the first placenent-position determ ning conveyance 5 unit 1B,
causing a gear 93b neshed with the driving gear 93a to rotate, so that
bot h- si de pid eysi O3 frioxathlee sadeotratilng 358hafit tB8er havh hgomat keet Saeril ar
cross section with the gear 93b fixed thereto are rotated. As a result of
this, the conueyora betisifPByestr edThets arouanced Hey hotdtesiae pulitEys 040 93c
and arranged al ong the bot h-side novabl e-side rails 95B so as to be gui ded
by a nul tipdicitvyeefr-gdide drokkeenstatre 93s¥agbtioanushy honettulynahi emdt he
boards 2 placed on the both-side conveyor belts 92B are conveyed in the

board conveyancer dineckiep: »3avBrena-pesitidn hastbeetmconveyadebyntde
bot h-si de conveyor belts 92B into a specified position, the board 2 is

hit atsits {01 Bnd @ndisipppe@ahy sameasishieanivighpthe9daivipsandhy 93a
projecting into the board conveyance path by the drive of an up/down

driving cylindes: Sde, tduiscHare dopard i3e2@ heicRe posi Figeadtbnat betapenyfi ed
position. It is noted that, assum ng that the board 2 is conveyed fromleft
right or fromfigbtet Qalehly N feic@andhilabNic oy dawtidn With the gear
‘ 93b fixed thereto are rotated. As a result of this, the
conveyor belts 92B stretched around the Dboth-side pulleys
10 93c and arranged along the both-side movable-side rails 95B
so as to be guided by a multiplicity of guide rollers are
synchronously moved, by which the boards 2 placed on the
both-side conveyor belts 92B are conveyed in the Dboard
conveyance direction.
15 When a board 2 has been conveyed by the both-side
conveyor belts 92B into a specified position, the board 2 is
‘ hit at its fore end and stopped by a positioning pin 9la
upwardly projecting into the board conveyance path by the
drive of an up/down driving cylinder 91, thus the board 2
20 being positioned in the specified position. It is noted
that, assuming that the board 2 is conveyed from left to
right or from right to left in Fig. 34, this up/down driving
cylinder 91 is located at a position 'a' of the solid line

in a case where the left-end edge of the board 2 is hit and

25 stopped by the positioning pin 9la so as to be referenced



cylinder 91 is |located at a position "a" of the solid line in a case where
the left-end edge of the board 2 is hit and 25 stopped by the positioning
pin 91a so as to be referenced 44 5 for the positioning, or at a position
"b' of the solid line in another case where the right-end edge of the
board 2 is hit and stopped by the positiodning pin 91a so as to be
referenced for the positioning. Then, by the drive of a drive device such
as a piston 94, a nultiplicity of support pins 99a supported by the
support table 99 are noved up together with the support table 99 fromthe

| over - ace sidenef gha oty +9 thata haidieng edge poriionsoDid thmdoar d
2 are pressed against an 10 upper end portion of the novabl e-side rai

95B, by whigh fherhoareh2e ishard pped anghposhdi engd afid dhel bhdard he is
specified position. For releasing the positioning and holding, by the

drive of theidripye deviRSUE) asmd hgopisionidd, pihe suppest api e IBa are
noved down together with the support table 99 15 so that the pressing of

t he bot h- end, gdae, poy tdensnef sbheribaand.2 agai nst the upper end portion of
t he novabl e-side rail 95B is rel eased, by which the gripping of the board 2

I's relgased. In additfﬂgh,iBytQfmjiﬁﬁﬁﬁ§’ofeEeQﬁﬂﬁﬁan&ﬁ@f@é s84a denojes
up/ down gui de rods for noving the support table 20 99 up and down in

e s VEERLE P gt a0 08 B St el s Smuableusis T
the support table 99 are moved up together with the support
‘ table 99 from the lower-face side of the board 2 so that
both-end edge portions of the board 2 are pressed against an
10 upper end portion of the movable-side rail 95B, by which the
board 2 is gripped and positioned and held in the specified
position. For releasing the positioning and holding, by the
drive of the drive device such as the piston 94, the support
pins 9%9a are moved down together with the support table 99
15 so that the pressing of the both-end edge portions of the
board 2 against the upper end portion of the movable-side
. rail 95B is released, by which the gripping of the board 2
is released. In addition, in the figures, reference numeral
94a denotes up/down guide rods for moving the support table

20 99 up and down in parallel.

Also, numerals 95A and 95C of Fig. 31 denote a
movable-side rail of the upstream-side loader and a movable-
side rail of the downstream-side unloader, respectively.

For these movable-side rails also, conveyor belts 92A and

25 92C are disposed on a pair of movable-side rails on their



side rail of the downstreamside unloader, respectively. For these

novabl e-side rails al so, conveyor belts 92A and 25 92C are di sposed on a
pair of novable-side rails on their 45 confronting face side, respectively,
as in the novable-side rails 95B, so that the conveyor belts 92A and 92C
can convey the boards 2 in the board cofveyance direction by rotational
drive of a drive notor. Drive devices for driving the 5 conveyor belts 92A,
92B and 92C are drive-controlled independently of one another. The first
conponent feeding device 8 is arranged in the vicinity of the first

pl acenent pasitidatifl antd eedse t hee ormoRentys. dren cancrededlyletdiedd i r st
conponent 10 feeding device 8 is conposed of first conponent feeding units

8A and 8B, antheardB,ofsd hawafd ftsle compenent bbeedi bgn unit s28Acandc8Bre s
di sposed on one side of the first conponent nounting work area 201 cl oser

to the opergi®rpoartd$ .2 @t tHOMoadiddecarndypacki angetoiohhey opetat ddnarnd
made 15 up of a multiplicity of parts cassettes or the |ike accomobdating

taped conmpogefds bR Wi Gl icRNPRGESE S t ODPEve NRIERtie@sonEdhe diriikehgboalid 2a
are accommodated and held in a tape form It is also acceptable that a tray

type gonmpolsitefsedimg thi togcconpglating tvay carpongnt et BorOrvhieh
conponents to be nounted on the first board 2a such as sem conductor chips

are accomogalgd.andh g} b4 R BrA¥hekormis disposed in place of the whole
or part of the first conponent feeding unit 8A or BE.

The first component feeding device 8 1s arranged
’ in the vicinity of the first placement position FB and
feeds the components. More concretely, the first component
10 feeding device 8 is composed of first component feeding
units 8A and 8B, and each of the first component feeding
units 8A and 8B 1is disposed on one side of the Zirst
component mounting work area 201 closer to the operator,
i.e., at front-side end portions for the operator, and made
15 up of a multiplicity of parts cassettes or the like
accommodating taped components in which components to be
‘ mounted on the first board 2a are accommodated and held in
a tape form. It is also acceptable that a tray type
component feeding unit accommodating tray components in
20 which components to be mounted on the first board 2a such
as semiconductor chips are accommodated and held in a tray
form is disposed in place of the whole or part of the first
component feeding unit 8A or 8B.
The first placement head drive device 5 moves the

25 first placement head 4 between the first component feeding



The first placenent head drive device 5 noves the 25 first placenment head
4 between the first conponent feeding 46 device 8 and the first placenent
position FB, holds the conmponent fromthe first conponent feeding device 8
by the first placenent head 4, and places by the first placenent head 4

t he conponent held by the first placenentchead 4 5 onto the first board 2a
positioned and held in the first placenent position FB. In this first

pl acenent head 4, a plurality of, for exanple, ten conponent suction

nozzl es 10 for sucking and hol ding el ectronic conponents in the first

conponent n@akAlkag sWoikd area 20k Af epastanged nepiadeablyes, Hdllds detail,
the first placenent head drive device 5 is inplenmented by a first X-Y

robot for peshpdeehngrtbe ther $trpkacenpahchead Adiogaleeriidesidepy hendir st
conmponent nounting work area 201 in a specified position in X- and Y-

di rections, syhiehpapechwltonitheganal ah rﬁ%&@@sagn thhe fi5- 44 rstaeempenent
mounting work area 201. This first X-Y robot 5 has the follow ng

constituti ofeadWe YeRxi sofbbaehtOmdIal Ippchaw shafds phaasdeRb axdanding
parallel in the Y-axis direction perpendicular to the first conveyance

path of theoﬁi;ésttg*agggi%@ BELr@r banged ifaiward- and- never s 20,4 otatabl e at

front-and-rear en es I1nthe direCtion of the first conveyance path of

the first Cﬁggegﬁgﬁtgpae&it%n war k apeargfl o a3 MuRLbRgAPRAA ug, base

31. The two axis rection ball screw shafts 5b and 5b rotate forward

and reverseyi 0, SyREHr 9B SELDY L B BYNCRLANQYREIRENE NGuOEidn nozzles 10

. for sucking and holding electronic components in the first
component mounting work area 201 are arranged replaceably.

10 In detail, the first placement head drive device

5 is implemented by a first X-Y robot for positioning the

first placement head 4 located inside the first component

mounting work area 201 in a specified position in X- and Y-

directions, which are two orthogonal directions 1in the

15 first component mounting work area 201. This first X-Y

robot 5 has the following constitution. Two Y-axis

‘ direction ball screw shafts 5b and 5b extending parallel in

the Y-axis direction perpendicular to the first conveyance

path of the first board 2a are arranged forward-and-reverse

20 rotatable at front-and-rear end edges 1in the direction of

the first conveyance path of the first component mounting

work area 201 on a mounting apparatus base 31. The two Y-

axis direction ball screw shafts 5b and 5b rotate forward

and reverse in synchronism by the synchronous driving of Y-

25 axis direction motors 5a and 5a as an example of a Y-axis



25 axis direction notors 5a and 5a as an exanple of a Y-axis 47 rotation
drive device fixed to one end of the two Y-axis direction ball screw
shafts 5b and 5b. There are provided a Y-axis novable unit 5c that can
advance or retreat along the Y-axis direction in nmesh with the two Y-axis
direction 5 ball screw shafts 5b and 5b, 4one X-axis ball screw shaft 5d
that is arranged forward-and-reverse rotatable in the Y- axis novable unit
Sc and that extends in the X-axis direction perpendicular to the Y-axis
direction and parallel to the first conveyance path of the first board 2a,

10 an X-axiso€htesti anivet adevieeast ptedxaspbacoferan o¢ axhs rotatiomisive
device for rotating forward and reverse the X-axis ball screw shaft 5d,

and an X- axisra®yadh epsldi t sbfewt BAkfeanspduadcebar reidreatamd opgot hige- axi s
direction in nmesh with the X-axis ball screw shaft 5d. Further, the 15

first placegept Readndvhbat HRYESskn thie fdarStadiemenait ramewit nglaws k
area 201 is fixed to the X-axis novable unit 5f and arranged novably in

the X-axis ghregtiQnsi gtegratby Wht helhe witaXithemyable-amié airedbesefore,
the first placenment head 4 can be advanced and retreated in the X 20 axis

di recton aﬂglihgcyéﬁxéﬁagtéegg'Qﬁdbybth@né'isaxf%YBaIPb@éréw ERaFt o541,
r ef erence nuner al denotes a first nozzle station, which is arranged in

the vicinity,of a4 'é‘f:_eénc?@écrfb?%grﬁl—%% ceyReRent,d@ading unkt 18R i p-the
25 first conponent nounting work area 201 and houses a

axis movable unit 5c and that extends in the X-axis

. direction perpendicular to the Y-axis direction and

parallel to the first conveyance path of the first board Z2a,

10 an X-axis direction motor 5e as an example of an X-axis

rotation drive device for rotating forward and reverse the

X-axis ball screw shaft 5d, and an X-axis movable unit 5%

that can advance or retreat along the X-axis direction in

mesh with the X-axis ball screw shaft 5d. Further, the

15 first placement head 4 that moves in the first component

mounting work area 201 is fixed to the X-axis movable unit

. 5f and arranged movably in the X-axis direction integrally

with the X-axis movable unit 5f. Therefore, the first

placement head 4 can be advanced and retreated in the X-

20 axis direction and the Y-axis direction by the first X-Y
robot 5.

In Fig. 1, reference numeral 7 denotes a first

nozzle station, which 1is arranged in the wvicinity of a

later-described first component feeding unit 8B in the

25 first component mounting work area 201 and houses a



48 plurality of types of nozzles 10 suitable for a plurality of types of
el ectronic conponents so as to replace the nozzle 10 set on the first

pl acenent head 4 as the need arises. 5 The first recognition device 9 is
di sposed at a proximty of the first placenent position FB, for exanple,
on the front side of the first placenent4position FB as viewed fromthe
operator, and perforns imagi ng and recognition of sucking posture or the
| i ke of the conponent 10 held by the first placenent head 4. It is noted
that reference nuneral 9a in Fig. 1 denotes a two-di nensional canera for

t wo- di mensignatd yi ¢ yregf ngybhe suCkiduy pastuo eseitabhe geapeneplusaliof the
recognition device 9, while 9b denotes a three-dinensional canera for

t hree- di mengi oRagidey 16f i MGG drhie: suekpogeROsSt We af the eepperenttigat of
the recognition device 9. On the other hand, the second nounting section

102 can hol gohee seoond thogs d tBa O MY Ch1 £08RERENhS AT &1 t 8s hevdonBEed
(the board 2 targeted for the mounting in the 20 second nounti ng section

102 is denojedsby. 2b for explanation; noreover, the board 2 is denoted by
the reference nuneral 2b when indicated regardl ess of the position, and

the bogrd 2b in a spegidi ¢ipesi ti@Rgnd tidBNCIRd Jy ¢ efgr eneRodeeral sa2b- 1,
2b-2, 2b-3 or the like) 25 in a second pre-placenent standby position SA a
second proximity of the first placement position FB, for example,
on the front side of the first placement position FB as
. viewed from the operator, and performs imaging and
recognition of sucking posture or the like of the component
10 held by the first placement head 4. It is noted that
reference numeral 9%a in Fig. 1 denotes a two-dimensional
camera for two-dimensionally imaging the sucking posture of
the component out of the recognition device 9, while 9%b
denotes a three-dimensional camera for three-dimensionally
15 imaging the sucking posture of the component out of the
recognifion device 9.
‘ On the other hand, the second mounting section
102 can hold the second board 2a on which components are to
be mounted (the board 2 targeted for the mounting in the
20 second mounting section 102 is denoted by 2b for
explanation; moreover, the board 2 1s denoted by the
reference numeral 2b when indicated regardless of the
position, and the board 2b in a specific position 1is

denoted by reference numerals 2b-1, 2b-2, 2b-3 or the like)

25 in a second pre-placement standby position SA, a second



49 pl acenent position SB and a second post-placenent standby position
al ong a second conveyance path other than the first conveyance path within
t he second conponent nounting work area 202, and pl aces a conponent,
has been fed 5 fromthe second conponent feeding device 18, held and
recogni zed by a second recognition devicé219, onto the second board 2b
| ocated in the second placenent position SB based on a recognition r
by the second recognition device 19. 10 downstream side of the posit
SA and the second pre-placenent standby second post-placenment standby
positi on SGlacat@t: onotheidowsst reeain si decohdt e sseqdrat quieadenehandby
position SB. The second pre-placenent standby position SA 25 the second
pl acenent pessitoon SBCcaadohhbe asecarnshdostnibeasesopd thowithiemg tdest | Oine 102
is provided with the second board conveying and hol ding device 11, th
second conpopest &egdépgndevpaenhliithha seeont it emmnbondreadnotnvéngevi ce
15 and the second recognition device 19. The second board conveyi ng and

hol di ng deviieex 1drdh b92abled piciveyat Benpesend, baaridh2hasormadt cheiihe
standby position SA

5

o
10
15

o
20
25

from the second component feeding device 18, held and
recognized by a second recognition device 19, onto the
second board 2b located in the second placement position SB
based on a recognition result by the second recognition
device 19.

The second mounting section 102 is provided with
the second board conveying and holding device 11, the
second component feeding device 18, the second placement
head drive device 15 and the second recognition device 19.

The second board conveying and holding device 11
is able to convey the second board 2b, on which the
component 1s to be mounted, along the second conveyance
path other than the first conveyance path and to position
and hold the second board 2b in the second pre-placement
standby position SA extending along the second conveyance
path, the second placement position SB located on the
downstream side of the second pre-placement standby
position SA and the second post-placement standby position
SC located on the downstream side of the second prlacement
position SB. The second pre-placement standby position SA,

the second placement position SB and the second post-

SC
whi ch

esul t
i on

e



and hold the second conponent is to be path other than the nounted, along
t he second conveyance first conveyance path and to position board 2b in the
second pre-placenent extending al ong the second conveyance 20 path, the
second pl acenent position SB | ocated on the 50 placenent standby position
SC are linearly arranged. Mdre specificably, the second board conveying
and holding device 11 is constructed in a nmanner that a second | oader 11A
as an exanple of the pre-placenment conveyance unit, a second 5

pl acenent - posi ti on determ ni ng conveyance unit 11B as an exanple of the

pl acenent GaINMeMEICE $idhhdipdods secomdscuateadenehiCyas raarepeanpl elafe t he
post - pl acement conveyance O unit are arranged in this order fromthe
upstream sidges di0f 1l Bpwnsitd e dridlecd angodihes wianprehd ariejiang edgatde  The
10 second | oader 11A | oads the second board 2b into the second conveyance

path of the secondogerpanent HRURL iMhnw krigieaa 862ondandopdsirt ilrs and
hol ds the board in the second pre- placenent standby position SA The

second pl acgiegkamposi biron et dhi il ety eyaneeyanté LaBti s i sposed 15
bet ween the second | oader 11A and the second unl oader 11C, receives from

the segond | padsfeddAdher sacondtheandidly dhatetascdeaniposi isoned and
held in the second pre placenent standby position SA,
example of the placement conveyance unit and a second
unloader 11C as an example of the post-placement conveyance
‘ unit are arranged in this order from the upstream side to
the downstream side along the second conveyance path. The
10 second loader 11A loads the second board 2b into the second
conveyance path of the second component mounting work area
202, and positions and holds the board in the second pre-
placement standby position SA. The second placement-
position determining conveyance unit 11B 1is disposed
15 between the second loader 11A and the second unloader 11C,
receives from the second loader 11A the second board 2b
‘ that has been positioned and held in the second pre-
placement standby position SA, positions and holds the
board in the second placement position SB, and unlocads the
20 board toward the second unloader 11C when the component
placement operation of the second board 2b is completed.
The second unloader 11C positions and holds the board in
the second post-placement standby position SC and unloads

the second board 2b from the second conveyance path. The

25 second loader 114, the second placement-position




positions and hol ds the board in the second pl acenent position SB, and

unl oads the 20 board toward the second unl oader 11C when the conponent

pl acenent operation of the second board 2b is conpleted. The second

unl oader 11C positions and holds the board in the second post-pl acenent
standby position SC and unl oads the secbhd board 2b fromthe second
conveyance path. The 25 second | oader 11A, the second placenent-position 51
determ ni ng conveyance unit 11B and the second unl oader 11C, which are al
roughly identical in structure, can synchronously drive a pair of belt

conveyors baskeanth{mg tdonvdydies dinectim aid tie seoond corveydecel at h by
a drive 5 device of one notor or two notors or the |ike. Mbreover,

accordi ng t@hide wiagkh ofi11t hersegnang baartghtZlzalt heiposistirartuafe,at d@ast
one belt conveyor can be noved in the wdthwise direction with respect to

the positiogyREntbeo0Neraberd a COAVEYSF  béhtuscahvoybng wack hand fistiient to
be performed 10 according to the wdth of the second board 2b. The second

conponent fegditRg GRVee@id8 ioY tHd angeendNcbhgeyhatai byutdf tihea seeond
pl acenent position SB and feeds the conponents. Mre concretely, the

seconds conpepeRt HeednRy dewW e 8ds RoRBOsedrofhgecand conpenesiedp
feeding units 18A and 18B, and each of the second conponent feeding units

ggﬁpgggn%8gggﬁ??%39§2?§ gﬁggwgggﬁgéfskﬂé 888on@0KL LB 9K, t BReSBEONEion
of at least one belt conveyor can be moved in the widthwise
. direction with respect to the position of the other belt
conveyor, thus allowing width adjustment to be performed
10 according to the width of the second board 2b.
The second component feeding device 18 1is
arranged in the vicinity of the second placement position
SB and feeds the components. More concretely, the second
component feeding device 18 is composed of second component
15 feeding units 18A and 18B, and each of the second component
feeding units 18A and 18B is disposed at a deeper-side end
' portion of the second component mounting work area 202 as
viewed from the operator, and made up of a multiplicity of
parts cassettes or the like accommodating taped components
20 in which components to be mounted on the second board 2b
are accommodated and held 1in a tape form. It 1is also
acceptable that a component feeding unit accommodating tray
components in which components to be mounted on the second

board 2b such as semiconductor chips are accommodated and

25 held in a tray form is disposed in place of the whole or



viewed fromthe operator, and nade up of a nultiplicity of parts cassettes
or the Iike accommobdati ng taped conponents 20 in which conponents to be
nount ed on the second board 2b are accomopdated and held in a tape form

It is also acceptable that a conponent feeding unit acconmodating tray
conponents in which conponents to be noumsbed on the second board 2b such
as sem conduct or chips are accommobdated and 25 held in a tray formis

di sposed in place of the whole or 52 0 0 part of the second conponent
feeding unit 18A or 18B. The second pl acenent head drive device 15 nobves a

second pl acggent oheade 1&@@5&6@8@8&&@09@@&9 f@tlsﬁespiygadev' ce 18

and the second placenent position SB, 5 holds the conponent romthe second

conponent feedi ng deyh@eség5§% ﬁpgcéﬁgﬁgmhégézéﬁ?g% blages by

the second placenment head 14 the conponent second acenent

nead 14 ont 9.k fgaS650Nck A0 d 2 PO tg%%%e%”dtﬂg' : %Bihge égﬁgﬁ STy of,

pl acenment position In t s secon placenent hed

[PL o Cxammpl 2oy CAMRANEN 1 BUCHONCROZ USRI LOLoSHEKE ! %fldclo*;lP'
% K 2 are

el ectroni c conponénts in the second co onent ar ea

arranged replageably, Iébégiéﬁég trO Qp g Hengoggsﬁeg£lv§%% the 15

15 is inplenmented by a Se or p05| |on|ng sec

pl acement hgad; 14 h%cﬁﬁ?dtﬁgsgggokgeﬁT%(g%%nt head 14, and places by

the second placement head 14 the component held by the
. second placement head 14 onto the second board 2b
positioned and held in the second placement position SB.
10 In this second placement head 14, a plurality of, for
example, ten component suction nozzles 10 for sucking and
holding electronic components in the second component

mounting work area 202 are arranged replaceably.
In detail, the second placement head drive device
15 15 is implemented by a second X-Y robot for positioning the
second placement head 14 located inside the second
‘ component mounting work area 202 in a specified position in
X- and Y-directions, which are two orthogonal directions in
the second component mounting work area 202. This second
20 X-Y robot 15 has the following constitution. Two Y-axis
direction ball screw shaft 15b and 15b extending parallel
in the Y-axis direction perpendicular to the second
conveyance path of the second board 2b are arranged
forward-and-reverse rotatable at front-and-rear end edges

25 in the direction of the second conveyance path of the



conmponent mounting work area 202 in a specified positionin X- and
Y-directions, which are two orthogonal directions in the second conponent
nounting work area 202. This second 20 X-Y robot 15 has the foll ow ng
constitution. Two Y-axis direction ball screw shaft 15b and 15b extendi ng
parallel in the Y-axis direction perpemgticular to the second conveyance
path of the second board 2b are arranged forward-and-reverse rotatable at
front-and-rear end edges 25 in the direction of the second conveyance path
of the 53 second conponent nounting work area 202 on a nmounting apparatus
base 31. The.dwy YexipondinteChbanthbal! werew arhafl t9215nand Idurnoind e
forward and reverse in synchronismby the synchronous driving of Y-axis
direction Saf%fgtstlsj-SEagad F5a agran examplexak adiraxt Sod obatilonsdréwe
device fixed to one end of the two Y-axis direction ball screw shafts 15b

and 15b. Th&wﬁﬂée PERVI deth @ Ye@Xi $orARMabI® Mty 156nd hat it sadvange or
retreat along the Y 40 axis direction in nmesh with the two Y-axis direction

ball 10 scgﬁ&%ﬁ 150 apd é?ﬁcheeﬁo_%sa&&av%lgl SCrew,shafd: Asdeibat is

arranged for everse rofatable 1n the Y- "axis novable unit 15c and

that ext endgod fi-d o Axd o1 58 4k Al AR RENG CAll Lok Os L 2% 2 Sadipect | on

and paral “to the second conveyance path of the second board 15 2b, an
X-axis di re&é{zﬂ?e ”?E_gédlft% BSndNefAamR! & 8o Xy-3%i§ ALAIHdAbArby el
device for rotating torward and reverse

screw shafts 15b and 15b. There are provided a Y-axis
. movable unit 15c that can advance or retreat along the Y-

axis direction in mesh with the two Y-axis direction ball

10 screw shafts 15b and 15b, one X-axis ball screw shaft 15d
that 1is arrahged forward-and-reverse rotatable in the Y-

axis movable unit 15c¢ and that extends in the X-axis
direction perpendicular to the Y-axis direction and
parallel to the second conveyance path of the second board

15 2b, an X-axis direction motor 15e as an example of an X-
axis rotation drive device for rotating forward and reverse

. the X-axis ball screw shaft 15d, and an X-axis movable unit
15f that can advance or retreat along the X-axis direction

in mesh with the X-axis ball screw shaft 15d. Further, the

20 second placement head 14 that moves in the second component
mounting work area 202 is fixed to the X-axis movable unit

15f and arranged movably in the X-axis direction integrally

with the X-axis movable unit 15%. Therefore, the second
placement head 14 can be advanced and retreated in the X-

25 axis direction and the Y-axis direction by the second X-Y



the X-axis ball screw shaft 15d, and an X-axis novable unit 15f that can
advance or retreat along the X-axis direction in nmesh with the X-axis bal
screw shaft 15d. Further, the 20 second pl acenent head 14 that noves in the
second component nounting work area 202 is fixed to the X-axis novabl e
unit 15f and arranged novably in the X-8xis direction integrally wth the
X-axis novable unit 15f. Therefore, the second placenent head 14 can be
advanced and retreated in the X 25 axis direction and the Y-axis direction
by the second X-Y 54 robot 15. In Fig. 1, reference nuneral 17 denotes a
second nozzdwostation, which is arranged in the vicinity of a

| at er - descri bed second conponent feeding unit 18B in the 5 second conponent

mounting work area 202napdghousegederpheeahiuingrefl typeseraftdrwzal escdfid
suitable for a plurality of types of electronic conmponents so as to

repl ace theponozal &b igel, ommibe i%coaelrahgéarrem head ddcasithe greed
arises. 10 The second recognition device 19 is disposed at a proximty of

the second placengdt-pPositi QR cSBa f@msxeamt efecainbhardaepesnside ehet he
second pl acenent position SB as viewed fromthe operator, and perforns

i magi ng andseégﬁggnégﬁﬁgh@gtsq&ﬁhﬂguggsumgfk(mhﬁ%ge bioke afdt heogeegongnt 15
hel d by the second placenent head 14." It is noted that reference nuneral

Ilg;‘g: ggFit ﬁép%%%%?%%??)ggt typedl NSIOPAles TBMRLA Lhel el Wi APB3LRAAL by
of types of electronic components so as to replace the

. nozzle 10 set on the second placement head 14 as the need
arises.

10 The second recognition device 19 is disposed at a
proximity of the second placement position SB, for example,
on the deeper side of the second placement position SB as
viewed from the operator, and performs imaging and
recognitign of sucking posture or the like of the component

.15 held by the second placement head 14. It is noted that
reference numeral 19a in Fig. 1 denotes a two-dimensional

' camera for two-dimensionally imaging the sucking posture of
the component out of the recognition device 19, while 19b
denotes a three-dimensional camera for three-dimensionally

20 imaging the sucking posture of the component out of the
recognition device 19.

In the first mounting section, the component is
held from the first component feeding device 8 by the first

placement head 4, and the recognition of the component held

25 by the first placement head 4 is performed by, for example,



t he conponent out of the recognition device 19, while 19b denotes a

t hree-di nensional canera for three-dinensionally 20 imging the sucking
posture of the conponent out of the recognition device 19. In the first
mounting section, the conponent is held fromthe first conponent feeding
device 8 by the first placenent head 4, sgnd the recognition of the
conponent held 25 by the first placenent head 4 is perforned by, for
exanpl e, 55 the two-di mensional canera 9a of the first recognition device
9. Thereafter, on the basis of a recognition result of the first

recognitionEQQV|gw5 1ﬂ iefponent hel doby ofr“%ﬂé r st rRlacegEpnheagn4 is

placed on the first 2a 5 positioned and held in the first ™ placenent

posi tion FBybyicLhe, fi st @9@5&Coaefemgbg@g%ggfg%ngeéﬁ%ﬁfaan Dot he

ot her hand e second mountihg section e conponent is eId from

the second semguent;, feeding.devise 180yt i second placerent, dead, 3,

and the 10 recogni conponent hel e se placenent head

iicblﬁdp?;efcgéﬁgt F?Sgeﬁiéééﬁ% Therdaft & D The aL%%@Safff%tﬂﬁé‘o%%i%?ﬁn
t d
Cooond®15 pPatERERAeAUCIANTS Mihcllt o tRE EAR6HASBoars T Hoorti Bhed

and held in secon cenent . positiqgn . second board conveylng
and holdingt%SVFﬁgsglgogrg conveyEng ah8 h§¥EPXg &Q%l s&CPr

On the other hand, in the second mounting section
. 102, the component 1s held from the second component
feeding device 18 by the second placement head 14, and the
10 recognition of the component held by the second placement
heaq 14 is performed by, for example, the two-dimensional
camera 19a of the second recognition device 19. Thereafter,
on the basis of a recognition result of the second
recognition device 19, the component held by the second
15 placement head 14 1is placed on the second board 2b
positioned and held in the second placement position SB by

. the second board conveying and holding device 11.
Board passage detection sensors (not shown} for
detecting the passage of the circuit boards 2a and 2b,
20 respectively, are arranged at one-side end portions of the
first and second placement-position determining conveyance
units 1B and 11B, the one side being closer to the loaders
1A and 11A, respectively, and board stoppers 32 for
stopping the circuit boards 2a and 2b in the respective

25 specified positions are arranged at end portions on the



Board passage detection sensors (not shown) for detecting the passage of
the circuit boards 2a and 2b, 20 respectively, are arranged at one-side
end portions of the first and second placenent-position determ ning
conveyance units 1B and 11B, the one side being closer to the | oaders 1A
and 11A, respectively, and board stoppergg32 for stopping the circuit
boards 2a and 2b in the respective 25 specified positions are arranged at
end portions on the 56 side closer to the unloaders 1C and 11C,
respectively. Board arrival detection sensors (not shown) for detecting

approach angd; geridvalsf the ghd Cuih Rerids 28 aih 2B 1k thespbeatdely.
conveyance directions of the conveyance paths from5 the Toaders 1A and 11A

si de t ovar dB&ﬁPd”B‘rQ@@%ﬁs &Q@M&#%eﬂ%we 5peCishiogsh )Pogit | QBEcaE Eng

provided in the vicinity of the board stoppers 32. Nbre specifically, a

cyl i nder fOégggéééfhngn&agﬁ];?{?éidoftE’ﬂé’eéliﬁéupf %Qfaswghaﬁ@ YpPer - end

posi tion detection sensor for detecting the upper end 10 position of its

pi ston rod BJDEFQU%&% S | P L Eo L gUEe. thT{ cgﬂ%gaﬁkepgﬁr&@hrm e

positioned TIn e elevated positions durin e nounting o at1on

abut t i g ag@h@S&ogasrsrfiDSﬁalngbgﬁggstgaaP@d g: MPEERNEL . 1 Ln. R et

pl ace €l ectroni C conponents Circuit and

quality, the, poards e%§f§ < EBs1Ratie g (et dd oMbl Oty ¢

Accordi ngly, %t ne~fi st an con *Sc iren -position def'ermning c%nveyance
units 1B ang, 11B of é%oﬁ%gfé 32. More specifically, a cylinder for

%lgh

‘ driving each board stopper is provided with an upper-end

position detection sensor for detecting the upper end

10 position of its piston rod although not shown in the figure.

The board stoppers are positioned in the elevated positions

during the mounting operation while abutting against the
respective boards 2a and 2b.

Moreover, in order to place electronic components

15 on the circuit boards 2a and 2b with high quality, the

boards 2a and 2b need to be supported from below.

' Accordingly, the first and second placement-position

determining conveyance units 1B and 11B of the board

conveying and holding device are provided with a support

20 plate (not shown) that has a size equal to or larger than

the largest board and that can be moved up and down. A

required number of support pins (not shown) are planted on

the support plates, and the support plates are moved up by

respective support plate driving cylinders (not shown) so

25 as to support the lower surfaces of the circuit boards 2a -



conveyi ng and hol di ng device are provided wth a support 20 plate (not
shown) that has a size equal to or larger than the |argest board and that
can be nmoved up and down. A required nunber of support pins (not shown)
are planted on the support plates, and the support plates are noved up by
respective support plate driving cylindegs (not shown) so 25 as to support
the I ower surfaces of the circuit boards 2a 57 and 2b by the support pins.
Bot h side portions of the boards 2a and 2b are hel d between support rai
portions so as to be held in specified positions, respectively. As shown

in Fig. 5, the afonepentionad,sensopsnand Bodhi s devigesigie cennegted to

a control unit 1000, and the “"drive devices are driven and controll ed based

on a speci et g0uAthAg PHOGLAM TRAb e EARLIOL- N tpol00GLS <o

connected at lTeast tot oard passage detectl sensors, the board

and 16, heeti OB hob R ST T BB e s Gng s, TP Tet hnd second

i rst and secon t "and second

placerent heads 4 and, 14, the i) and secqnd lgadets 1a andsale. he

first and second placeneﬁ?-p05|t| ning conveyance u

115, the 1581 and.second, uo OAGSl o o AN, MG 1he doy Pel 8o gl 84 MPhOT

the board stopper drTving cyl inder; aving store erein
IO TRt on PEES ARG 400 LS BV RGLILLAN: Ok B LT ! ObEETRL LA

conponents r%ggnitzfngpe er:Dougnrta%j.’ infr%fcmtilg,” a&léoéohnetrol unit 1000 is

. connected at least to the board passage detection sensors,

the board arrival detection sensors, the first and second

10 recognition cameras 9 and 19, the first and second X-Y

robots 5 and 15, the first and second placement heads 4 and

14, the first and second loaders 1A and 11A, the first and

second placement-position determining conveyance units 1B

and 11B, the first and second unlocaders 1C and 11C, the

15 belt drive motor, the board stopper driving cylinder, a

database 1001 having stored. therein information pertaining

‘ to the mounting operation or other information, such as

information as to the size and the like of the board 2 on

which components are to be mounted, information as to the

20 shapes, heights and the like of components, information as

to the placement positions on the board in which the

components are tTo be mounted, the mounting sequence

therefor, the shape and the like of the component suction

nozzles, information as to the pre-placement standby

25 positions of the loaders, the placement positions of the



20 shapes, heights and the |ike of conponents, information as to the

pl acement positions on the board in which the conponents are to be

nount ed, the nounting sequence therefor, the shape and the |ike of the
conmponent suction nozzles, information as to the pre-placenent standby 25
positions of the |oaders, the placenment pgsitions of the 58

pl acenent - posi ti on determ ni ng conveyance units, or the post-placenent
standby positions of the unloaders, an operating section 1002 for
executing desired operations, a timer T for establishing tim ng between

i ndi vi dual p?a@@ﬁéﬁ%lﬁ@§itfgﬁlEﬂéﬂa}miﬂﬁ%. Pelakie9Rnet thaiekect penigne
conponent nounting apparatus of the first enbodinent constructed as

descri bed above-i 5. execut edsupdas, (Mg 6ont o0l ofethene COMTOLaunL! 1800. 10

First. of all, int Irst nounting section 101, the first |oader 1A, the

first ol  ositi ® 1ot eE AT N i1 !
Irst p aiggﬁé;%%ﬁ’g%;; 58851?1% €pabniclg %943&%@1%‘3 diitr kB k-4 Hfordd 1 Sk

unl oader uste n wdth according to the wdth of the first

poar d 2a Lo, pgetoaded R0 te b S G0NV Y AREE, PALR L LIRTNC! fAE L £hya L he

first board i S positione n the Tirst platenent position FB o he

first place - itio det erm ni ng conveyance unit 1B through the first
IoaderglA, ggﬁ%a?ﬁéh%frg?db%%régaa-z to be nmounted next is positioned and

Pild in the first preTBéaC%gEQ%ti%%ndefpo%h&iOneEéc%Eo%Qcthecgﬁﬁgﬁehgader

mounting apparatus of the first embodiment constructed as
. described above 1s executed under the control of the
control unit 1000.

10 First. of all, in the first mounting section 101,
the first loader 1A, the first placement-position
determining conveyance unit 1B and the first unloader 1C
are adjusted in width according to the width of the first
board 2a to be loaded into the first conveyance path.

15 Thereafter, the first board 2a-1 is positioned in the first
placement position FB of the first placement-position

. determining conveyance unit 1B through the first loader 1A,
and the first board 2a-2 to be mounted next 1s positioned
and held in the first pre-placement standby position FA of

20 the first loader 1A.

Next, the first placement head 4 is moved from
the position of the origin to the first component feeding
device 8, and the components are sucked and held by the
nozzles 10 of the first placement head 4 from the component

25 feeding unit 8A or 8B of the first component feeding device



Next, the first placenent head 4 is noved from the position of the origin
to the first conponent feeding device 8, and the conponents are sucked and
held by the nozzles 10 of the first placenent head 4 fromthe conponent 25
feeding unit 8A or BE of the first conponent feeding device 59 8. Next, the
first placenent head 4 is noved fromthe5dirst conponent feeding device 8
to the first recognition device 9, and the postures of the conponents 5
hel d by the nozzles 10 of the first placenent head 4 are each recognized.
Next, the first placenent head 4 is noved fromO the first recognition
device 9 togthe first placenent position determ ning conveyance unit 1B,
and the conponent 10 held by the first placenent head 4 is placed by the

first placenent head e, t hgef ifiststhogr dc@heROshhaned apdmiislad fromhe
first placenent position FB of the first placenent- position determning

conveyance ypit IBrsBubgseguenthy. thieqafdd staPbacenent head thdeteginstto
t he conponent feeding 15 unit 8A or 8B of the first conponent feeding

devi ce 8 angecBSﬁ%ﬂ:Sﬁ bReisHCld 0N RE the cUPaney be hedouBheeEnegxE. As
descri bed above, by repeating the conponent” suction, recognition and

placement, aLh4t RS GONPONSIYS- 4 01880 aGRA Al £stTOYNEEEmeRE MRS 4hgrend of

the nounting, the conponent- nounted board 2a-1 is unl oaded fromthe first

pl acement - each recognized.
Next, the first placement head 4 is moved from
. the first recognition device 9 to the first placement-

position determining conveyance unit 1B, and the component

10 held by the first placement head 4 is placed by the first
placement head 4 on the first board 2a positioned and held
in the first placement position FB of the first placement-
position determining conveyance unit 1B. Subsequently, the
first placement head 4 returns to the component feeding

15 unit 8A or 8B of the first component feeding device 8 and
performs the suction of the component to be mounted next.

' As described above, by repeating the component
suction, recognition and placement, all the components to
be placed are mounted.

20 After the end of the mounting, the component-
mounted board 2a-1 is unloaded from the first placement-
position determining conveyance unit 1B toward the first
unloader 1C, positioned and held in the Zfirst post-
placement standby position FC of the first unloader 1C and

25 thereafter further unloaded out of the component mounting



position determ ning conveyance unit 1B toward the first unloader 1C,
positioned and held in the first post- placenent standby position FC of the
first unloader 1C and 25 thereafter further unloaded out of the conponent
nmounting 60 work area 201 by the first unloader 1C. At this tine, the next
first board 2a-2 that has been positionedoand held in the first
pre-pl-acenent standby position FA of the first |oader 1A is concurrently
positioned and held in the first 5 placenent position FB of the first

pl acement - position determ ning conveyance unit 1B through the first | oader
1A,  and thgopexirlirstibpardndarirss pasbhideredcand Melthid thee, fthst
pre-pl acenent standby position FA of the first |oader 1A The board

posi tions iRektridsBMdokid. 28-2r enkR hRisS pERnStRIA t iR UM | gL @pehat i on
in the second nounting section 102 is perforned concurrently with and

i ndependent { yo ofrjt-he %Ifgﬁgsmén%}@@ SPRAEH PO pRRERALIHONFA No £t hend i ESEst
nmounti ng section 101. 15 That iIs, in the second nounting section 102, the

second | oad , 1Ah¢<S R A28 bhie@N ar@etRI T NiNgLkONYe¥ance
unit 11B angé?%%égééoﬁa E%ﬁggge%%%%gégkg gdjugteg'in wi dth according to the

prdth 8l theisecpog: N0aLel#ntopRe beadede! nEprihe. SeAPBReAOOYEYaREEnPAL N,

20 Thereaft e second board 1 1s positioned in the second placement
posit1on SBRf o Hey $EC000LPLASAEE a1 POPS ! L8P HGH CLAL NE B EONYEYBRCERINI ¢
11B t hr ough € secon
and the next first board 2a-3 is positioned and held in the
. first pre—placemerit standby position FA of the first loader
1A. The board positions in Fig. 1 and Fig. 2 are in this
10 state.
The mounting operation in the second mounting
section 102 is performed concurrently with and

independently of the aforementioned mounting operation in

the first mounting section 101.

15 That is, in the second mounting section 102, the
second loader 11A, the second placement-position
‘ determining conveyance unit 11B and the second unloader 11C

are adjusted in width according to the width of the second
board 2b to be loaded into the second conveyance path.
20 Thereafter, the second board 2b-1 1is positioned in the
second placement position SB of the second placement-
position determining conveyance unit 11B through the second
loader 11A, and the second board 2b-2 to be mounted next is
positioned and held in the second pre-placement standby

25 position SA of the second loader 11A.




| oader 11A, and the second board 2b-2 to be nounted next is positioned and
held in the second pre-placenent standby 25 position SA of the second

| oader 11A. 61 Next, the second placenent head 14 is noved from the
position of the origin to the second conponent feeding device 18, and the
conponents are sucked and held by the noé&zl es of the second pl acenent head
14 fromthe conponent 5 feeding unit 18A or 18B of the second conponent
feeding device 18. Next, the second placenent head 14 is noved from the
second conponent feeding device 18 to the second recognition device 19, and

the postures of the cpsponeris sdfohel g1byehbatnbzabes 40fist heowet oficbm
pl acenment head 14 are each recogni zed. Next, the second placenent head 14

is noved from thei sesondsr eedBktiyen devitte Ikddnd heongeanit: pfaseieat -
position determ ning conveyance unit 11B, and the conponent 15 held by the

second pl acgmente head L4d scipd aggdpORehhs agecanchiaar sh@bhposi tiywnede and
held in the second pfacenent position SB of the second placenent-position

det er mi ni ng, Gon @yagfetﬂai%eé%ﬁdb%lEQ%m%%%pmﬁﬁﬁi@Qﬁmﬂﬁhlhﬁﬁﬂ ddmponent
Subsequently, the second placenent head 14 returns to the 20 conponent

feedi ng uni feé@fh(?r 8B of g he rsecgndgormpnent cohgedichgpirrtcerd8dand
perforns the suctTon of the conponent to be nounted next. As descri bed

above, by rgpeatinggthe conponent

Next, the second placement head 14 is moved from

. the second component feeding device 18 to the second

recognition device 19, and the postures of the components

10 held by the nozzles of the second placement head 14 are
each recognized.

Next, the second placement head 14 is moved from
the second recognition device 19 to the second placement-
position determining conveyance unit 11B, and the component

15 held by the second placement head 14 is placed on the
second board 2b positioned and held in the second placement
‘ position SB of the second placement-position determining
conveyance unit 11B by the second placement head 14.
Subsequently, the second placement head 14 returns to the
20 component feeding unit 18A or 18B of the second component
feeding device 18 and performs the suction of the component

to be mounted next.

As described above, by repeating the component
suction, recognition and placement, all the components to

25 be placed are mounted.



suction, recognition and placenent, all the conponents to 25 be placed are
nmounted. 62 0 After the end of the nounting, the conponent- nounted board
2b-1 is unloaded fromthe second placenent- position determ ning conveyance
unit 11B toward the second unloader 11C, positioned and held in the second
post 5 placenent standby position SC of ghe second unloader 11C and
thereafter further unloaded out of the conponent nounting work area 202
by. the second unl oader 11C. At this tine, the next second board 2b-2 that
has been positioned and held in the second pre-placenent standby position

SA of 10 the second |pader é%é iég&oﬂﬁ¥r%§@tB%o@&@iﬂ'P”%ﬂ@aﬂéoﬂﬁbﬂen£ﬂ the

second pl acenent position SB of the secon acenent-position determ ning

conveysnce yif 148 LiEgugh e, Seeondd padery LA, aildhe sexiogegond

board 2b-3 TS5 positironed an e second pre-placenent standby 15
PO 1,90 S4p8L, 1080 355 PR 02051 cLhtp e DGR A8 LBl | Fl Gecdnant
companent TGILL A%, S 2L i LN, COMPORENL L IOUNLING M Ico-BLRR 200,01 Lhe
rork 2622 201;AudeLhe Seeand. SOIMONEItoUIOuN | 10 VAL, LS. 20kadn eseh of
and thereafter further unloaded out of the component
mounting work area 202 by. the second unloader 11C. At this

‘ time, the next second board 2b-2 that has been positioned
and held in the second pre-placement standby position SA of

10 the second loader 11A is concurrently positioned and held
in the second placement position SB of the second
placement-position determining conveyance unit 11B through
the second loader 11A, and the next seéond board 2b-3 is
positioned and held in the second pre-placement standby

15 position SA of the second loader 11A. The board positions
in Fig. 1 and Fig. 2 are in this state.

. According to the first embodiment, in one
component mounting apparatus, the component mounting work
area 200 of the board 2 is divided into the two parts of the

20 first component mounting work area 201 and the second
component mounting work area 202. In each of the first
component mounting work area 201 and the second component
mounting work area 202, there are independently performed
the operations of the loading of the boards 2a and 2b by

25 the first loader 1A and the second loader 1124, the



nmounting work area 202, there are independently performed the operations
of the | oading of the boards 2a and 2b by 25 the first | oader | A and the
second | oader 11A, the 63 positioning and hol ding of the boards 2a and 2b
by the first placenent-position determ ning conveyance unit 1B and the
second pl acenent - position determ ni ng copgeyance unit 11B, the conponent
feed by the first and second conponent 5 feeding devices 8 and 18, the
suction, holding and novenent of conponents by the first and second
placenent heads 4 and 14, the recognition of conponents by the first and

second C%&Qi%i&@nﬂfwaﬁas b athd 9ogndHdepdnkaading ahdt o beartise 2a

and 2b by the first and second pl acenent-position 10 determ ning

conveyance Hiiis 4P aadd ol he, i rad il oade; dankide seconts Unigader

11C. More concret e board 2a-1 is loaded into the first conponent

mount i ng wogK ars%%ongojIpl énhegaéJ dili d 0afee tdrh Pnihg Tdohsie yeomRONENE £

nount i ng Work area ard 2a-1 is positioned and héld by 15 the

first placepe hee@g'% goﬁ%fn%r @eryd*%foeﬂsy%e@tuwnfd 1B AR Lhgpsmamt i ng

operation in I'rst placement position O FB that 1s a portlon | ocat ed

closesg to Eggdfﬁ 8@§Pée%e§déﬂ@ P9I 18, 8A@0E: 8B an s 2hged alengdoibgepoard

conveyance |rec fon 1n st conponent mouhting work area 201 and 20

closest Lo hhe Sanghanto ﬁgﬁyﬁgaﬂysﬁméﬁdfg@%@@ UhYa sl Bono0ae exanp! e of

the first conpone ron device I mensi onal canera 9a.

next, the Thpsty 'aCEfé%%mel A Gk 'éor%&{&&éob§u<%eafﬂm df hescagpanent

fronlthe

. recognition devices 9 and 19 and the unloading of the
boards 2a and 2b by the first and second placement-position

10 determining conveyance units 1B and 11B, the first unloader

1C and the second unloader 11C. More concretely, the board

2a-1 is loaded into the first component mounting work area

201 by the first loader 1A in the first component mounting

work area 201. The board 2a-1 is positioned and held by

15 the first placement-position determining conveyance unit 1B

for the mounting operation in the first placement position

. FBR that is a portion located closest to the component
feeding units 8A and 8B arranged along the board conveyance

direction in the first component mounting work area 201 and

20 closest to the camera to be usually most frequently used as

one example of the first component recognition device, e.g.,
two-dimensional camera 9%a. Next, the first placement head

4 is driven to suck and hold the component from the

component feeding unit B8A or 8B, the component 1is

25 recognized by the two-dimensional camera 9a, and then the



conponent feeding unit 8A or 8B, the conponent is 25 recognized by the

t wo- di nensi onal canera 9a, and then the 64 nounting on the board 2a is
performed. After repeating this and after ending the nmounting work in the
first nounting section 101, the board 2a-1 is unloaded fromthe first

pl acenent - posi ti on determ ni ng conveyancgqunit 1B 5 toward the first

unl oadi ng 1C and further unl oaded out of the first conmponent nounting work
area 201 by the first unloading 1C. On the other hand, concurrently with
the nmounting operation in the first nounting section 101, the board 2b-1

i's | oaded ipton 8 SEEONGLOBPLNENL NOLAT RG FokRewor K arear20Zepyat hey
second | oader 11A in the second conponent nounting work area 202. The board

2b-1 i s posiiiongd: and-hel dohyihhe SELORbAAGRIERIROSIAI Ofhe deterai ning

conveyance unit for the nounting operation ' n the second placenent

i < - . _ .
5g?;sligA gﬁﬁgﬁﬁéirgeggfgho 0%?'%?5H53£é§c§§51 t 9 tihe eeeBoneny feesdi ng

ranged along the board conveyance direction in the

second compongn! UL MOIK a2z oa0d ghosesbnbByhigecaria 19 be

usual ly no req y used as one exanple o e second conponent
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pl acenent a s driven conponent fromthe
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di mensi onal _ _ nting on t oard 2
performed. @%Rgédiggeﬁkﬁng b%'%j%pdo%ﬁggrIEHQLngcgﬂgurrently with the

. mounting operation in the first mounting section 101, the
board 2b-1 is loaded into the second component mounting

10 work area 202 by the second loader 1l1A in the second
component mounting work area 202. The board 2b-1 is
positioned and held by the second placement-position
determining conveyance unit 11B for the mounting operation

in the second placement position SB that is a portion

15 located closest to the component feeding units 18A and 18B
arranged along the board conveyance direction in the second

‘ component mounting work area 202 and closest to the camera
to be usually most frequently used as one example of the

second component recognition device, e.g., two-dimensional

20 camera 19a. Next, the second placement head 14 is driven

to suck and hold the component from the component feeding

unit 18A or 18B, the component 1is recognized by the two-
dimensional camera 19a, and then the mounting on the board

2b is performed. After repeating this and after ending the

25 mounting work in the second mounting section 102, the board



25 mounting work in the second nounting section 102,
unl oaded fromthe second pl acenent-position

the board 65 2b-1 is
determ ni ng conveyance unit

11B toward the second unl oader 11C and further unl oaded out of the second

conponent

r esul

| oadi ng,
pl acenent

other in the respective optinmumstates, and the 10 productivity can be

t,

in the first and second nmountings5sections 101 and 102,
t he conponent hol ding, the conponent recognition, the conponent

nounting work area 202 by the second unloading 11C. 5 As a

t he board

and the board unl oadi ng can be perfornmed i ndependently of 0 each

further inproved. i Jhatinipadehen @idiertig@npeaeshdnowiiddigerrtdsod st aance
in concurrently performng the conponent nounting operations in the

plurality ofecompaneny é@&ﬁ@{gﬁbéwwﬁlﬁfﬁﬁ§ tbespeactiheelsgconidheunloader

conmponent - nount ed board can

ot her conpongnt JMUNtAAGHRREr @hieAdear Baar dopnl ppdi ngecadl tdempeseatt

product|V|ty can be further inproved. Mreover, the shortest distances

the, boards 2a.angd2b REsidy aned andyhelchidudhey respect i ve

bet we

en

e unl oaded wi thout 15 awaiting the end of the

conmponent nounting work areas 201 and 202, the component 20 feeding units

8A 8
€.g.

board conveyance paths in the center portions of

10

15

20

25

holding, the component recognition, the component placement
and the board unloading can be performed independently of
each other in the respective optimum states, and the
productivity can be further improved. That is, when either
component mounting ends in advance in concurrently
performing the component mounting operations in the
plurality of component mounting work areas, respectively,
the component-mounted board can be unloaded without
awaiting the end of the other component mounting operation
or board unloading, and the areal productivity can be
further improved. Moreover, the shortest distances between
the boards 2a and 2b positioned and held in the respective
component mounting work areas 201 and 202, the component
feeding units 8A, 8B, 18A and 18B and the cameras that are
usually most frequently used, e.g., two-dimensional camera
9a and 19a, respectively, can be remarkably shortened in
comparison with the case where the boards are held in the
board conveyance paths in the center portions of the

component mounting work areas as in the conventional case,

18A and 18B and the g aslhhaﬁhé‘r ¢irdsualdy srebnhr efventiygused,
wo- di mensi onal” canera a 'and '19a, respectively, can be renarkably

short ened I D - comparigan whgh f&f Cage w@gggdtkybggﬁmfs ane hebgobRethe



25 conponent mounting work areas as in the conventional case, 66 and this
can reduce the nounting tine and i nprove the productivity. Mreover, wth
regard to the width adjustnment (w dthw se shift of board) references of
the first loader 5 1A, the first placenent-position determ ning conveyance
unit 1B, the first unloader 1C, the secosd | oader 11A, the second

pl acenment - posi ti on determ ni ng conveyance unit 11B and the second

unl oader 11C of the board conveying and hol di ng devices 1 and 11 according
to the wdths of the 10 boards 2a and 2b, the front-side edge portion is

set as the ;xefengncechn theyldd sttneoNRElaRL nFOUHLAY el Kiapedvé0lthe
| ocated on the front side near the operator out of the conponent nounting

work areas gdiyided;yptp two, and the deeper-side edge portion is set as
the reference in the 15 second conponent nounting work area 202 | ocated on

the deeper side far §spmide ORARA Okcgdh@r efOr &ndywsathi NdhBement
pl acenent positions FB and SB in the placenent-position determ ning

conveyance wiaéhéﬁsﬁngh}%ﬁ Wil fbcfaerfcgr eREeetOncliheoSURRQ triald POREESN
| ocat ed cl osest to the conponent 20 teeding units 8A, 8B, 18A and 18B and

the cageras;;0 hg, . u%ﬁ?étycggﬁgegn% %‘fg%tsg.%&‘é%e?déﬁe%ﬂ?n?ﬁ@”W:@n@éyEH@e

conmponent recbgnl tron \Y . WO- I mensi onal caheras 9a

o ool S atE ol SURSh o) s slode ghgcerenh;posi L on
second placement-position determining conveyance unit 11B
. and the second unloader 11C of the board conveying and
holding devices 1 and 11 according to the widths of the
10 boards 2a and 2b, the front-side edge portion is set as the
reference in the first component mounting work area 201
located on the front side near the operator out of the
component mounting work areas divided into two, and the
deeper-side edge portion is set as the reference in the
15 second component mounting work area 202 located on the
deeper side far from the operator. Therefore, by setting
. the placement positions FB and SB in the placement-position
determining conveyance units 1B and 11B with reference to
the support rail portion located closest to the component
20 feeding units 8A, 8B, 18A and 18B and the cameras to be
usually most frequently used as one example of the
component recognition devices 9 and .19, e.g., two-
dimensional cameras 9a and 19a among the pair of support

rail portions of the placement-position determining

25 conveyance units 1B and 11B and by making the other support



67 rail portion noved close to or apart fromthe one support rail portion,
it is enabled to cope with the board size. Therefore, the conponent
suction and holding in the conponent feeding units 8A, 8B, 18A and 18B and
the 5 recognition by the two-dinensional caneras 9a and 19a are perforned
consistently near the position in the shgftest distance, not depending on
the sizes of the circuit boards 2a and 2b. The di stances of the novenent
of the placenent heads 4 and 14, i.e., the distances between the positions
10 of the three operations of the conponent suction, recognition and

bl acenent are;{ i pked; 11 1HEeANRILEN ik afiser: ABdohhicheCdihd efigRoshe

nmounti ng process tinme an ncrease the production efficiency. In

partiCU|ar’§ad?n¥ﬁg£%8ﬂ?lHX’:MpeQnQBfQQnEBF§xﬁk§‘UPQWF%geO%o%HQib@@%@.in 15

the vicinit oard conveyance position, the distances between the

positions of,dfigedfiree OporaLhansnghe0 LheceoAPOBRRl Al racosmdl on

and pl acenen ul'd'becone | ong In the case o boards,” and t he

mount i ng progess, Liite sould be inareased. b coRkRasLLO LBkS 2nd0 the

according to irst e is positioned and nounted in

the pogsition where 1he distanc between .t he ., positionsqof _the tdre
oper at ?ons 5?%?1%1%]0%0%%%%&3[ |ooné,lme§le%cloorg}lrﬁ]t [ %%héafn%gpfagcggﬁgntl%ec%ﬂ%
short even for_snal oar.d

25 pr ocess PFHESERRE bESREnaERuBTY ritiEea Pa | o (o opathorEBEE! ! O
distance, not depending on the sizes of the circuit boards
’ 2a and 2b. The distances of the movement of the placement
heads 4 and 14, i.e., the distances between the positions
10 of the three operations of the component suction,
recognition and placement are 1linked in the shortest
distance, and this can reduce the mounting process time and
increase the production efficiency. In particular,
conventionally, when components are mounted on the board in
15 the vicinity of the board conveyance ©poesition, the
distances between the positions of the three operations of
‘ the component suction, reco.gnition and placement would
become long in the case of small boards, and the mounting
process time would be increased. In contrast to this,
20 according to the first embodiment, the board is positioned
and mounted in the position where the distances between the
positions of the three operations of the component suction,
recognition and placement become short even for small
boards and large boards, and therefore, the mounting

25 process time can be remarkably reduced. Particularly, in



each conmponent nounting work area, the conponent feeding units 8A, 8B, 18A
and 18B are arranged along the end edges in the board conveyance direction
of the component nmounting work area as shown in Fig. 1 through Fig. 3.
Therefore, 5 the recognition devices 9 and 19 are arranged on the center
side in the conveyance direction of the eenponent nounting work areas 201
and 202, and the placenent positions FB and SB of the boards 2a and 2b in
t he pl acenent-position determ ning conveyance units 1B and 11B are al so
arranged 10 on the center side in the conveyance direction of the

conponent m&&&&ieemgehén%r%ﬁﬁuﬁgémﬁnﬂ0292 ar@a ,t hené eddmbbaBn tof féd@ing

di stances between the positions of the three operations of the conponent

suction, regognitson grd é@AaEEHE@TBB Iher %f&fafr‘lgefdhealmlgmﬂﬂw HOCeS§eS 1 N
can be 15 further inprove Mor eover, by dividi'ng one conponent nounting

work area 200 {0t 404 PAL dﬁéeyérﬁlfeoddr‘é@é‘@fén 0f £ 1o ovsiEiHe hben Plagement

heads 4 and 14 are reduce w the nounting process tinme to be

i mpr oved. &@rkeéﬁgBl%s'gh&M§ gyug&gnglam%%éﬁ¢§ pigthe firpteeobodsment,

20 the tinme nount i ng one conponent. can be reduced to about one-hal f

that of thetﬁ8n¥58%§8£g1083§8v1?ﬁg §r§h%0y@té9% an%ﬁ%%ﬁ 4 "B £ BeREer

r emar kabl ved over e two rds 2a an are arranged as a

pai r Oppos'é%gl 1 1he COMRANNoMUBAg JOIds A0R8 o dhi TnOBfring

conponent nDUNTi g apparatu egrefore ting C|ency per

unit area can pe, LORLOYSY LAy 202, and the placement positions FB and

‘ SB of the boards 2a and 2b in the placement-position
determining conveyance units 1B and 11B are also arranged
10 on the center side in the conveyance direction of the
component mounting work areas 201 and 202 for the reduction
of the distances between the positions of the three
operations of the component suction, recognition and
placement. Therefore, the mounting process time can be
15 further improved. Moreover, by dividing one component
mounting work area 200 into two parts, the distances of
. movement of the placement heads 4 and 14 are reduced to
allow the mounting process time to be improved. For
example, in the mounting apparatus of the first embodiment,
20 the time for mounting one component can be reduced to about
one-half that of the conventional case, and the mounting

process time can be remarkably improved.
Moreover, the two boards 2a and 2b are arranged
as a pair opbositely in the component mounting work area

25 200 in one component mounting apparatus, and therefore, the



conparison wth the case where only one board 2 is arranged. Mreover, if
the conponent mounting in the first nmounting section 101 and the conponent
nmounting in the 5 second nounting section 102 are concurrently perforned,
then the mounting operation can be performed nore efficiently, and the
nmounting process time can be inproved. #&breover, the first placenent head
drive device 5 of the first nounting section 101 and the second pl acenent
10 head drive device 15 of the second nounting section 102 have driving
regions that does not overlap each other. Therefore, the nmounting
operation inbuddrei mpund f MNig-iserdy oper camike treel ycset bét houwrcovadi derati on
for the nutual interference of both the units. 15 Mreover, the

t wo- di nensi @fabat 1B@eswofh thee cosPanents @iy takerdard)y? ary angtagyddie

t wo- di nensi onal caneras 9a and 19a that are nost frequently used for

performng the recognidi@iv®f, the enapPeBABbachl ROSINtions ir oasd edissf acent
to the placenent positions FB and SB and 20 in the vicinity of the center

portions ofyther CogPaantorf egdinthdevitges SompendSt: Tremafiore, ibhethe
di stance fromthe “conponent feed to the conponent recognition can be

shorteped, andothe yRuHKidlY Beeeess tioR Gan bechehthentlghoséensdmedp
Mor eover, the conponent nounting work area 200 is 70 9
then the mounting operation can be performed more
‘efficiently, and the mounting process time can be improved.
. Moreover, the first placement head drive device 5
of the first mounting section 101 and the second placement
10 head drive device 15 of the second mounting section 102
have driving regions that does not overlap each other.
Therefore, the mounting operation in the mounting sections
can be freely set without consideration for the mutual
interference of both the units.
15 Moreover, the two-dimensional 1images of the
components are taken in by arranging the two-dimensional
. cameras 9a and 19a that are most frequently used for
performing the recognition of the components in positions
located adjacent to the placement positions FB and SB and
20 in the wvicinity of the center portions of the component
feeding devices 8 and 18. Therefore, the distance from the
component feed to the component recognition can be
shortened, and the mounting process time can be further

shortened.

25 Moreover, the component mounting work area 200 is



divided into the two equal parts of the first conponent nounting work area
201 and the second conponent nounting work area 202 that do not overlap
each other, and the conponent feeding devices 8 and 18, the placenent
heads 4 5 and 14, the placenent head drive devices 5 and 15 of the heads,
t he board conveyi ng and hol di ng devices 10and 11, the recognition caneras
9 and 19 and so on are provided point- symetrically with respect to the
center point 100 of the conponent nounting work area 200. Therefore, if a
program 10 of the conponent nounting operation is forned in either one of
t he nounti ngi®eddd onstbn dHay Ntwe tdimalr ogaads ofoft hehe c @ipatentomporéhing
operation, then the programcan be used as it is or utilized in the other
mounti ng segbih@ing enabki nedhe2easwunlorimd i eBcehdt hompagimm abuhbeng
conponent 15 nounting operation. It is to be noted that the present
invention igorROtardam pegl tihdthe bl rsdt erdiedilggnt casd istiadd e taadbetipat
into practical use in a variety of fornms. For exanple, a bypass conveyance
unit 30, WhighobsSent20rdkd hgedebetusen thes figst tﬁ@ngﬁm&n@tﬁem 1he
second convgegnce path aﬁﬂ@throygh whi ch the board that is not

subj ected tgonghesnmound no ARaKAId OReAd tkevhi IRlvidegnts ngndsest ion 4R and
the second mounting section 102 is made to pass, is further provided.
Therefore, uhessa PhUNUILY QInvey GRMRORE R, 10RUAL 1BY: BBRAT ahHges)10f chbe
first enbodinent are 71 jolned together or joinéd to anot her conponent

mounti ng recognition cameras 9 and 19 and so on are provided point-

. symmetrically with respect to the center point 100 of the
component mounting work area 200. Therefore, 1f a program
10 of the component mounting operation is formed in either one

of the mounting sections in forming the program of the
component mounting operation, then the program can be used
as it 1s or utilized in the other mounting section,
enabling the easy formation of the program of the component
15 mounting operation.

It is to be noted that the present invention is
. not limited to the first embodiment and is able to be put

into practical use in a variety of forms.
For example, a bypass conveyance unit 30, which is
20 arranged between the first conveyance path and the second
conveyance path and through which the board 2 that is not
subjected to the mounting operation in the first mounting
section 101 and the second mounting section 102 1is made to
pass, 1is further provided. Therefore, when a plurality of

25 component mounting apparatuses of the first embodiment are



apparatus, the board that is not subjected to the nounting operation in
the first nounting section 101 and the second nounting section 102 of the
conponent nounting apparatus of 5 the first enbodi nent can be conveyed to
t he adj acent conponent nounting apparatus without regard to the nounting
operations of the first nounting section7101 and the second nounting
section 102. This enables the i nprovenent of the overall productivity of
the nounting systemand also the 10 provision of flexibility for
production. In particular, the conponent nounting can be perforned by the

other conmponentd MRItRG rapPAr afdishRV eRodugndithd he deripdineRdnCRoohtihfe
first mounting section 101 and the second nounting section 102, and the

overal | progductiyity ofnd hEoaPANthRE 115 RYSIRBLAL L wrm@rmwﬂwﬂgd.
Mor eover, it the bypass conveyance unit 30 is O conmposed of an upper bypass

conveyance zalg&a@ml a; ) OWRE BYPAS$S ntRRYeYENGR MRk argiangsd bebowetbgaupper

bypass conveyance unit, then two bypass Conveyance units can be 20 secured

even tNr OUGRoLAE; ANSLALL AL Ofo AT 67 Lo SEBhbon8RE mblh®iRHARbEArkEES T UE her

i mprovenent of spate utiTization I clency. Moreover, i e bypass

conveygnoe UpLt 20pis WSRO J40 dix! 2p0%R0dhy PRgs %a@vexapg%gei ts,

then a~ 25 plaralTty of Dbypass conveyance units can be nore sinp

provi ded. N@BﬁBgﬁéntaﬁoﬁﬁ%Wﬁbingggatﬁé bicddiee seegue begr he mounting

operations of the first mounting section 101 and the second
. mounting section 102. This enables the improvement of the
overall productivity of the mounting system and also the
10 provision of flexibility for production. In particular,
the component mounting can be performed by the other
component mounting apparatus even during the maintenance of
the first mounting section 101 and the second mounting
section 102, and the overall productivity of the mounting

15 system can be further improved.
Moreover, if the bypass conveyance unit 30 1is
‘ composed of an upper bypass conveyance unit and a lower
bypass conveyance unit arranged Dbelow the upper bypass
conveyance unit, then two bypass conveyance units can be
20 secured even through the iﬁstallation area 1is small, and
this enables the further improvement of space utilization

efficiency.

Moreover, if the bypass conveyance unit 30 is
composed of two juxtaposed bypass conveyance units, then a

25 plurality of bypass conveyance units can be more simply



2b is loaded into the second nounting section 102 while being turned at a
phase angle of 180 degrees with respect to 5 the first board 2a | oaded into
the first nounting section 101, then the phase of the first board 2a in
the first mounting section 101 with respect to the conponent feeding
device 8 and the recognition device 9 begpnes identical to the phase of the
second board 2b in the second nounting 10 section 102 with respect to the
conponent feeding device 18 and the recognition device 19. This enables the
use of an identical nmounting programand facilitates the designing.

Fur t her mor g5 4-heyd®unt i ng operation can be performed through an utterly

i dentical procedure in the two nounting sections 15 101 and 102. Therefore,

the nounting process ydre,afy t hes JHHAL N p;?.raéj 005 e t HE-HREUNbbALD
sections 101 and 102 9 becones identical, and the productivity can be

improved. 14,thisS £a8%qi inkd &R0 BESSHE! G RQYi d8cP08A d 1tas NivAYLe
.conveyance units that are arranged on the upstream side of 20 the first

conveyance 19%%@ gﬂe%rﬁé}!? é@gio{}g;m;%%“\é%m%c%qufaf@, de@Rk8st QitHr pekpechogsd at

an angl e of ees an the board selectively into the first

conveyance pal h-apd. g gecond yanes Rakh And {Tafeihmyinkkecpenform
5 whi ch

the above-nentioned operation. reover, If an I n-phase nbde in

the second 7 boardn2hiie baaded dit enkhersenongogpunting; sealion dfd:i n

phase with e first board 2a as shown in Fig. reverse node in

whi ch the Sﬁ&&ﬁﬂh&?aggchoﬁslb?aQEthQ%%p%@% to the component feeding

‘ device 8 and the recognition device 9 becomes identical to

the phase of the second board 2b in the second mounting

10 section 102 with respect to the component feeding device 18

and the recognition device 19. This enables the use of an

identical mounting program and facilitates the designing.

Furthermore, the mounting operation can be performed through

an utterly identical procedure in the two mounting sections

15 101 and 102. Therefore, the mounting process time oZf the

mounting operations in the mounting sections 101 and 102

' becomes identical, and the productivity can be improved.

In this case, it is also possible to provide board turning

conveyance units that are arranged on the upstream side of

20 the first conveyance path and the second conveyance path,

able to turn the board at an angle of 180 degrees and load

the board selectively into the first conveyance path and

the second conveyance path and make the units perform the
above-mentioned operation.

25 Moreover, if an in-phase mode in which the second



second nmounting section 102 while being turned at a phase 5 angle of 180
degrees with respect to the first board 2a as shown in Fig. 6 are

sel ectively used, then the nounting operation can be perforned with the
opti mum node selected according to the board type or the |ike, and the
nounting process time can be inproved sti7Bl further. 10 Moreover, by
providing the placenent heads 4 and 14 with a plurality of conponent
hol di ng nmenbers of, for exanple, the nozzles 10 for hol ding the conponents
fed by the conponent feeding devices 8 and 18 that have the plurality of

conmponent fiedifngownits 18Ade8Bint8A taRd sk ranthcntamangidig drhel @k utal ity
of nozzles 10 and the plurality of conponent feeding units 8A, 8B, 18A and

18B of the gompmoneaty feadi pgrdevidersd 24dak8 dnbvan idemtiigal 7didmrtaon of
arrangenent, the placenent heads 4 and 14 are only required to nove in the

X-axis dir ef%%%é“zﬁmtirp%ﬂ%m‘?ﬁd detdnle pe@rd- axi $sdi pgabioAnWHERhe

sucki ng and ng the plurality of conponents, and the nounting process

time can be € L€ 1 MR 6Qeryn Phovh&i RArhBE RiacgMBRksBeads
4 and 14 mf%ﬁégépﬁaPEP?t% %gggénpoﬁént %o%%?ng neﬁberg of , for gg eianple,

th | f di ; i
deSi 22%2862%%8]1% tBEa?@'O lyag Lhs %QLEBO'}%%tp%c]Etectobycﬂe‘l thesiconponrend o f gedi ng

have"the plurality of conponent feeding units 8A,
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operation can be performed with the optimum mode selected
. according to the board type or the like, and the mounting
process time can be improved still further.
10 Moreover, by providing the placement heads 4 and
14 with a plurality of component holding members of, for
example, the nozzles 10 for holding the components fed by
the component feeding devices 8 and 18 that have the
plurality of component feeding units 8A, 8B, 18A and 18B and
15 arranging the plurality of nozzles 10 and the plurality of
component feeding units 8A, 8B, 18A and 18B of the component
“' feeding devices 8 and 18 in an identical direction of
arrangement, the placement heads 4 and 14 are only required
to move in the X-axis direction without being moved in the
20 Y-axis direction when sucking and holding the plurality of
components, and the mounting process time can be further
shortened.
Moreover, by providing the placement heads 4 and

14 with a plurality of component holding members of, for

25 example, the nozzles 10, for holding the components fed by



5 devices 8 and 18 in an identical direction of arrangenent and providing
identical intervals between the plurality of nozzles 10 and the plurality
of conponent feeding units 8A, 8B, 18A and 18B of the conponent feeding
devices 8 and 18, the plurality of conponents can be concurrently
collectively 10 sucked and held by the phurality of nozzles 10 in the
plurality of conmponent feeding units BA 8B, 18A and 18B, and the nounting
process time can be shortened still further. Mreover, when performng the
operations of conponent feed, holding, recognition and placenent in the

15 first nowd i nggRelden $algihhe @peLations aind 0adi Nnghaposhhieni figei n
the first placenent position FB and O unl oading of the first board 2a, the

oper at i ons ;[Qiu&@lr@@ﬁ%'f teffonbat difd@dihecamnidd ofm andppl aeamentd i st he
second mounting section 102, the operations of |oading, 20 positioning in

the second plagers Resi thok-B @pdorunhoadidg ab thegsegendcbpgederp and
the recogni zing ~operation or the placenent operation in either one of the

mounting seeti®nsy ofinihe BArskphmyphi R Secdd Wr 10e aBgmbbhEent€¢8Bding
%0 , t%e %

nounting section oadi ng and unl oadi ng 25 operations in the 0ther
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nozzles 10 and the plurality of component feeding units 8A,

‘ 8B, 18A and 18B of the component feeding devices 8 and 18,
the plurality of components can be concurrently collectively

10 sucked and held by the plurality of nozzles 10 1in the
plurality of component feeding units 8A, 8B, 18A and 18B,
and the mounting process time can be shortened still further.

Moreover, when performing the operations of
component feed, holding, recognition and placement in the

15 first mounting section 101, the operations of loading,
positioning in the first placement position FB and

. unloading of the first board 2a, the operations of
component feed, holding, recognition and placement in the
second mounting section 102, the operations of loading,

20 positioning in the second placement position SB and
unloading of the second board 2b and the recognizing
operation or the placement operation in either one of the
mounting sections of the first mounting section 101 and the
second mounting section 102, the loading and unloading

25 operations in the other mounting sections can be controlled



5 i n-phase node operation programfor |oading the second board 2b into the
second nounting section 102 in phase with the first board 2a and
perform ng the operations of conponent feed, holding, recognition and

pl acenent and the operations of positioning in the second pl acenent
position 10 SB and unl oadi ng of the secondl board 2b and a reverse node
operation programfor |oading the second board 2b into the second nounting
section 102 by turning the board at a phase angle of 180 degrees with
respect to the first board 2a and the operations of conponent feed,

hol di ng, regogaktner and 6 pkacermst. an®y heo opetayi, onheofrd @aghNging
positioning in the second placenent position SB and unl oading of the

second 6 bO%Bé’erbiorBYoﬁotH@i placthenepbperarene cam be seletdetkd reeré he
i n-phase node operation programand the reverse node operation program

according tg-theat@Upti ng operation, 20 and the productivity can be
i nproved still further. Moreover, it is acceptable to selectively use an

i n-phase node oper at i\@h-05-98F aM £ 0k 5| gadipdable $ecid edraafed udaitent he
second mounting section 102 in phase with the first board 2a and

per f or gi ng meftaﬁapgé at s Oe2B ta0MPopeRrigedsohol dingng ecagni stesnand
pl acenment and the 76 s operations of poSitioning in the second pl acenent

e o SERER PN Oh s en O bt o 0 0t pBn e
the first board 2a and performing the operations of
‘ component feed, holding, recognition and placement and the
operations of positioning in the second placement position
10 SB and unloading of the second board 2b and a reverse mode
operation program for loading the second board 2b into the
second mounting section 102 by turning the board at a phase
angle of 180 degrees with respect to the first board 2a and
the operations of component feed, holding, recognition and
15 placement and the operations of loading, positioning in the
second placement position SB and unloading of the second
. board 2b. By so doing, the optimum one can be selected
from the in-phase mode operation program and the reverse
mode operation program according to the mounting operation,

20 and the productivity can be improved still further.
Moreover, it is acceptable to selectively use an
in-phase mode operation program for loading the second
board 2b into the second mounting section 102 in phase with

the first board 2a and performing the operations of

25 component feed, holding, recognition and placement and the



second nmounting section 102 by turning the board at a phase 5 angle of 180
degrees with respect to the first board 2a and the operations of conponent
feed, holding, recognition and placenent and the operations of positioning
in the placenent position B and unl oading of the second board 2b,

construct the in-phase node operation preggramand the 10 reverse node
operation programso that a fundanental operation programfor executing

t he fundanental operations of conponent feed, holding, recognition and
placenent and the operations of positioning in the placenent position B

and unl Oad'Sig?PétLg'ﬁsSSfOBgs?Q@?glgB h$ 't%%ntg&%nd and ddgerkS gpsLatben

data section executing th undanental operations i1s only varied and

sel ect i vel Ykisgnl NenBaBIASCocMdE. QAgka gramand, the, L ever sgqaode

operation program By so n anenté? operatlon programin the

two mounti ”gpgﬁgﬁ&qs }B%gﬁﬂdf%gz 153081 PSTI Lol y per Omed?d‘w%ﬁ’eg the

formation o e prog an be nore e reover,
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mount i ng Secigggment and the operations of ©positioning 1in the
‘ placement position B and unloading of the second board Z2Zb,
construct the in-phase mode operation program and the
10 reverse mode operation program so that a fundamental
operation program for executing the fundamental operations
of component feed, holding, recognition and placement and
the operations of positioning in the placement position B
and unloading of the second board 2b is identical, and the
15 operation data section for executing the fundamental
operations is only varied and selectively use the in-phase
. mode operation program and the reverse mode operation
program. By so doing, the fundamental operation program in
the two mounting sections 101 and 102 can be commonly used,
20 and the formation of the program can be more efficiently
performed.
Moreover, it 1s acceptable to provide a first
mounting operation program for performing the operations of

component feed, holding, recognition and placement in the

25 first mounting section 101 and the operations of loading,



5 102 and the operations of |oading, positioning in the placenent position
B and unl oading of the first board 2a differently fromthe first nounting
operation program use the first nounting operation programin the first
mounting section 101 and use the second nounting operation program 10 in
the second nounting section 102. By so dpiyng, the optinmum operation
according to the nounting operation in each nounting section can be
performed wi thout being influenced by the nounting operation in the other
nounting section. 15 Moreover, it is also possible to determne the type

and phase of,{he; board ta hed ogded.hoteo eaehtQbnt he ahlir st 1UNMHNGo £

section 101 and the second nounting section 102 in consideration of the

apparat us COASt FUEL{ 0B,LREOLABLION DfsLhsnd! ﬁé&nepxgﬁt bﬁgﬁ@%ﬁo?ré@hﬁnd

the 20 second nounting section 102. By so doing e phase of the board

can be Setf&tgsr%%ﬂw Ehet _ARGCAING L tceﬁpoﬂgwcpefé‘ecmstw@amgb of

each nounting section and Oopt i mum nounti ng operation can be perforned.

For exanpl e, coalihough Lhe typsdlunnsi onalcanereofa kdwiangedeas;bhe 25

first recognitron device st nounting section 78 101, when only
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device 19 in the secon I'ng section i's possible to make the
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5 di nensi on conmpone recognition an

differently from the first mounting operation program, use
. the first mounting operation program in the first mounting
section 101 and use the second mounting operation program
10 in the second mounting section 102. By so doing, the
optimum operation according to the mounting operation in
each mounting section can be performed without being
influenced by the mounting operation in the other mounting

section.
15 Moreover, it 1is also possible to determine the
type and phase of the board to be loaded into each of the
‘ first mounting section 101 and the second mounting section
102 in consideration of the apparatus construction
information of the first mounting section 101 ana the
20 second mounting section 102. By so doing, the phase of the
board can be set to the optimum state according to the
device construction of each mounting section and the
optimum mounting operation can be performed. For example,
although the two-dimensional camera 9a is arranged as the

25 first recognition device 9 in the first mounting section



nmounting section 101 provided with the two-di nensional canera 9a perform

t he operation for two-dinensional conponent recognition. Mreover, it is
possible to perform the 10 operations of conponent feed, holding,
recognition and placenent in the first nounting section 101 and the
operations of |oading, positioning and unBoading of the first board 2a,
performthe operations of conponent feed, holding, recognition and

pl acenent in the second nmounting 15 section 102 and the operations of

| oadi ng, positioning and unloading of the second board 2b i ndependently of

the operaippnsyhdntdel§ifisd PRHEE+dNSESI b0 10dme Ry eNOWhES anYyanged of
t he operations of conponent feed, holding, recognition and placenent and

the operatigastRE LeagdhlUrecd@nResbhi eRivigean® um aath Nge@nd hRobeBIHly
cannot be perforned through sonme errors in either one of the first nounting

section 101sand; the1gecond: myntidgs 3ecd i @8 Mde | tnkS Rltma PRSSABLRgT O
performthe operations of conponent feed, holding, recognition and

pl acement ?‘QQcEf‘@nOP@E%E%érﬂf 22 hRaditiGg RARIAd NN G NG £t opdi-Bg- of
the board in the 79 other nounting section.” This wll be described nore

SpeCifgcallMiM@ﬁQi%ﬁéfreESﬁgBHeﬁkg'r%co%hgti%nSh%%ﬂiimé%gie@th first
conponent - nount ed board produci ng system Reference nuneral 900 denotes a

sol der creag,phtihlNgs 2oy Co d 0! UG Lands and tBfolbkRehBisngei fied
portions of the board with a solder cream reference
camera 9a perform the operation for two-dimensional
. component recognition.
Moreover, it is possible to perform  the
10 operations of component feed, holding, recognition and
placement in the first mounting section 101 and the
operations of loading, positioning and unloading of the
first board 2a, perform the operations of component feed,
holding, recognition and placement in the second mounting
15 section 102 and the operations of loading, positioning and
unloading of the second board 2b independently of the
. operations in the first mounting section 101. Even when
any one of the operations of component feed, holding,
recognition and placement and the operations of loading,
20 positioning and unloading of the board cannot be performed
through some errors in either one of the first mounting
section 101 and the second mounting section 102, it is also
possible to perform the operations of component feed,
holding, recognition and placement and the operations of

25 loading, positioning and unloading of the board in the



nuneral s 901, 902 and 903 denote board conveyance path changing units,
reference nuneral 904 denotes a refl ow device for performng a refl ow
process, and reference 10 nuneral 905 denotes a board conveyance | ane.

Ref erence nunerals 1-1, 1-2 and 1-3 denote the first, second and third
conponent nounting apparatuses of the afogenentioned enbodi nent, reference
nuneral s 101-1, 101-2 and 101-3 denote the first nounting sections of the
first, second and 15 third conponent nounting apparatuses, and reference
nuneral s 102-1, 102-2 and 102-3 denote the second nmounting sections of the

first, secopghand fdiidh epnmaneiitoount ithg sapralat uses. ddser ehege, mbépet hi s
conponent - nount ed board produci ng system the board unl oaded fromthe

sol der creagp@i préntingwdew cee BOBehSe NOBNEF] Y, praper Iry odi sg rishied yi a
t he conveyance |lane 90 into a first conveyance path (lower conveyance path

in Fig. 8) asdiasseeand é@ﬂtﬁ@_ﬁ@ﬂﬁemﬁﬁhﬁed(URR?Hr&On\_be@ﬂ@Qngat hsi8t&hg. 8)
by the conveyance path changing unit 901. Two boards 2a and 2b are | oaded

into 25 thepfiEstnSOMOARRIM 2 TOWY A NHARRYAL WS bolde@ndctBen80pADHALLHY
operation is perfornmed in each of the first nounting section 101-1 and the

secondsMunglLfg-§ectson Z%PBﬁtiLngAfigﬁdé he,£ad et he; ppUNE A NgsPRBE AL kAN,
the two boards 2a and are | oaded into the second conponent nounting 5

apparatus 1: ! h o] a t h,«¢hangi n kt- 9 The
hg Oég%g?%g%éi§3€69¥§?HE§QPRP hi¢Rangi ngodRiet- 902eam Theperbhence

nmount ( n each of the first nnunfing section
101-2 and tHGméf&?QdEﬂﬂHnt©@9 and 903 denote board conveyance path

‘ changing units, reference numeral 904 denotes a reflow
device for performing a reflow process, and  reference

10 numeral 905 denotes a board conveyance lane. Reference
numerals 1-1, 1-2 and 1-3 denote the first, second and

third component mounting apparatuses of the aforementioned
embodiment, reference numerals 101-1, 101-2 and 101-3

denote the first mounting sections of the first, second and

15 third component mounting apparatuses, and reference
numerals 102-1, 102-2 and 102-3 denote the second mounting

‘ sections of the first, second and third component mounting
apparatuses. Therefore, in this component-mounted board

producing system, the board unloaded from the solder cream

20 printing device 906 is normally properly distributed via

the conveyance lane 90 into a first conveyance path (lower
conveyance path in Fig. 8) and a second conveyance path

(upper conveyance path in Fig. 8) by the conveyance path

changing unit 901. Two boards 2a and 2b are loaded into

25 the first component mounting apparatus 1-1, and the



section 102-2. After the end of the nounting operation, the two boards 2a
and 2b are |loaded into the third 10 conponent nounting apparatus 1-3 via
t he conveyance path changing unit 903. Then, the nounting operation is
performed in the first nounting section 101-3 and the second nounting
section 102-3. After the end of the noupting operation, the boards are

| oaded into the reflow 15 device 904 so as to be subjected to the refl ow
process, and the conponent-nmounted board is conpleted. These devices are
operated under the control of the control unit 1000. In a series of

conponent - npsit £6n boasch Prodiici NG $estryPnasy descr bhed abevernkf thest
nmounti ng operation is 20 stopped due to the occurrence of a supply error,

a hol ding epgeke gl EECONET O &1 (014 Oknd PLEGREBRLuRELG ddcthen fbsst
mounting sectton 101-1 of the first conmponent nounting apparatus 1-1, then

the nounting Oggffg%'k?ﬂhésen&%‘fi@H@%Qﬁn@iﬂ%%ﬂeié‘ti&% second,, JoypL R

section 101-2 e first conponent nounting apparatus 1-1. When the 81
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nounting secti on when e nounting operation o oard ehds,
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changi ng un-H.rst mounting section 101-2 and the second mounting
‘ ' section 102-2. After the end of the mounting operation,
the two boards 2a and 2b are loaded into the third
10 component mounting apparatus 1-3 via the conveyance path
changing unit 903. Then, the mounting operation 1is
performed in the first mounting section 101-3 and the
second mounting section 102-3. After the end of the
mounting operation, the boards are loaded into the reflow
15 device 904 so as to be subjected to the reflow process, and
the component-mounted board is completed. These devices

. are operated under the control of the control unit 1000.
In a series of component-mounted board producing
system as described above, if the mounting operation is
20 stopped due to the occurrence of a supply error, a holding
error, a recognition error or a placement errdr in the
first mounting section 101-1 of the first component
mounting apparatus 1-1, then the mounting operation is

continued or stopped in the second mounting section 101-2

25 of the first component mounting apparatus 1-1. When the



902. Then, the board 2a located in the second conveyance 10 path is noved
to the first conveyance path side in the conveyance into the conponent
operation path changing unit 902 and thereafter |oaded first nounting _
section 101-2 of the second nounting apparatus 1-2, and the sane nounting
as the mounting operation that should pregperly be 15 perfornmed in the first
nmounti ng section 101-1 of the first conponent nounting apparatus 1-1 is
performed in the first 4) nmounting section 101-2. At this tine, by
supplying the information necessary for the nounting operation such as

mount i ng Opﬁééﬁwﬂ%dé arafdoan igpeiait Alidy 00 RN bekriiher20id i astosgeat i ng
section 101-1 of the first conponent nounting apparatus 1-1 to the second

conponent neUBhi RGe AP Uﬁo&ngiﬁg the Gt rod1uni {hdB0Ghd hRoEARENg
mounting operation can be perforned without any trouble. It is to be

noted that tRerfifish MUNEHAY 15864 0nL10dnds Of difie EhEStneao: compRaRent s
nmounti ng apparatus 1-1 and the first nmounting 82 section 101-2 of conponent

mounting appgLabys 1ag ahgs REHH T ed 1% dundapent aldyq i dgntbeak vdevi ce
constructiong. %yth this aFrangenent, %hgaﬁgﬁnt?ﬂg v
5 the board 2a to be mounted next in the first mounting

section 101-1, make the board pass as 1t 1is without

undergoing mounting in the second mounting section 101-2

. and load the board intoc the conveyance path changing unit
902. Then, the board 2a located in the second conveyance
10 path is moved to the first conveyance path side in the

conveyance path changing unit 902 and thereafter loaded

into the first mounting section 101-2 o¢of the second
component mounting apparatus 1-2, and the same mounting
operation as the mounting operation that should properly be

15 performed in the first mounting section 101-1 of the first
component mounting apparatus 1-1 is performed in the first

‘ mounting section 101-2. At this time, by supplying the
information necessary for the mounting operation such as
mounting operation data and an operation program for the

20 first mounting section 101-1 of the first component
mounting apparatus 1-1 to the second .component mounting
apparatus 1-2 by the control unit 1000, the same mounting
operation can be performed without any trouble. It is to

be noted that the first mounting section 101-1 of the first

25 component mounting apparatus 1-1 and the first mounting



operation in the other nounting section can be perfornmed 5 w thout being

i nfl uenced by various errors (for exanple, supply error, holding error,
recognition error or placenent error) in one nounting section, and
constant productivity can be maintained even if the nounting operation in
the other nmounting section is stopped dge to an error or the 10 |iKke.
Moreover, it is acceptable to provide a continuous node in which, even
when the nounting operation in either one nounting section of the first
nounting section 101 and the second nmounting section 102 cannot be 15

performed, $detmuntiog-opeyfat icemposet®nt hBURHihE t Appathens nDURtiage
section and a stop node in which the nounting operation is stopped in the

other npunti@@u§§@&iontgnd yﬁﬁkgctiy@ﬁaaﬂéﬁtgiiper Qreneficshe nogesicBy so
doing, it is permtted to select the opti mum node by properly 20 sel ecting

the continugussFpge: fhds t he stgRHOde, agcordiBfgeh@nthe X ONEHEL ADNGE | Ng
apparatus or the apparatus |ocated adjacently on the downstream si de of

the apparatyssra VSR Whenddreo FRUPt idgnepekatd &t idh ebhhehonse pfotheq
nounting sections cannot be perfornmed, the optinmm 25 operation can be

perforged fromihe WeSWROI M r Afed &y 8ByOMRIAIduPr edHEEEON 2ySt eRubhpat,

i ncludes the aforenenti oned conponent nounting apparatus. Mreover, It is

ﬁgﬁﬁf}ﬁble L ﬁigvépfoﬁ,fﬁéf&in&ogffﬁypu§e8@G§i{PoﬂhéEP®reUP”pﬂQ@QméH@
g opération
error) in one mounting section, and constant productivity
. can be maintained even if the mounting operation in the
other mounting section is stopped due to an error or the
10 like.

Moreover, it is acceptable to provide a
continuous mode in which, even when the mounting operation
in either one mounting section of the first mounting
section 101 and the second mounting section 102 cannot be

15 performed, the mounting operation is continued in the other
mounting section and a stop mode in which the mounting

‘ operation 1is stopped in the other mounting section and
selectively use either one of the modes. By so doing, it

is permitted to select the optimum mode by properly

20 selecting the continuous mode and the stop mode according

to the component mounting apparatus or the apparatus

located adjacently on the downstream side of the apparatus.

Even when the mounting operation in either one of the

mounting sections cannot be performed, the optimum

25 operation can be performed from the viewpoint of the



5 in either nmounting section of the first mounting section 101 and the
second nounting section 102 cannot be perforned, the nounting operation of
the board currently undergoi ng the nounting is continued but the nounting
operation of the next board is not perfornmed, a second continuous node in
10 which the nounting operation of not o8By the board currently undergoi ng
the nmounting but also the nounting operation of the next board are
performed and a stop node in which the nounting operation is stopped in
the other nounting section and selectively use any one of the nodes. 15 By

so doi ng, the.pPli nppvaRdeicanshetsnl eehed By lpiperine $ebeshéngibhedfirst
conti nuous node, the second continuous O node or the stop node, and the

opt i nUM ope¢ahpOfe 8B MEEn PERE 4P {194 t he vi ewpoi nt of the overal
production systemthat includes the conponent nounting apparatus even 20

when the nounting opewaté®hetN Qitt hes ena-dftddie medntdhgyisectd oasrgannot
be performed. Moreover, it is acceptable to provide a conponent nounting

system t hat - 5261 fubflé I lo88NE hNWAYEHTOE& e WMHIE Mhhe WAGIK £ 118y "BYBEERGON
operation in either nmounting section of 25 the first nmounting section 101

and the second TRURL %ﬁf‘tﬁ?&tEQEti%d%@”%e be ; perl QIR iy { BECEh bAL

conponent nounting apparatus of joined two devices of either one of the

Coponer rR4D1 09, RSy po EL UL B00R0EL A1 Lot SO MUEHLb e
operation iEhe mounting operation of the board currently undergoing
. the mounting is continued but the mounting operation of the
next board is not performed, a second continuous mode in
10 which the mounting operation of not only the Dboard
currently undergoing the mounting but also the mounting
operation of the next board are performed and a stop mode
in which the mounting operation is stopped in the other
mounting section and selectively use any one of the modes.
15 By so doing, the optimum mode can be selected by properly
selecting the first continuous mode, the second continuous
. mode or the stop mode, and the optimum operation can be
performed from the viewpoint of the overall production
system that includes the component mounting apparatus even
20 when the mounting operation in either one of the mounting

sections cannot be performed.

Moreover, it is acceptable to provide a component
mounting system that has a third continuous mode in which,

when the mounting operation in either mounting section of

25 the first mounting section 101 and the second mounting



continued not in the other nounting section of the first conponent
nmounti ng apparatus but in either nounting section of the first nounting
section 101 and the second nounting section 102 of the second device and a
stop node in which 10 the nounting operation is stopped in the other
mounting section of the first conponent maunting apparatus and selectively
uses any one of the nodes. Wth this arrangenent, the opti mum node can be
sel ected by properly selecting the third continuous node, the fourth

conti nuous 15 node or the stop node. Even when the nounting operation in

ei ther one Qi thenmouiyd i RGRSEEt 1198S U ddigndd r 8t comporaitst MedRbbAENnt
appar at us cannot be perforned, the optinum operation can be perfornmed from

the vi ewpoi gsuﬂhh_eeapg\é%%hls roduction syst gaytbat igicldidaset henkwa s
conponent 20 nounting apparatuses by making either nmounting section of the

ot her mount i.ng %%ﬁ%%ﬂ%n%fnk@%.Eﬁﬁftaﬁﬁgg¥¥ﬁggsfm%ﬁgiﬂ&un@?ﬂér%b%§a%@@nthe

nmounti ng section of the second conponent nounting apparatuS performthe

substitute ggunggﬂgimgggra jonp,25 c!r\)@{éapv‘?r[ouﬁt%‘fghi G dtnfer Mty orftogfrthhe

reference 85 position in the board acenent position of the firs

mount i Rg Seesh%fﬂgagﬁs( f a{od%xarem e, 4 eaghi ng nfﬂ@#@bgé?%w@isﬁf ergnce

posi tion obtaine y abutting a corner portion o agal nst the
st 1 ont GBS RGPS BT EIR MRSk, SeLec e T comyerane
component mounting apparatus but in either mounting section
. of the first mounting section 101 and the second mounting
section 102 of the second device and a stop mode in which
10 the mounting opération is stopped in the other mounting
section of the first component mounting apparatus and
selectively uses any one of the modes. With this
arrangement, the optimum mode can be selected by properly
selecting the third continuous mode, the fourth continuous
15 mode or the stop mode. Even when the mounting operation in
either one of the mounting sections of the first component
‘ mounting apparatus cannot be performed, the optimum
operation can be performed from the viewpoint of the
overall production system that includes the two component
20 mounting apparatuses by making either mounting section of
the other mounting section of the first component mounting
apparatus and the mounting section of the second component
mounting apparatus perform the substitute mounting

operation.

25 Moreover, teaching information of the reference



position of the board in the second nounting section 102. Wth this
arrangenent, a work for maki ng each nounting section performthe teaching
operation can be elimnated. 10 Moreover, it is possible to selectively
use a synchronous node in which the conveyance operation of the first
board 2a of the first nounting section 183 and the conveyance operation of
the second board 2b of the second nounting section 102 are synchroni zed

wi th each other and 15 an asynchronous node in which the conveyance
operation of the first board 2a of the first nounting section 101 and the

conveyance gpef@idon if the sesond hopdcbwdnof Jdie tsegondmoynti ngisect i on
102 are not synchronized with each other. By so doing, the nounting

operation caf,Peing0spet{os Med1by reel @&l of, he: 2R MM 1oe-rid o8 hef
synchronous node and the asynchronous node according to the type of the

board, the HP&N%@%P&%@“&E@@P@P a2 BEl UHE DMt E NGy ProCesSrhéAE can

be i nproved stil urther. " In particular, when the synchronous node is

sel ected dupypg; oo SACHDUNLAG EPLIALE OPnOTpbORE fon Ohg BP0t A0k 62l cibdel

the 86 mounfing operations in nmount i ng sections start concurrently

d ) . . .
?Ertﬁgg 90n§géé§££*%%pégwkigﬁrQEQElehQEP Eﬁﬁﬁéﬁgh&goﬁﬁf§)tbﬂﬁ can be

i np reover, thé conponen i'ng apparatus is 5 arranged

just before the geflow furnace, and the fidshahaardo2a end t hesseennd
board 2b can al so” be unl oaded ~ synchronously Fromthe first nount I ng

section 101pgggt£Q§ of the board in the second mounting section 102.

‘ With this arrangement, a work for making each mounting
section perform the teaching operation can be eliminated.

10 Moreover, it is possible to selectively use a

synchronous mode in which the conveyance operation of the

first board.2a of the first mounting section 101 and the

conveyance operation of the second board 2b of the second

mounting section 102 are synchronized with each other and

15 an asynchronous mode in which the conveyance operation of

the first board 2a of the first mounting section 101 and

. the coﬁveyance operation of the second board 2b of the

second mounting section 102 are not synchronized with each

other. By so doing, the mounting operation can be

20 performed by selecting the optimum mode from the

synchronous mode and the asynchronous mode according to the

type of the board, the mounting operation and so on, and

the mounting process time can be improved still further.

In particular, when the synchronous mode is selected during

25 the mounting operation of boards of an identical model, the



second nmounting section 102 when the nmounted boards are s unloaded to the
refl ow process in the reflow furnace. By 10 so doing, the refl ow process
can be concurrently performed by concurrently loading the first board 2a
and the second board 2b into the reflow furnace, so that the refl ow
process can be efficiently perfornmed in génparison with the case where the
refl ow process is perforned by |loading the 15 first board 2a and the second
board 2b into the reflow furnace in accordance with varied tim ng.

Mor eover, as shown in Fig. 3, by providing the unloaders 1A and 11A, the

pl acenent - pgshht O debperbiiiBas Conveysher uabLstiBgandekiB g theart
unl oaders 1C and 11C 20 with a board positioning stopper 32 and a board

arrival detggti;PPRSENSOr 2 £ A0t cSHOVEInBhrBOL LT e fr@nt t8LeF6RE, ENgle I N
t he board conveyance direction, the boards 2a and 2b can be positioned

ei ther at thsuhtong llgfgcé’éstjﬂfméeééne}ﬂg Fhrther reveg@nveyance direction.
Therefore, the pre-placenent 25 standby positions FA and SA, the placenent

positions FB and 87 SA,apdviPe POSd - RIGRImRML 5&@%%@Mn@0555F8@§tE§ and SC

for positioning the boards 2a and 2b in the conponent nounting work areas

201 and 202,¢a n?@darﬁiéﬂ aplleprdet er i ned 19y t Rernhasl s Hiqt hed NnEorgmtion
of the sizes o he boards 2a and 5 2b, the state of distribution of the

B oo oA s TR R ke JULgS, o188 Benl Brbacst o
synchronously from the first mounting section 101 and the

' second mounting section 102 when the mounted boards are
unloaded to the reflow process in the reflow furnace. By

10 so doing, the reflow process can be concurrently performed
by concurrently loading the first board 2a and the second
board 2b into the reflow furnace, so that the reflow
process can be efficiently performed in comparison with the
case where the reflow process is performed by loading the

15 first board 2a and the second board 2b .into the reflow
furnace in accordance with varied timing.

’ Moreover, as shown in Fig. 3, by providing the
unloaders 1A and 11A, the placement-position determining
conveyance units 1B and 11B and the unloaders 1C and 11C

20 with a board positioning stopper 32 and a board arrival
detection sensor (not shown) at both the front and rear ends
in the board conveyance direction, the boards 2a and 2b can
be positioned either at the front end or the rear end in the

board conveyance direction. Therefore, the pre-placement

25 standby positions FA and SA, the placement positions FB and



fromthe conponent feeding device and so on. Wien a tray type conponent
feeding unit is 10 arranged in place of the first conponent feeding unit
8A or 8B or the second conponent feeding unit 18A or 18B, it is acceptable
to provide an automatic tray replacing unit to automatically replace the
tray type conponent feeding unit. By sog8doing, the nounting operation is
not stopped by the 15 shortage of conponents of the conponent feeding
device or the like during the conmponent nmounting, and the conponent 0 feed
is continuously perfornmed. In addition, the perfornmances during the actual

production,ssughdagha f@sdt-piewehicnd Shgediby .sositivhg et phadust i oo
capacity can be 20 inproved. Mireover, if the constituent elenents of the

conmponent nByKH ¢ 16h ARPaFIRE USESrdSULA asat e cienpene ntomp esh Ngmbtht sngt hei r
automatic replacing units, the recognition devices, the |oaders, the

pl acenent - pasHk | SR @t €4 N o @&mvsaaagswﬁafﬂmﬂieﬁ@ﬁm%@a@@r@beare
each 88 forned into a nodul e, then the conponent nounting apparatus can be

devel oped by, propst! yntephaekngribe skenpat $iReCUie i dhes | pProygnent
of the mounting apparatus in the future. That is, the conponent nounting

apparatus cgg, Stihe deyelopedqopt iy &Pl €l et 8sﬂ@$ﬁﬂ§ffﬁ ®ARECAh the
constituent el ement on the basis of the fundamen el enents. Moreover, if

the constitugploelenenise akg Har Mdnted, the state of distribution of

the positions in which the components are sucked and held

. from the component feeding device and so on.
When a tray type component feeding unit 1is
10 arranged in place of the first.component feeding unit 8A or
8B or the second component feeding unit 18A or 18B, it is
acceptable to provide an automatic tray replacing unit to
automatically replace the tray type component feeding unit.
By so doing, the mounting operation is not stopped by the
15 shortage of components of the component feeding device or
the like during the component mounting, .and the component
' feed 1s continuocusly performed. In addition, the
performances during the actual production, such as a fast
mounting speed, i.e., the real production capacity can be

20 improved.

Moreover, if the constituent elements of the
component mounting apparatuses, such as the component
feeding units, their automatic replacing units, the
recognition devices, the loaders, the placement-position

25 determining conveyance units and the unloaders, are each



into nodul es as described above, it is possible to cope wth the change of
the types of the boards and conponents 10 only by properly replacing the
nodul e of each constituent elenent even at the tinme of changing the types
of the boards and conponents, and the productivity per device
installation area, i.e., the areal produésivity can also be inproved. 15
Mor eover, al though the conponent nounting work area 200 of the

af orenenti oned nounti ng apparatus is divided into the two parts of the
first conponent nmounting work area 201 and the second conponent nounti ng

work area 20Zmedhenddrachiedield S tiodn |t teshpende mbwitsimn apperstos 20
equal parts and nmay be divided into two parts at an arbitrary ratio.

(Second Enbgghimept) FBeeCopRanNenl; NRpHiddId Sy HepyDaichgretdiog oéléhentsecond
enbodi ment of the present 1nvention will be 25 described next with

reference t9-Fbgaid§ tBr eugh froPdnerB9 AeCeondi hPuh® il Sarecoths in
enbodi nent, as shown in Fig. 10, a plurality of conponent nounting

appar at usestnaceedi-8g t enhhe if, r st erhagidmmt aldudimedappgei fes ton
constitute an el ectroni c conponent - nounted board production 5 line, and a

o, SunopLedanctoar bang bosy O xdeihonhs it sl comoagnts .
board 2d iSconstituent element on the basis of the fundamental
elements. Moreover, if the constituent elements are formed
. into modules as described above, it 1is possible to cope
with the change of the types of the boards and components
10 only by properly replacing the module of each constituent
element even at the time of changing the types of the
boards and components, and the productivity per device
installation area, i.e., the areal productivity can also be
improved.
15 Moreover, although the component mounting work
area 200 of the aforementioned mounting apparatus 1is
. divided into the two parts of the first component mounting
work area 201 and the second component mounting work area
202, the structure is not limited to the division into two
20 equal parts and may be divided into two parts at an
arbitrary ratio.
(Second Embodiment)
The component mounting system and method of the

second embodiment of the present invention will Dbe

25 described next with reference to Fig. 10 through Fig. 22.



unl oaded. It is to be noted that this second enbodinent is provided for
handl i ng the board that is unloaded fromthe 10 printer and nounted with no
el ectroni c conponent. However, the present invention is not limted to
this and is allowed to be applied even in, for exanple, the case where an
el ectronic conponent(s) is to be further8founted on a board on which

el ectroni c conponents have al ready been partially 15 nounted in the course
of the production Iine of the electronic conponent-nounted board. In the
above case, the termof "unmounted board” in the follow ng description
means the board on wihcipmliest riomi thtsnperentls cdwe imensadyrs besewpakti al |y
nmounted. 20 In the conponent nounting system of the second enbodi nent
shown in Fipigl0,14,hr ee shupohetny ndfuntongonapparmabusesngf #pgardtasesr di ng
to the first enbodinent are joined together to constitute one nounting
appar at us g&aederdirdyo teDWHd Ngiapparaibasligkatpsars ejpahaad tougettrer , tand
they 25 are referred to as a nounting apparatus group A and a 90 nounti ng

appar at us geeNptBrut® dheeldrecopl acesmpdbnéenptacentéachadeddoprbbiection
pre-processing side of the nounting apparatus group A a place |ocated on

the post-procgssi 884 & B6all t(hamFDURbdNGoaRRAcA Usa g GgadanZict be pee-
processi ng side of the nounting apparatus group B and a place |ocated on

the post-praegsseag witde ebmpbefBYNtiNgerdppacatly Jlos@ed dirfrcar casged
first, second and third connective conveyance units CCl, CC2 and CC3
(correspondiBflponent mounting apparatus, and a mounted board 2d is
. unloaded. It is to be noted that this second embodiment is
provided for handling the board that is unloaded from the

10 printer and mounted with no electronic component. However,
the present invention is not limited to this and is allowed
to be applied even in, for example, the case where an
electronic component(s) is to be further mounted on a board
on which electronic components have already been partially

15 mounted in the course of the production 1line of the
electronic component-mounted board. In the above case, the

. term of "unmounted board" in the following description
means the board on which electronic components have already
been.partially mounted.

20 In the component mounting system of the second
embodiment shown in Fig. 10, three component mounting
apparatuses of Fig. 1 according to the first embodiment are
joined together to constitute one mounting apparatus group.
Two mounting apparatus groups are joined together, and they

25 are referred to as a mounting apparatus group A and a



to the conveyance path changing units 901, 902 and 903 of 10 the first
enbodi nent) which can be noved in a direction perpendicular to the
direction in which the board 2 is conveyed and is able to turn the board 2
at an angle of 180 degrees. As a result, the el ectronic conponent-nounted
board production line is conposed of theggounting apparatus 15 group A, the
nounti ng apparatus group B and the first, second and third connective
conveyance units CCl, CC2 and 16 CC3. The upward and downward arrows in
Fig. 10 indicate the directions of novenent of the connective conveyance

unit CC. 20mEh@eidd dSpardt@ychastp SHOW NG the epesatpoaced othe prast
connective conveyance unit CCl of the conponent nounting system of the

second enbodbseda Fbl. Y2d s grdlovedaddirshovnknget he fopedat | oRoghtifibe
second connective conveyance unit CC2 of the conponent 25 nounting system

of the secoggpgﬁ@@@é MBRbup9h, Fig. pldcd s18chtawchar trishoyh 8g-p PeceBsL Akl on

of the thi connective conveyance unit CC3 of the component nounting

system of thegsecond EBOGIERind Gpphdathsan (goha 92d sehemehibc phan view

5 showi ng a nounting apparatus group and a first "connective conveyance

unit Cel | Oﬁf‘&@é’sé’gngggi %Stcsﬁar@h%i deo e £:0e aBB?E:QtEQ”Yg%@ﬂPeBdia&R?tEO” of

Fig. 10. The upwar ownward arrows Inthe figure indicate the

directions gf,opvepRateal dhefd r5bsCOPRELLEYengORYBYARGE Ul tnGllting
apparatus group B are arranged £first, second and third
' connective conveyance units CCl, CC2 and CC3 (corresponding
to the conveyance path changing units 901, 902 and 903 of

10 the first embodiment) which can be moved in a direction
perpendicular to the direction in which the board 2 1is
conveyed and is able to turn the board 2 at an angle of 180
degrees. As a result, the electronic component-mounted
board production line is composed of the mounting apparatus

15 group A, the mounting apparatus group B and the first,
second and third connective conveyance units CCl, CC2 and

‘ CC3. The upward and downward arrows in Fig. 10 indicate
the directions of movement of the connective conveyance
unit CC.

20 Fig. 11 is a flowchart showing the operation of
the first connective conveyance unit CCl of the component
mounting system of the second embodiment.

Fig. 12 is a flowchart showing the operation of
the second connective conveyance unit CC2 of the component

25 mounting system of the second embodiment.



10 Fig. 15 is an enlarged schematic plan view show ng a conmponent nounting
apparatus Al |ocated on the uppernost-stream side of the nounting
apparatus group A located on the upstreamside, the first connective
conveyance unit CO and a printer 900 | ocated on the 15 upstream side of
the unit CCl in the board conveyance diPéction of Fig. 10. The upward and
downward arrows in the figure indicate the directions of novenent of the
first connective conveyance unit CCl, and the sidewi se arrows indicate the
board conveyance direction. 20 Fig. 16 is an enlarged schematic plan view
showi ng a conmponent nBigti hd appar af Lswetart | sbavédgt hbe paHassiostekam
side of the nounting apparatus group A |ocated on the upstream side, a
second conngled i YRirdomvey@ate vienidtorQEd aamck aumbhpédant fndue | pgapparat us
Bl 25 | ocated on the uppernost-stream side of the nounting 92 apparatus
group B | ocadvedt omngt Ses demnst r gan secendf embedimemtr d conveyance direction
of Fig. 10. The upward and downward arrows in the figure indicate the
directions of novenerigof the Secomd cenbecyéde scherybhce mhanh CC2ewand 5
the sidewi se arrows indicate the board conveyance direction. Fig. 17 is an
enl arged schesmihg 8l ABuMtemMy sbostagua goappnRnandoanfingt appanattsvel | |

| ocated on the downnost-stream side of the nounting apparatus group B

| ocated on ¢bgveounstr eatsi del aothited comnebki wep sy ezonveydeceointhe CC3
and a refl ow device 904 | ocated on the

board conveyance direction of Fig. 10. The upward and
. downward arrows in the figure indicate the directions of
movement of the first connective conveyance unit CCI.

10 Fig. 15 is an enlarged schematic plan view
showing a component mouﬁting apparatus AI locafed on the
uppermost-stream side of the mounting apparatus group A
located on the upstream side, the first connective

conveyance unit CCl and a printer 900 located on the

15 upstream side of the unit CCl in the Dboard conveyance
direction of Fig. 10. The upward and downward arrows in
. the figure indicate the directions of movement of the first

connective conveyance unit CCl, and the sidewise arrows
indicate the board conveyance direction.

20 Fig. 16 1is an enlarged schematic plan view
showing a component mounting apparatus AIII located the
downmost-stream side of the mounting apparatus group A
located on the upstream side, a second connective
conveyance unit CC2 and a component mounting apparatus BI

25 located on the uppermost-stream side of the mounting



downstream side of the unit CC3 in the board conveyance direction of Fig.
10. The upward and downward arrows in the figure indicate the directions
of novenent of the third connective conveyance unit CC3, and the sidew se
arrows 15 indicate the board conveyance direction. Fig. 18 is a schematic
pl an view showi ng the two O nounting appapatus groups A and B and the first
and second connective conveyance units CClL and CC2 in the conponent
nounting system of the second enbodi mrent of Fig. 10. The 20 upward and
downward arrows in the figure indicate the directions of novenent of the

first and sgeond conngebipe B COPMEYRACRHNELE Golnatd G&2, sadd Ute shgew se
arrows indicate the board conveyance direction. Fig. 19 is a bl ock diagram

showi ng the,siFuctigeyancel dDNecotfOlorsepison 16f, therial eGHRARKC and
conponent - nount ed 93 board production |ine of "the conponent nounting system

of _ the secandhenbodieals Fixd. 120 i3 ol opka 2oy apnpactialder showng the.

pecul iar portion o conponent nounting systemof the 5 second

enbodi nent o, e, £0DET o URLEGHA0R (O, LRGK € URRRS A S YRt dc@PPag A4 US TN
d pr odu

t he el ectronic conponent- nounted board production’line of the conponent

T E N i R A e
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el ectronic 15 Fig.

is an enlarged schematic plan view
showing a component mounting apparatus BIII located on the
. downmost-stream side of the mounting apparatus group B
located on the downstream side, a third connective
10 conveyance unit CC3 and a reflow device 904 located on the
downstream side of the unit CC3 in the boérd conveyance
direction of Fig. 10. The upward and downward arrows in
the figure indicate the directions of movement of the third
connective conveyance unit CC3, and the sidewise arrows
15 indicate the board conveyance direction.
Fig. 18 is a schematic plan view showing the two
‘ mounting apparatus groups A and B and the first and second
connective conveyance units CCl and CC2 in the component
mounting system of the second embodiment of Fig. 10. The
20 upward and downward arrows in the figure indicate the
directions of movement of the first and second connective
conveyance units CCl and CC2, and the sidewise arrows
indicate the board conveyance direction.
Fig. 19 is a block diagram showing the structure

25 of the control section of the electronic component-mounted



conponent - nount ed board production line of the conponent nounting system
of the second enbodinent. Fig. 22 is a plan view of the connective
conveyance unit CC of Fig. 21. Anobng the three conponent nounting
apparatuses Al, Al and Alll of the nounting apparatus group A of the
conponent nounting system the front-sidé3nounting sections A, A2 and A3
(each corresponding to the first nmounting section 101 of Fig. 1) are
arranged on the front side of Fig. 20 10, and the rear-side nounting
sections al, a2 and a3 (each corresponding to the second nounting section

102 of Fig.pnddrdapecancangedlanet ker rems somipondhe oot sigdes et | oif
section Al and the rear-side nounting section al constitute the first one

conponent npHat 8o Pateddtmét . the front 25 side nmounting section A2 and
the rear-side nmounting section 94 a2 constitute the second one conponent

nmounting apparatus AFlg, apd tBeaf mrlckside gmuntde Secty osh A3 egdthae
rear- side nounting sectlon a3 constitute the third one conponent nounting

apparatus AbLbylbhkewoseioamug the Wn%rén%omﬁndﬂl)@?%t@ﬂ appataé uses
Bl, Bl and BIll of the nounting apparatus group B ront-side

mount | 59 Se%beﬂé BlooBZmand B3n(eaglk cogreseandigt o theo figst ameRting
section 101 of Fig. 1) are arranged on the front side of Fig. 10, and the

rear-side @Hﬂﬁbﬂ@n%eﬁbhﬂr&%ngli lggalad%mlﬁe%@ HQ: GHdreSPORLhPEnkaLt he
second nmounting section 102 of Fig are arranged on the rear side. The
front-side HBHHEEHQ board production line of the component mounting
. system of the second.embodiment.
Fig. 21 is a perspective view showing an example
10 of the connective conveyance unit CC of the electronic
component-mounted board production line of the component
mounting system of the second embodiment.
Fig. 22 is a plan view of the connective
conveyance unit CC of Fig. 21.
15 Among the three component mounting apparatuses AI,
AIT and AIIT of the mounting apparatus group A of the
‘ component mounting system, the front-side mounting sections
Al, A2 and A3 (each corresponding to the first mounting
section 101 of Fig. 1) are arranged on the front side of Fig.
20 10, and the rear-side mounting sections al, a2 and a3 (each
corresponding to the second mounting section 102 of Fig. 1)
are arranged on the rear side. The front-side mounting
section Al and the rear-side mounting section al constitute

the first one component mounting apparatus AI, the front-

25 side mounting section A2 and the rear-side mounting section



section Bl and the rear-side nounting section bl constitute the first one
conmponent nounting apparatus Bl, the front- side nounting section B2 and
the rear-side nmounting section 15 b2 constitute the second one conponent

nmounting apparatus BIl, and the front-side nounting section B3 and the
rear- side nmounting section b3 constitut®ithe third one conponent nounting
apparatus Blll. Simlarly to the conponent nmounting apparatus of Fig. 1,

each nounting section is 20 provided with a | oader L (one exanple of the
pre-pl acenent conveyance unit, corresponding to the first |oader 1A or the
second | coadg?r 2Anetitheef ithet esdmod nent) coap¥nkalil endunt(iore eraapbeusf the
pl acenent conveyance unit, corresponding to the first placement-position
det er mi ni nga2H, cony eyaercer k- siBeomduie: isec onecpl @c eRBNanposilie one85-
determ ni ng conveyance unit 11B of the first enbodiment) and an unl oader U

(one exanpl gi @& hbenPOS - PLOECESENE3 convEyance ti t thind r espondinpgnentt he
first unl oader 1C or the second unl oader 2C of the first enbodi nent).

Mor eover, Smaulbtyﬂ?%s Leper BR.& coprespondi ng Kewvitshe bypassy cotiveyanaeeeuni t
30 of the first enbodinment) is provided in the mddle portion of the

front-gide pEEPbL&G SeRfur@indndapPeridses Siglg mpunt i agd sexiioNofVdROVET,
a first nounting |lane JA is conposed of 10 a |oader LAl, a Y-table TAl, an

gnl\(??gglr euﬁguﬁti%dﬂpéﬁtus Grédll e 72 f ram rlierdebubf2nga skeadensLA3,
Bl, B2 and B3 (each corresponding to the first mounting
‘ section 101 of Fig. 1) are arranged on the front side of Fig.
10, and the rear-side mounting sections bl, b2 and b3 (each
10 corresponding to the second mounting section 102 of Fig. 1)
are arranged on the rear side. The front-side mounting
section Bl and the rear-side mounting section bl constitute
the first one component mounting apparatus BI, the front-
side mounting section B2 and the rear-side mounting section
15 b2 constitute the second one component mounting apparatus
BII, and the front-side mounting section B3 and the rear-
‘ side mounting section b3 constitute the third one component
mounting apparatus BIII. Similarly to the component
mounting apparatus of Fig. 1, each mounting section 1is
20 provided with a loader L (one example of the pre-placement
conveyance unit, corresponding to the first loader 1A or
the second loader 2A of the first embodiment), a Y-table T
(one example of the placement conveyance unit,

corresponding to the first placement-position determining

25 conveyance unit 1B or the second placement-position



and an unl oader UA3, which belong to a series of front-side nounting
sections Al, A2 and A3 of the nounting apparatus group A A second
nounting | ane Ja is conposed of a |oader 15 Lal, a Y-table Tat, an unl oader
Ual, a | oader La2, a Y- table Ta2, an unloader Ua2, a |oader Lai, a Y-table
Tai and an unl oader Ua3, which belong to%a series of rear-side nounting
sections al, a2 and a3 of the nounting apparatus group A A first bypass

| ane BPA is conposed of first 20 through third bypass conveyance units BP1,
BP2 and BP3 arranged in the center portions of the three conponent

mount i ng appef @tmsesndl coAvkyandeAlddit r espectfi vehy, fafstheeminodimhémny)
apparatus group A Mreover, a first nmounting | ane JB is conposed of 25 a

| oader LBL,amd Y-drablghTBkeranuunl(eader ekBihpla | oadethé Bpod6-nl¥ctmbhe TB2,
an unl oader UB2, a |oader LB3, a Y-table TB3 and an unl oader UB3, which

bel ong to acserégsn@é Hhop] - sbdeesPOHALhYY tBeehieOTs i3k, B2 crdeB310fot he
nmounti ng apparatus group B. A second nounting |l ane Jb is conposed of a

| oader 5 Lbipeasdcdabl enlbbdeamaindpagiee tbrst achidedeteb?, aM¥rebabbe Tb2,
an unl oader Ub2, a | oader Lab, a Y-table Tb3 and an unl oader Ub3, which

bel ongsto ay S%S/F%%SOfla{@@-r BSI deorFREflondd reectd onsebbyddd aAndohdegbint be
nmounti ng apparatus group B. A second bypass |ane BPB is conposed of fourth

10 through gjxth3byBassne0Re¥aneapdiiterBh4, 1 SRS AN BP6i @r taagaddinet he
center portions of the three conponent
portion of the front-side mounting section and the rear-
. side mounting section.
Moreover, a first mounting lane JA is composed of
10 a loader LAl, a Y-table TAl, an unloader UAl, a loader LAZ,
a Y-table TA2, an unloader UA2, a loader LA3, a Y-table TA3
and an unloader UA3, which belong to a series of front-side
mounting sections Al, A2 and A3 of the mounting apparatus
group A. A second mounting lane Ja is composed of a loader
15 Lal, a Y-table Tal, an unloader Ual, a loader Laz, a Y-
table Ta2, an unlocader Ua2, a loader La3, a Y-table Ta3 and
‘ an unloader Ua3, which belong to a series of rear-side
mounting sections al, aZ2 land a3 of the mounting apparatus
group A. A first bypass lane BPA is composed of first
20 through third bypass conveyance units BPl, BP2 and BP3
arranged in the center portions of the three component
mounting apparatuses AI, AII and AIII, respectively, of the
mounting apparatus group A.

Moreover, a first mounting lane JB is composed of

25 a loader LBl, a Y-table TB1l, an unloader UB1l, a loader LBZ,



nmounting apparatuses Bl, BIl and BlIl, respectively, of the nounting
apparatus group B. If the bypass conveyance units BP or at |east the 15
bypass conveyance unit BP | ocated on the downstream side of the board
conveyance direction is conposed of an upper-side bypass |ane and a

| ower - si de bypass | ane arranged on the bewer side of the upper-side bypass
| ane, then two bypass |anes can be secured even though the installation
area is 20 small, and the space utilization efficiency can be increased.
Moreover, in this case, it is acceptable to arrange each nounting |ane on

a roughly igentigsleptane as uhhshaof, ukD) exashier 1BB, uppertshble Dypass
| ane, use the upper-side bypass | ane specially as an unnounted board 25

conveyance }LageaandnUsgatheuhonesnstHenbypagstbanes8¥iespeei akbiragiae
nount ed board conveyance |ane. If the bypass conveyance units BP or at

least the Pypassngonueyapre wait HBP Logakeden e M@iﬂ@a%thgth§

conposed of two bypass conveyance units juxtaposed right 5 and lTeft, then a

plurality o ags | an ; Ll ¥, Pk QVi checgn Lve
D e EPUBSES LBnSeEgR Reuipis chel vihroutdatosEachcegrasgiive

fromoge |apg: !halyle.ppcabsd adacentiyale BN CPNssbeye rgpnveyance 10

uni t and T'ocated on the upsfream side of the board conveyance direction
and enablestgﬂfeuebg?dhﬂguﬂiogggrb@ﬁﬁg a loader Lab, a Y-table Tb3 and

an unloader Ub3, which belong to a series of rear-side
‘ mounting sections bl, b2 and b3 of the mounting apparatus
group B. A second bypass lane BPB is composed of fourth
10 through sixth bypass conveyance units BP4, BP5 and BP6
arranged in the center portions of the three component
mounting apparatuses BI, BII and BIII, respectively, of the
mounting apparatus group B.
If the bypass conveyance units BP or at least the
15 bypass conveyance unit BP located on the downstream side of
the board conveyance direction is composed of an upper-side
‘ bypass lane and a lower-side bypass lane arranged on the
lower side of the upper-side bypass lane, then two bypass
lanes can be secured even though the installation area is
20 small, and the space utilization efficiency <can be
increased. Moreover, in this case, it 1is acceptable to
arrange each mounting lane on a roughly identical plane as
that of, for example, the upper-side bypass lane, use the
upper-side bypass lane specially as an unmounted board

25 conveyance lane and use the lower-side Dbypass lane



to one conveyance lane that is |located adjacently to each connective
conveyance unit CC and | ocated on the downstream side of the board
conveyance direction. Each connective 15 conveyance unit CC has a structure
roughly identical to that of the aforenentioned | oader L (LAl, LA2, LA3,

Lal , La2, Lai, LB1l, LB2, LB3, Lbl, Lb297Lb3), the Y-table T (TA1, TAZ2,
TA3, Tat, Ta2, Tai, TB1, TB2, TB3, Tbl, Tb2, Tb3) and the unloader U (UAL,
UA2, UA3, Ual, Ua2, Ua3, UB1, UB2, UB3, 20 Ubl, UWb2, Wb3) and has a
structure roughly identical to that of the first and second | oaders | A and

2A, the firgpecaath sesond b aceIBMboLOS! ddidfe el e M MAY conveyance uni-s
1B and 2B, the first and second unl oaders 1C and 2C of the conponent

nounting apparatus of1thend iBghaeabeshv@®iincd hen 28s seet ona £€C1 628t bendri ven
back and forth in the board 98 conveyance direction by synchronizing a

pai r of beltsobys nBaRsyQica Ghivenpevbcer&d ONekONASKHHEVELANYEYANES unit
not or or two connective conveyance uni t nmotors. Mbreover, wi dt h adj ust nent

can be perfegﬁsgs@&%rfdiﬂgotBbe%svviéHrmé_)jarﬁzé hgnbear d & tapJaid ngi%;it@@

position of at [east one belt” novable wth respect to the other be

according tgnztaﬂg_ebf\@,dt@hgﬂ tahggPefgﬁf@yt%fb%ﬁgggy%rf& t 8gn D3Rl sy@fet he

size data o oard 2 preparatorily stored”in the nenory MEM or a

dat abase 10 . Mor pegifically, the adjustment 10 can be perfornmed by
rotating a %Ffmgcggélagéghged in the wdthw se direction by the driving

of a motor for wdth Each connective conveyance unit CC (CCl, CCZ,

‘ CC3) receives one board 2 (2a, 2b, 2c¢, 2d) from one lane
that is located adjacently to each connective conveyance

10 unit CC and located on the upstream side of the board
conveyance direction and enables the unloading of the board

to one conveyance lane that is located adjacently to each
connective conveyance unit CC and located on the downstream

side of the board conveyance direction. Each connective

15 conveyance unit CC has a structure roughly identical to
that of the aforementioned loader L (LAl, LAZ2, LA3, lal,

. La2, La3, LBl, LB2, LB3, Lbl, 1Lb2, Lb3), the Y-table T (TAl,
TA2, TA3, Tal, Ta2, Ta3, TBl, TB2, TB3, Tbl, Tb2, Tb3) and

the unloader U (UAl, UA2, UA3, Ual, Ua2, Ua3, UB1l, UB2, UR3,

20 Ubl, Ub2, Ub3) and has a structure roughly identical to
that of the first and second loaders 1A and 2A, the first

and second placement-position determining conveyance units

1B and 2B, the first and second unloaders 1C and 2C of the

component mounting apparatus of the first embodiment. The

25 section CC can be driven back and forth in the Dboard



adjustnent in the widthw se direction and noving a nmenber for supporting
one belt fixed to a nut portion neshed wwith the ball screw close to or
apart froma menber for 15 supporting the other belt in the wi dthw se
direction. If the notor for the width adjustment is a pulse nmotor, then S
the wi dth adjustnment can be performed bySgotating the pulse notor by the
nunber of pulses wth an automatic w dthwi se shift pulse signal fed from
the control unit 1000 or the 20 like. This width adjustnment operation is
not performed when the board is detected by the board detection sensor DC

of the Con@ﬁd%&mvgya@@eimi byCG anchmeif oimedaopad r whenbed tisodsd i s
detected. Fig. 21 and Fig. 22 show one exanple of the 25 connective

conveyance pids G5 Petgaiihe widdidee siesenébednd8ctliaterconkepainceofurinveyor
rail portions 112 and 112 for | oading and unl oading the board 2 are placed

on a turningytglevieerddleoandct Nfet BbABGadewi eRit2hdte rizade Notabadte to
an angle of at |east 180 degrees, preferably 360 degrees, 5 by neans of a

rotation dr@/&ﬂ%f%ﬁ%%@n@% aSe BdOtHed SR @Ing The iy ningtidevt ce
121 is noved Iin a direction perpendicular to the board conveyance

di reCt%On byp@ Brb¥8 Sesti Q303 13Hcho@sityenaior il i pdess 302l vatt 3022,
of a at er-descri bed second noving unit 301 and enabl es the 10 conveyance

of the boarg,2.hel d Ryt he pad e ob ccanyeygtneai lpelRorstensdidg ard 442 with
respect to any one of the first
width of the board 2 to be conveyed on the basis of the
' size data of the board 2 preparatorily stored in the memory
MEM or a database 1001. "More specifically, the adjustment
10 can be performed by rotating a ball screw arranged in the
widthwise direction by the driving of a motor for width
adjustment in the widthwise direction and moving a member
for supporting one belt fixed to a nut portion meshed with
the ball screw close to or apart from a member for
15 supporting the other belt in the widthwise direction. If
the motor for the width adjustment is a pulse motor, then
‘ the width adjustment can be performed by rotating the pulse
motor by the number of pulses with an automatic widthwise
shift pulse signal fed from the control unit 1000 or the
20 like. This width adjustment operation is not performed
when the board is detected by the board detection sensor DC
of the connective conveyance unit CC and performed only
when no board is detected.

Fig. 21 and Fig. 22 show one example of the

25 connective conveyance unit CC. Details will be described



nmounting | ane JA, the first bypass | ane BPA and the second nounting |ane
Ja. The air cylinder 3021 enables the turning device 121 to be positioned
in either one of the 15 nmounting | ane JA and the bypass | ane BPA, while the
air cylinder 3022 enables the turning device 121 to be 0 positioned in
either one of the first nmounting | ane JA%and the second nounting | ane Ja.
Mor eover, when the first bypass | ane BPA is conposed of the two upper and

| ower 20 bypass | anes, boards can be conveyed to their respective bypass

| anes by noving up and down the turning device 121 by a drive device 1202,

such as a rpjesy. actugiDis Of aonbbist mMRMIING A torl20112 Raher ence purer al
309 denotes the control section of the connective conveyance unit CC, the

25 control se£41{0§ kgEeuMilBEdAnYarinR! borsignaks geseeubed ia 406ndetail
bel ow, controlling a distributing or integrating operation on the basi s of

the recei vede$igbal 2aNdanQUERIt £ PG By SEEREe dESTI i Degadd Betathbbel ew. It
is preferable to prOV|de each conveyor rail portion 112 with a 5

contractiongfabhgld2lratati t 0t N 80030k oK, I%ﬁksetfeqra%ﬁ,ndswoaégeeegp that.
t he radi us of the turning device 121 in’its turns can be reduced as mnuch

as possi bl ebgym@aa@' g Of ro%@@aﬁ' a&u%d SOAtIACT 3 PN, A8 @R exappkgrpf the
connective ¢ nveyance unit CC, board conveyi ng device for conveying

circuit boa %F berfed 1,9 &‘é@f&éoﬂﬁ FERESCE, {PUNt hge.appahat us,
nor e speC| |ca "a board Conve i ng device that perforns

perpendlcular to the board conveyance direction by a drive

. section 302, such as two air cylinders 3021 and 3022, of a
later-described second moving unit 301 and enables the

10 conveyance of the board 2 held by the pair of conveyor rail
portions 112 and 112 with respect to any one of the first

mounting lane JA, the first bypass lane BPA and the second

mounting lane Ja. The air cylinder 3021 enables the

turning device 121 to be positioned in either one of the

15 mounting lane JA and the bypass lane BPA, while the air
cylinder 3022 enables the turning device 121 to be

. positioned in either one of the first mounting lane JA and
the second mounting lane Ja. Moreover, when the first

bypass lane BPA is composed of the two upper and lower

20 bypass lanes, boards can be conveyed to their respective
bypass lanes by moving up and down the turning device 121

by a drive device 1202, such as a rotary actuator, of a

first moving unit 1201. Reference numeral 309 denotes the

control section of the connective conveyance unit CC, the

25 control section receiving a variety of signals described in



distribution of circuit boards 2 for a plurality of board conveyance paths
is described belowin detail with reference 15 to Figs. 21 to 27. It is
noted that |ike constituent nmenbers are designated by |like reference
nuneral s throughout the drawings. Fig. 21 shows the board conveyi ng device
CC, and Fig. 22 is a plan view of the bbapd conveying device which 20 is
an exanpl e of the connective conveyance unit of Fig. 21. This board
conveyi ng devi ce operates for conveying a board 2 carried in fromany one
of a first conveyor position 11-1, a second conveyor position 11-2 and a

third convey®tai poydica) leoRtrwhichgare |dcatrathenngeoupsineagrstiey to
25 any one of a first board-conveyi ng conveyor portion 21, a 101 second

boar d- conveyh8ga €05 EYBh PehHLi Oba22s @ $hi r dhboardreg @Ry digyEonyeynd
portion 23 and a fourth board-conveying conveyor portion 24, which are

I ocated on éﬁ@;t:&'@m reansighde. désésiweged:t hakthhe fhesswboar dtconyeying
conveyor 5 portion 21, the third board-conveyi ng conveyor portion 23 and

the fourth Hoardr£onyeyh NGrSOINEYOLcROELAPEYSA that psetves for wsehas a
bypass | ane are arranged at an equal height |evel, ile the second

boar d-gonvezbﬂergegy@%awMQ@ 22 1% AHARIR IOl USE: abeds §€688dehYPaSS
| ane 10 above or below the fourth board-conveyi ng conveyor portion 24,

al though thgo%;@eﬂd boghd: CoRYCYLAGEOBY CYRL POFhLRE ddvidBy1be ofl Ligd as
in the foregol ng en%odlnent. The board conveying device CCis provided with

a turns can be reduced as much as possible by bending or

. expansion and contraction.
As an example of the connective conveyance unit CC,
10 a board conveying device for conveying circuit boards 2 to
be fed to the electronic component mounting apparatus, more
specifically, a board conveying device that performs
distribution of circuit boards 2 for a plurality of board
conveyance paths is described below in detail with reference
15 to Figs. 21 to 27. It is noted that 1like constituent
members are designated by like reference numerals throughout

‘ the drawings.

Fig. 21 shows the board conveying device CC, and
Fig. 22 is a plan view of the board conveying device which
20 is an éxample of the connective conveyance unit of Fig. 21.
This board conveying device operates for conveying a board
2 carried in from any one of a first conveyor position 11-1,
a second conveyor position 11-2 and a third conveyor
position 12-2, which are located on the upstream side, to

25 any one of a first board-conveying conveyor portion 21, a



conveying and turning device 1101, a first noving unit 1201, 15 a second
noving unit 301 and a control section 309, where these units are integrally
formed into one unit so as to execute functions of the board conveyi ng
device. Since the devices of the conveying and turning device 1101 and the
like are integrally formed into one unit l0fhe board 20 conveying device CC
can be nmade quite conpact in terns of its installation space as conpared

wi th the conventional connective conveyance unit including no rai
contracting unit in a conveyance direction 3Y of the circuit board 2 as
shown in Fi gec@2d Bsaadeoonveyéngxanpiveyonheoeds orhe25 aonvendi bnakd-
connective conveyance unit requires an 102 installation space of about 1.8
m the boardofnosyeyngondeyoeepoCtabnt [2i3s aerbadi fieatth equarésconigyabgut
0.45 m In the follow ng description, the conveying and turning device

1101, the ftbatefoyi RYritiioh 1201, whhehsegendlooytag Dnunilie 38dwasdrebm
control section 309 are explained in detail. First, the conveying and

turning devkegellOIti S5 expledi netht Thee cOIWEYi B@aatdcbuvaypggdevhoeydtOl is
provided 10 with a holding and conveying device 111, a turning device 15

121 and a rgbkteent naGt ivige uthird3boagAdcparkoiag tdvao@Weyanteonf 28he
circuit board 2 along the conveyance direction 3Y and the turning of the
circuit boagdy2,t®$ fourth board-conveying conveyor portion 24 that
serves for use as a bypass lane are arranged at an equal
' height 1level, while the second board-conveying conveyor
portion 22 1is arranged for use as a second bypass lane
10 above or below the fourth board-conveying conveyor portion
24, although the second board-conveying conveyor portion 22
may be omitted as in the foregoing embodiment.
The board conveying device CC is provided with a
conveying and turning device 1101, a first moving unit 1201,
15 a second moving unit 301 and a control section 309, where
these units are integrally formed into one unit so as to
‘ execute functions of the board conveying device. Since the
devices of the conveying and turning device 1101 and the
like are integrally formed into one unit, the board
20 conveying device CC can be made quite compact in terms of
its installation space as compared with the conventional
connective conveyance unit including no rail contracting
unit in a conveyance direction 3Y of the circuit board 2 as
shown in Fig. 22, As a concrete example, whereas the

25 conventional connective conveyance unit requires an



well as the contraction of rails. The hol ding and conveyi ng device 111,
which is a wunit for holding and conveying the circuit board 2 toward O the
conveyance direction 3Y, has a pair of conveyor rail portions 112, conveyor
belts 113, and a belt drive portion 114 for driving the conveyor belts 113
as shown in Figs. 24 20 and 25. Each ofl@he conveyor rail portions 112 has
a rail nmenber 1127 which extends al ong the conveyance direction 3Y so as
to be able. to support both-side end edge portions of the board 2 al ong

t he conveyance direction 3Y, and a contraction rail 1121 which is
rotatably firdtesl tao: Each spaide 25f mexidmart 1128 at, bdthe ehdapdr t¢omge ping he
rail menber 1127 as 103 detailed |ater and which is noved between a
conveyance d¢wisid | 00 Lbi22tlathel ambeddinagt posiduiomesl1@8 pyabbetr &i.145 m.
contracting unit 131. Each conveyor rail portion 112 is provided on a base
pl ate 1124.10\oreeverollowdnderddsmtigtieor; wiHeh deiweeimd hendonveyoing ai |
portions 112 extending along an orthogonal direction 5Y orthogonal to the
conveyance deviestiool3Ytaadriesa tibivékagessuvitsa il eatieonsebbrod hbeing
circuit board 2 to be conveyed can be adjusted according to the w dth of

the cipcuitybpardod tanbe ewaveyedrdiheset@icanveyor arai | eppilhiiardllPn shown
on the upper side in Fig. 25 can be noved along a pair of sliders 1125,
which are §atgion the base plate 1124 al ong the orthogonal direction 5Y,

by rotating a rotational screw 1126 in its <circunferential direction.
First, the conveying and turning device 1101 is
‘ explained.

The conveying and turning device 1101 is provided
10 with a holding and conveying device 111, a turning device
121 and a rail contracting unit 131, and performs the
conveyance of the circuit board 2 along the conveyance
direction 3Y and the turning of the circuit board 2, as

well as the contraction of rails.
15 The holding and conveying device 111, which is a
unit for holding and conveying the circuit board 2 toward
. the conveyance direction 3Y, has a pair of conveyor rail
portions 112, conveyor belts 113, and a belt drive portion
114 for driving the conveyor belts 113 as shown in Figs. 24
20 and 25. Each of the conveyor rail portions 112 has a rail
member 1127 which extends along the conveyance direction 3Y
so as to be able to support both-side end edge portions of
the board 2 along the conveyance direction 3Y, and a

contraction rail 1121 which is rotatably fitted to each rail

25 member 1127 at both end portions of the rail member 1127 as



15 The conveyor belts 113 are belts which extend along the conveyor rai
portions 112 and whi ch support the <circuit board 2 with both-side end edge
portions of the circuit board 2 placed thereon and convey the circuit
board 2 toward the conveyance direction 3Y. The belt drive 20 portion 114
is provided with, in this enbodinment, a #B8or 1142 for driving the
conveyor belts 113, as well as a pulley 1141-1, a belt-tension pulley
1141-2 and conveyance pulleys 1141-3 to 1141-9 nounted on an output shaft
of the notor 1142, as shown in Fig. 24. The conveyor belts 113 25 are
wound ar oundetdiel guul leysrlldid 1 whoickl41s9 mevehowetiweero4at heOrRvVgleece and
nove in a sequence of pulley 1141-1 to 1141-9 to pulley 1141-1 so as to
nove the cipesitidwand?22 todaral tdesmdiovepanteidir ectdonbIY. the adi@ition,
t he conveyor belts 113, the belt 5 drive portion 114 and the pulleys
1141-2 to 1dddrSaa@ring punvt dadli.n eBebhofcdriveyounviesior paktiportliléhsig12
Wth the hol ding and conveying device 111 constructed as descri bed above,
the circuitphearde® d15 £obyeyepldonatti24 he Monveyancelimi oedey obhdY bhet he
drive of 10 the notor 1142 with bot h-side end edge portions of the circuit
board B suppodtedberwédie gonueyareveel trailll porpionisded2i axt hedpapr adbng
conveyor rail portions 112, respectively. The turning device 121 is a unit
for turningatherttodwlai ngiasdt tonveyw ngrdevgorallltabdite t benveyanhrag

shatt direction 3Y and to a thicknesswise direction 4Y of the

. circuit board 2 to be conveyed can be adjusted according to

the width of the circuit board 2 to be conveyed, the

10 conveyor rail portion 112 shown on the upper side in Fig.

25 can be moved along a pair of sliders 1125, which are

laid on the base plate 1124 along the orthogonal direction

5Y, by rotating a rotational screw 1126 in its
circumferential direction.

15 The conveyor belts 113 are belts which extend

along the conveyor rail portions 112 and which support the

. circuit board 2 with both-side end edge portions of the

circuit board 2 placed thereon and convey the circuit board

2 toward the conveyance direction 3Y. The belt drive

20 portion 114 is provided with, in this embodiment, a motor

1142 for driving the conveyor belts 113, as well as a

pulley 1141-1, a belt-tension pulley 1141-2 and conveyance

pulleys 1141-3 to 1141-9 mounted on an output shaft of the

motor 1142, as shown in Fig. 24. The conveyor belts 113

25 are wound around the pulleys 1141-1 to 1141-9 as shown in



1237 in a direction 124 around the axis of the rotating shaft 1237, which
extends al ong the thicknesswi se direction 4Y of the circuit board 2, as
shown in Fig. 23. The turning device 121 is equipped with a rotary actuator
122 as a turn 20 driving source, and a turning nmechanism 123 which is
driven by the rotary actuator 122 to turAO#he hol di ng and conveyi ng device
111. The turning nmechanism 123 is expl ained below. As shown in Figs. 23
and 26, an output shaft 122a of the rotary actuator 122 fitted to a base
plate 125 of the 25 turning nmechanism 123 is fitted to one end of a |ever
1231 105 setkkengiforrd,r aasfiemcofe r bhatd opafiudncee ofandudlepd 12B3-1 haoing a
shaft 1232 is rotatably fitted at its one end to the other end of the

| ever 1231. 1Adplaneb gedrel234 41s-1 rat atabky motveedhteo ¢irecwithelpoand 8f t he
rod 1233. The 5 planet gear 1234 is to be engaged with an internal gear
1235 and atgeatdl2B6, candegaptat éit23%achi X¥d to the rotating shaft 1237
is fitted to the gear 1236. The rotating shaft 1237 is supported against a
franme menber 1110 of the At onveniengesieve ger CBelita t Wb3pearliengbeltll so
as to be 10 turnable in their circunferential direction, while the

beari ngs 114tisuppssitidie hage phat ehb25pulneyend 1a@flthetor atldi+g shaft
1237 is connected to the base plate 1124 of the hol ding and conveying

device 111, pwhiviaethenothen efdtht cbheekokakbhy pbattioha371ks connected to
a | ater-described 15 shaft 2035. Also, a shaft 1238 for both rotation and
up- and-down nove is jAsertalee imbDdangui daghol@refetihey pl@éeice 111
’ constructed as described above, the circuit board 2 1is
conveyed toward the conveyance direction 3Y by the drive of
10 the motor 1142 with both-side end edge portions of the
circuit board 2 supported on the conveyor belts 113
provided in the pair of conveyor rail portions 112,
respectively.
The turning device 121 is a unit for turning the
15 holding and conveying device 111 about the rotating shaft
1237 in a direction 124 around the axis of the rotating
. shaft 1237, which extends along the thicknesswise direction
4Y of the circuit board 2, as shown in Fig. 23. The turning
device 121 is equipped with a rotary actuator 122 as a turn
20 driving source, and a turning mechanism 123 which is driven
by the rotary actuator 122 to turn the holding and conveying
device 111. The turning mechanism 123 is explained below.
As shown in Figs. 23 and 26, an output shaft 122a

of the rotary actuator 122 fitted to a base plate 125 of the

25 turning mechanism 123 is fitted to one end of a lever 1231



1237a. In addition, reference nuneral 1239 denotes a stopper. Al so, the
frame nmenber 1110 is fitted onto a base plate 3032 fitted to a slider 3031
| ai d al ong the orthogonal 20 direction 5Y on a frame 1120 of the board
conveyi ng device CC. Operation of the turning mechani sm 123 constructed
as described above is explained. Wen thel%utput shaft 122a of the rotary
actuator 25 122 is turned forward in its circunferential direction 126,
106 the rotating shaft 1237 and the plate 1237a are turned in the
direction 124 around the axis by 180 degrees froma first position 127 to
a second positviowy 198 byrehefpramdt roeaiiarmsly, drh¥e; nttdhat §€§r 41235 and
the gear 1236 via the 5 lever 1231, the shaft 1232 and the rod 1233.

Resul t ant | yhavirke dokdafiy aA82cdsvesdtegaddyi cll el cohnéEse@nto aTKe O
rotating shaft 1237 is turned by 180 degrees. It is noted O that when the
out put shafthd23shef ehe raf akiieadtevatorl232 i s A ikt egerse ld3fe 15
rotating shaft 1237 and the plate 10 1237a can be turned by 180 degrees
fromthe seeortgiasi t fouted28ct ochdeothest epasi¢f othe2 7o\ LtRddgh t hee
turning drive device is inplenmented by the rotary actuator 122 in this
enbodi gent glagiescfddred 2 Rmbawe, td e enghiged alitbwabl éntereapl ogan hdBor.
Further, 15 although the description has been made on a constitutional
exanmpl e i nvghyi B ke zorB @ hhans ipldtiegsl2P%a afidx26, tchethed nvehatdngmay
be carried out simlarly also with turns in

shaft 1237 is fitted to the gear 1236. The rotating shaft
‘ 1237 is supported against a frame member 1110 of the board
conveying device CC via two bearings 1111 so as to be
10 turnable in their circumferential direction, while the
bearings 1111 support the base plate 125. One end of the
rotating shaft 1237 is connected to the base plate 1124 of
the holding and conveying device 111, while the other end of
the rotating shaft 1237 is connected to a later-described
15 shaft 2035. Also, a shaft 1238 for both rotation and up-
and-down move is insertable into a guide hole of the plate
. 1237a. In addition, reference numeral 1239 denotes a
stopper. Also, the frame member 1110 is fitted onto a base
plate 3032 fitted to a slider 3031 laid along the orthogcnal
20 direction 5Y on a frame 1120 of the board conveying device
CC.

Operation of the turning mechanism 123 constructed

as described above i1s explained.
When the output shaft 122a of the rotary actuator

25 122 is turned forward in its circumferential direction 126,



other vertical or inclined directions. Next, the rail contracting unit 131
is explained 20 with reference to Figs. 24 and 25. It is noted that the
rail contracting unit 131 is provided in each of the conveyor rai
portions 112 of the above-described hol ding and conveying device 111 with
the same structure. 25 Reference nuneralO%32 denotes a drive device in 107
the rail contracting unit 131, and an air cylinder is enployed therefor in
this exanple. An output shaft of the drive device 132 is connected to one
end portion of a lever 133 which is fitted to the conveyor rail portions
112 so as 5the betebviapvalhefabd®37a ayeht ene ppleten 1233a @< Feraed ohal
center. Also, one end of alink rod 134 is rotatably connected to the one
end portionthé theeceéien 1133 wholedt lide odkes portidth degrhesr diraB4a; s
rotatably connected to one end of a |ever 1121a provided on the
contractionftakt pdRition 1Q7Sitd lar seooniepesitmeneddsofbya thakprledel3s is
rotatably connected to the other end portion of the |lever 133, while the
other end ofethelrsdd, 18hei $ntotmiabyyarobndtt eddt bhengeaent2df Fibetbr
1121a provided on a contraction rail 1121-2. It is noted that in Figs. 24
and 255 a coateactpan,r&hk EhaFtl3J3ecairel tire thedr LgBs. si Gesiud tassdyed as
the contraction rail 1121-1 and a contraction rail 1121 |ocated on the
left side igeassym@th@s ddie eomviegdhigondeaibe1121t 2 damexpdnatd othe
rotating shaft 1237 is turned by 180 degrees. It is noted
Q that when the output shaft 122a of the rotary actuator 122
is turned reverse, the rotating shaft 1237 and the plate
10 1237a can be turned by 180 degrees from the second position
128 to the first position 127.
Although the turning drive device 1is implemented
by the rotary actuator 122 in this embodiment as described
above, it is still allowable to employ a motor. Further,
15 although the description has been made on a constitutional
example involving horizontal turns in Figs. 24 and 26, the
‘ invention may be carried out similarly also with turns in
other vertical or inclined directions.
Next, the rail contracting unit 131 is explained
20 with reference to Figs. 24 and 25.
Tt is noted that the rail contracting unit 131 is
provided in each of the conveyor rail portions 112 of the
above-described holding and conveying device 111 with the

same structure.

25 Reference numeral 132 denotes a drive device in



sake. The contraction rail 1121-1 and the contraction 20 rail 1121-2 are
rotatably fitted to their correspondi ng conveyor rails 112, respectively,
so as to turn between the conveyance position 1122 and the bendi ng
position 1123 as described above about the rotating shaft of the pulley
1141- 3 shown in Fig. 24 in the case of #Ré contraction rail 1121 25 1 and
about the rotating shaft of the pulley 1141-8. 108 Therefore, the pulley
1141-3 and the pulley 1141-8 can be said to be rotational-center pulleys
for the contraction rails 1121. Further, the pulleys 1141-5 and 1141-7 are
5 provi ded @lhe onmidnd cpotraohsngf umit cditlnacehen aai lasiriigylinder 1s
respectively, and rotating shafts of the pulleys 1141-5 and 1141-7 are

di sposed soemslépedethecafed om thisuskemphees Zabowitnuie ghdafleyofilshe3 and
the pulley 1141-8, respectively. Therefore, even when the contraction rails
1121 are tudnede dévbet wezh iheccumveyehceo posét ot parRiemdofhe Bewrdrng
position 1123 about the pulley 1141-3 and the pulley 1141-8, neither the
di stance betseennhibtie psl Feytdd4aie 3thadcoheeypul keyl 1nddt domer 1L Aesdi 8sance
between the pulley 1141-8 and the pulley 1141-7 does not change.

Accor dengl ytoesenrvhenahbet ABocontr aehten pairksodl233ar est ar medaggdonal
descri bed above, occurrence of any changes in tensile force that is acting
on the conve¥ptebel t SAld3, 1 ol evadt esif @oebatkorrcef 1Bé risd | rodattebdli ng

s connected to the one end portion of the lever 133, while the

. other portion of the rod 134 is rotatably connected to one

end of a lever 112la provided on the contraction rail 1121-1.

10 Similar to these, one end of a link rod 135 is rotatably

connected to the other end portion of the lever 133, while

the other end of the rod 135 is rotatably connected to one

end of a lever 112la provided on a contraction rail 1121-2.

It is noted that in Figs. 24 and 25, a contraction rail 1121

15 located on the right side is assumed as the contraction rail

1121-1 and a contraction rail 1121 located on the left side

‘ is assumed as the contraction rail 1121-2 for explanation's
sake.

The contraction rail 1121-1 and the contraction

20 rail 1121-2 are rotatably fitted to their corresponding

conveyor rails 112, respectively, so as to turn between the

conveyance position 1122 and the bending position 1123 as

described above about the rotating shaft of the pulley 1141-

3 shown in Fig. 24 in the case of the contraction rail 1121-

25 1 and about the rotating shaft of the pulley 1141-8.



constructed as described above is described bel ow 20 Wen the output shaft
of the drive device 132 is noved along an arrow 136a so that the | ever 133
is turned about the center portion 133a along an arrow 137a, the rods 134
and 135 are noved, causing the levers 1121a of the contraction rails
1121-1 and 1121-2, respectively, to be 2E0%pved al ong an arrow 138a. This
novenent in turn causes the 109 contraction rail 1121-1 and the contraction
rail 1121-2 to be turned fromthe conveyance position 1122 to the bendi ng
position 1123 as descri bed above about the rotating shaft of the pulley
1141- 3 as arhertefidmnal tioenpelléyr 1fKé-Sormndactieonesliay| 1142181 camd Rebout
the rotating shaft of the pulley 1141- 8 as a rotational center for the
contracti onsaiad | td12de 2 rotheannhiteeniben ouid eyt pfier shdfet epnEhackkive
device 132 is noved along an arrow 136b, the lever 133 is turned al ong an
arrow 137b mandl ¢ heldlevers 1121a are turned 10 along an arrow 138b.
Accordingly, the contraction rails 1121 are turned fromthe bendi ng
position 1123 to the FPeotheyanceh@osptilbaydil12214As5deserd beld Above,a¥gt h
the provision of the rail contracting unit 131, the contraction rails 1121
provi ded atprd®ideed haensh@esid opsrofotdiec fotveyoontaadt pom t r@ahss 1122 becone
bendabl e so that the overall length of the conveyor rail portions 112 can

be short enegespesOreiingl Yand nréter asesvdere ¢hethol dihje andl tdhveyang
device 111 is turned by the turning device 121 w thout bending the
contractioni1ail$ are disposed so as to be located on circumferences
. “about the pulley 1141-3 and the pulley 1141-8, respectively.
Therefore, even when the contraction rails 1121 are turned

10 between .the conveyance position 1122 and the bending
position 1123 about the pulley 1141-3 and the pulley 1141-8,
neither the distance between the pulley 1141-3 and the
pulley 1141-4 nor the distance between the pulley 1141-8 and
the pulley 1141-7 does not change. Accordingly, even when

15 the contraction rails 1121 are turned as described above,
occurrence of any changes in tensile force that is acting on

‘ the conveyor belts 113 is prevented.
Operation of the rail contracting wunit 131
constructed as described above is described below.

20 When the output shaft of the drive device 132 is
moved along an arrow 136a so that the lever 133 is turned
about the center portion 133a along an arrow 137a, the rods
134 and 135 are moved, causing the levers 112la of the

contraction rails 1121-1 and 1121-2, respectively, to be

25 moved along an arrow 138a. This movement in turn causes the



20 1121, the range of a locus drawn by an end portion of each of the
conveyor rail portions 112 becones a circle shown by reference nuneral
139a in Fig. 25. On the other hand, when the contraction rails 1121 are
bent and turned, the range of a |ocus diggn by an end portion of each of
t he conveyor rail 25 portions 112 becone circle shown by reference
nunmeral 110 139b narrower than the range 139a. Therefore, the circuit
board 2 can be turned in a space smaller than in the conventional case,
and noreover it is no longer necessary to nove up _and do t he caonveyor
rai | portioferiuatigm txaht ng12loperBli SR8, LR NHEHTEOBe b e§§%%¥'%nt¥he
conventional case. In addition, providing the rail contracting unit 131 is
ef fecti ve abeotasnedadup®s ther COPTEIAREE FPSLALEONT driddcdC wilth RB1deRAt
conveyors or operative units. Furthernore, with the pulleys 1141-4 and
1141-7 10 apdedtien b2 hshglerraifedvapost sbepstchbrgrehatingvelsftoeft s
113 between the pulleys as described above, it becones inplenentable to

shorten thetbeepalley ehiihrbfag e xomidpoal cantegofeirohbe 13D BRELPT
addi ng any tensioners for the conveyor belts 113. 15 Althou%h an air
cylindér israsedlB3ltheanttiakoutdaicaotdzing shiedtenbodbfeRtlasYdédéirbed
above, it is also possible to use a notor. The rotation of the |ever 133
may al so bes8i apl 2meritadidyeusienfear rfotratpeacpnatrectopnarabt ok121Fr t her,
al though the contraction rails 1121 are 20 provided at both ends of the
conveyor rail portiondedd®habe, when the output shaft of the drive
. device 132 is moved along an arrow 136b, the lever 133 is
turned along an arrow 137b and the levers 112la are turned
10 along an arrow 138b. Accordingly, the contraction rails
1121 are turned from the bending position 1123 to the
conveyance position 1122.
As described above, with the provision of the rail
contracting unit 131, the contraction rails 1121 provided at
15 both end portions of the conveyor rail portions 112 become
bendable so that the overall length of the conveyor rail
‘ portions 112 can be shortened. Accordingly, in the case
where the holding and conveying device 111 is turned by the
turning device 121 without bending the contraction rails
20 1121, the range of a locus drawn by an end portion of each
of the conveyor rail portions 112 becomes a circle shown by
reference numeral 139a in Fig. 25. On the other hand, when
the contraction rails 1121 are bent and turned, the range of

a locus drawn by an end portion of each of the conveyor rail

25 portions 112 becomes a circle shown by reference numeral



both noved in the above description, it is also allowable that only either
one of themis noved according to relations of the installation space or
the like. It is also possible to provide a contraction rail 1121 only at
one end of the 25 conveyor rail portion 112. 111 Further, the contraction
rails 1121 are fornmed so as to be bendaBl€ in the gravitational direction
in the above-described enbodi nent. However, w thout being limted to
this, it is also possible to adopt a structure that 5 allows the overal
| ength of the conveyor rail portions 112 to be reduced wi thout changing
the tensil elBdpcpastovhe tbenvéper Hasiges 1BIR: .as Coepafek wi thet kércult
conventional case. As an exanple, a structure that the contraction rails
1121 are beoardn 2 heaant be griawintest | onal a digwectd osmel lext erfvbsd 110 &hd
contracted relative to the rail nenber 1127 in its extension direction.
Further, theohuentignapecade orermei ndreedwdrdiing i@ndo dongeyi hgceesrcy 11 by
the turning device 121 and the bending operation of the contraction rails
1121 by t hemvael upSaadntvant thg obhtve$d3t eamlbeocaionedlddt fert herning
i ndependently of each other or simnultaneously. Next, the first noving unit
1201 i $ expbpenetiobe) omswwbhldeber ascessarfyi dn 28e Thavbhtsbnadvicageuni t
1201 has a drive device 20 1202 of the first nmoving unit 1201, which is
i mpl enent ed1hy addition, providing the rail contracting unit 131 1is
effective also as measures for avoidance of interference
. with adjacent conveyors or operative units.
Furthermore, with the pulleys 1141-4 and 1141-7
10 added and by changing the way of stretching the conveyor
belts 113 between the pulleys as described above, it becomes
implementable to shorten the overall length of the conveyor
rail portions 112 without adding any tensioners for the
conveyor belts 113,
15 Although an air cylinder is used as the drive
device 132 in this embodiment as described above, it 1is also
. possible to use a motor. The rotation of the lever 133 may
also be implemented by using a rotary actuator or a motor.
Further, although the contraction rails 1121 are
20 provided at both ends of the conveyor rail portions 112 and
both moved in the above description, 1t 1s also allowable
that only either one of them is moved according to relations
of the installation space or the like. It is also possible

to provide a contraction rail 1121 only at one end of the

25 conveyor rail portion 112.



25 a rotary actuator in this enbodinent, and a first noving mnechanism 1203
which is driven by the drive device 1202 to nove the rotating shaft 1237
al ong the thicknesswise direction 4Y. The first noving nechani sm 1203 has
a pin 2032, a 112 |ever 2031 nounted on the output shaft of the drive
device 1202, a pin 2032 protrusively prévided on the |ever 2031 at one
end of the |ever 2031, a shaft 2033 which has one end rotatably engaged
with the pin 2032 and the other end 5 connected to a link ball 2034 and
which is arrayed coaxial wth the rotating shaft 1237, and a shaft 2035
whi ch has one end cohwethen tthe heohinkchidnl 2084 ahllt herot herme@dso
connected to the rotating shaft 1237 and which is arrayed coaxial with the
rotating shast th23Fe Ienidebile niot edthehagrahetatriormldedicect202 iig ftked to
afitting plate 2036 which is fixed to the base plate 3032 fitted to the
sl i der 303labovéhdedcraited g ahidiadti .ch Hewdesids withdet t hetkgedswised
direction 4Y. Therefore, as described |ater, when the conveying and
turni ng devtoce thliGl 15ti Ssmosésoi pddse dre hogoralopdi r ectd tomditrad onbat he
slider 3031 by the second noving unit 301, the first noving unit 1201 is
al so nmbved tbyevhethe Abseralheleagth hefr ohat convefot heat dt ppriogoshall2 1237
inits circunferential direction causes the shaft 2035 20 to rotate in the
sane directtonmas dedacébediiabove, d¢iwnging the tensile force of the
conveyor belts 113 as compared with the conventional case.
. As an example, a structure that the contraction rails 1121
are bent in the anti-gravitational direction or extended
10 and contracted relative to the rail member 1127 in its
extension direction.

Further, the turning operation of the holding and
conveying device 111 by the turning device 121 and the
bending operation of the contraction rails 1121 by the rail

15 contracting unit 131 can be carried out either
independently of each other or simultaneously.

‘ Next, the first moving unit 1201 1is explained

below with reference to Fig. 23.

The first moving unit 1201 has a drive device

20 1202 of the first moving unit 1201, which is implemented by

a rotary actuator in this embodiment, and a first moving

mechanism 1203 which is driven by the drive device 1202 to

move the rotating shaft 1237 along the thicknesswise

direction 4Y.

25 The first moving mechanism 1203 has a pin 2032, a



provision of the link ball 2034 prohibits the shaft 2033 from being
rotated simlar in the circunferential direction together wth the
circunferential rotation of the shaft 2035. Operation of the first noving
unit 1201 25 constructed as descri bed above is explained. 113 Upon
rotation of the output shaft of the drivél2device 1202, the | ever 2031
starts to rotate in the state shown in Fig. 23, where one end of the shaft
2033 is resultantly rotated on a fulcrumof the link ball 2034 via 5 the
pin 2032. This rotational motion is transforned into |inear notion by the
link ball 208xerpd8Ailngoupteteoshdite RUPHMtamhaite obt e ngrshaf det282

al ong the thicknesswise direction 4Y. As a result, the holding and
conveyi ng de@bee alpincohdacprdttosihelyopadvigeshaht th23Yemsrd2s8sdti bed
above 10 is noved froma first height position 204 indicated by solid |I|ine
in Fig. 23 boeaesdcoifd thel glivgros203bn 205hefidi catad wiyicH wegdobnehahd | i ne
al ong the thicknesswi se direction 4Y. The first height position 204
correspondsrboatiblyexamddgsd anthnstakl atiron2loevel anl ttiee seatrd end

boar d- conveyi ng conveyor 15 portion 22, and the second hei ght position 205

correspondscohnected esaaplenkamalnstalidatdran wieved 0§ bheafedr tbakoard
conveyi ng conveyor portion 24. In addition, rotating reverse the out put

shaft of theidhi vhedexdtes k2P2snbiows2the heldigsaadtcoosyivigi devhaes 111
to be noved fromthe second 20 height position 205 to the first height
position 204nal edd connected to the link ball 2034 and the other end
. connected to the rotating shaft 1237 and which is arrayed
coaxial with the rotating shaft 1237.
10 It is noted that the drive device 1202 is fixed
to a fitting plate 2036 which 1s fixed to the base plate
3032 fitted to the slider 3031 on the frame 1120 and which
extends in the thicknesswise direction 4Y. Therefore, as
described later, when the conveying and turning device 1101
15 is moved in the orthogonal direction 5Y along the slider
3031 by the second moving unit 301, the first moving unit
. 1201 is also moved together.
Also, whereas the rotation of the rotating shaft
1237 in its circumferential direction causes the shaft 2035
20 to rotate in the same direction as described above, the
provision of the 1link ball 2034 prohibits the shaft 2033
from being rotated similar in the circumferential direction
together with the circumferential rotation of the shaft 2035.

Operation of the first moving unit 1201

25 constructed as described above is explained.



t he thicknesswi se direction 4Y. Wth the provision of the first noving unit
1201 as descri bed above, it becones inplenentable to nove the holding and
conveyi ng device 111 along the thicknesswise 25 direction 4Y. 114

Al 't hough a rotary actuator is used as the drive device 1202 in the above
description, it is still allowable to usk>a notor. Further, although the

t hi cknesswi se direction 4Y corresponds to the vertical, up-and-down 5
direction in this enbodinment, the invention may al so be carried out
simlar also with other horizontal or inclined directions. Next, the
second noving unit 3Wbdns exphiioredofbdihen eithut efsérediticeo® othegsdriMe and
23. 10 The second noving unit 301, which is a unit for noving the

above- descrddyddec Al nghandevarni2fgldetiasd s110d rahdte henf ittt sipatiag
unit 1201 nmounted on the conveying and turning device 1101 along the

ort hogonal stiawect iion BYy. ha3,a wieree oot ieod 302 i|fied udhagtt wa0adr is
cylinders 3021 and 3022, 15 and a conveyance unit 303 in this enbodi nent.
The conveyarese lyant 1303 dtasteal pai ra ofustraer s£308¢  lliakd bed 1t OF4 anea 1120,
a base plate 3032 fitted to the sliders 3031, and a slider 3033 laid on
the frane 120 wlwngo3the orihogeoshitionart monibX dmsd tsend fvgrfest Hhiai ng

A linear motion by the link ball 2034, pushing up the shaft
2035 and the rotating shaft 1237 along the thicknesswise
‘ direction 4Y. As a result, the holding and conveying device
111 connected to the rotating shaft 1237 as described above
10 is moved from a first height position 204 indicated by solid
line in Fig. 23 to a second height position 205 indicated by
two-dot chain line along the thicknesswise direction 4Y.
The first height position 204 corresponds to, for example,
an installation level of the second board-conveying conveyor
15 portion 22, and the second height position 205 corresponds
to, for example, an installation level of the fourth board-
' conveying conveyor portion 24. In addition, rotating
reverse the output shaft of the drive device 1202 allows the
holding and conveying device 111 to be moved from the second
20 height position 205 to the first height position 204 along
the thicknesswise direction 4Y.
With the provision of the first moving unit 1201
as described above, it becomes implementable to move the
holding and conveying device 111 along the thicknesswise

25 direction 4Y.



20 cylinder 3022, where the base plate 3032 is fixed to the drive section
302. Further, the franme nenber 1110 of the turning device 121 is fitted to
the base plate 3032. The air cylinder 3021 serves to nove the conveying
and turning device 1101 and the first noving unit 1201 25 between the
first board-conveyi ng conveyor portion 211415 0 (corresponding to the first
mounting |ane JA in the case where the board conveying device CCis the
first connective conveyance unit CCl, and to the first nounting lane JB in
the case where the board conveying device CCis the second 5 connective
conveyance unit CC2),RhRdcede sedof@rhosadluateniveys ngsednesy oknhpofrisn 22
or the fourth board-conveying conveyor portion 24 (corresponding to the
first bypasdevage 1BPA in the éé@ﬁemﬁéﬁér@héigﬁarﬁtcéﬁvéyigé deévppebte is
the first connective conveyance unit CCl, to the second bypass 10 | ane BPB
in the caset@heuset he bwatdr conveuirigiatovi cd t@Ovigh tthe s&bondnessnacei ve
conveyance unit CC2, and to one conveyance |ane directed toward the refl ow
devi ce 904 dhrebeliomaséYwheperebpohdar dtoonteygi nyedéireé, CCupsanhiedbhinr d
connective conveyance unit CC3). The air cylinder 3022 15 serves for
noveneft betlheentite secohdiboambocimenyi, ngtheonreseortipor thay 22 ssr bhe
fourth board-conveyi ng conveyor portion 24, and the third board-conveyi ng
conveyor pocarpned28utceimedpandilsg twi ttheoseewnbdonbzodtialg daneéndd inadt he
case where the board conveying device CCis the first connective
directions.

' Next, the second moving unit 301 1is explained
below with reference to Figs. 21 and 23.

10 The second moving unit 301, which 1s a unit for
moving the above-described conveying and turning device 1101
and the first moving unit 1201 mounted on the conveying and
turning device 1101 along the orthogonal direction 5Y, has a
drive section 302 including two air cylinders 3021 and 3022,

15 and a conveyance unit 303 in this embodiment.

The conveyance unit 303 has a pair of sliders 3031

. laid on the frame 1120, a base plate 3032 fitted to the
sliders 3031, and a slider 3033 laid on the frame 1120 along

the orfhogonal direction 5Y and serving for sliding an air

20 cylinder 3022, where the base plate 3032 is fixed to the
drive section 302. Further, the frame member 1110 of the
turning device 121 is fitted to the base plate 3032.

The air cylinder 3021 serves to move the conveying
and turning device 1101 and the first moving unit 1201

25 between the first Dboard-conveying conveyor portion 21



20 conveyance unit CCl, to the second nounting lane Jb in the case where
the board conveying device CCis the second connective conveyance unit
CC2) The air cylinder 3022 is fitted to the slider 3033 so as to be
novabl e by air cylinder 3021. 25 Operation of the second noving unit 301
116 constructed as descri bed above is expl&ined. In the case where the
conveying and turning device 1101 and the first noving unit 1201 are
arranged in correspondence, for exanple, to the first board-conveying 5
conveyor portion 21, the air cylinder 3022 is noved on the slider 3033 by
driving the(avrreypomtierg 3021 thAcchrEtinghyuntihe deneeyilgianditaur ndsg
device 1101 and the first noving O unit 1201 nounted on the drive section
302 are noveldef¢ otthé heoard angeveningosetion ©f ihetherSirboacdnoenveye ng
10 conveyor portion 21 to the arrangenent position of the second

boar d- conveyonge gamveyani poCClon a2d oro t hieef 6ursh mboaktdngoriweys ngB comveyor
portion 24. Further, by driving the air cylinder 3022, the conveying and
turni ng devtke cdiflwandet hef boatrdmmanvgwinigt de2Qtearce novethér escdhe 15
arrangenment position of the second board-conveying conveyor portion 22 or

the fogrth beahecEDn eHddreGRMEaYonnpertcon), 2Zhd o thike secangenedhrd-
position of the third board-conveying conveyor portion 23. Al so, by

operating thenakyigy! todesy302doantbt hee 30 ahe EplirBHebo3@32cbAvaying
direction reverse to the foregoing,

conveyor portion 24 (corresponding to the first bypass lane

. BPA in the case where the board conveying device CC 1is the

first connective conveyance unit CCl, to the second bypass

10 lane BPB in the case where the board conveying device CC is

the second connective conveyance unit CC2, and to one

conveyance lane directed toward the reflow device 904 in the

case where the board conveying device CC is the third

connective conveyance unit CC3). The air cylinder 3022

15 serves for movement between the second Dboard-conveying

conveyor portion 22 or the fourth board-conveying conveyor

‘ portion 24, and the third board-conveying conveyor portion

23 (corresponding to the second mounting lane Ja in the case

where the board conveying device CC is the first connective

20 conveyance unit CCl, to the second mounting lane Jb in the

case where the board conveying device CC 1s the second

connective conveyance unit CC2). The air cylinder 3022 is

fitted to the slider 3033 so as to be movable by air

cylinder 3021.

25 Operation of the second moving unit 301



t he conveying and turning device 1101 and the first noving wunit 1201 can
be noved fromthe arrangenent position of the third board-conveying
conveyor portion 23 to the arrangenent position of the second

boar d- conveyi ng conveyor 25 portion 22 or the fourth board-conveyi ng
conveyor portion 117 24, and further to thé arrangenent position of the
first board-conveying conveyor portion 21. Indeed using an air cylinder as
the drive section 302 as in this enbodinment allows the apparatus 5
manuf acturing cost to be reduced, but, of course, this node is not
limtative. conputsetatay dasAGkser whmweolsmaypbeinaded as the drive
section 302. It is also possible to adopt a ball screw structure as the
drive section 302, ininwhiled casee onérdral | ther ewownvklyidg. aAdFuttheing

al t hough the description has been nade on an exanple in which the

orthogonal diteeti 0n0bYahd &heh@izantavidigr estitori 200 téirs enbadyeenin yet
the invention may be carried out simlarly also with other vertical or

inclined di eeetrkepsnddhcdhe reantsdmskest i 00 302 peifor nsoaperabhosytngt r ol
over individual drive sections in the conveying and turning device 1101,

the fimst nmeyhiEydRi bot20dnand,t heeSegandtymvidey WBO12 304 msveeseni brd
above, and noreover perforns control over the conveyance operation of the

circuit boakdider28088 bheqboardgcenveyi ngcgdevhaerCeoas . desecbbadnbelow.
Qperation of the board conveying device CC of this
the conveying and turning device 1101 and the first moving
‘ unit 1201 mounted on the drive section 302 are moved from
the arrangement position of the first board-conveying
10 conveyor portion 21 to the arrangement position of the
second board-conveying conveyor portion 22 or the fourth
board-conveying conveyor portion 24. Further, by driving
the air cylinder 3022, the conveying and turning device
1101 and the first moving unit 1201 are moved from the
15 arrangement position of the second board-conveying conveyor
portion 22 or the fourth board-conveying conveyor portion
‘ 24 to the arrangement position of the third board-conveying
conveyor portion 23.
Also, by operating the air cylinder 3021 and the
20 air cylinder 3022 in a direction reverse to the foregoing,
the conveying and turning device 1101 and the first moving
unit 1201 can be moved from the arrangement position of the
third board-conveying conveyor portion 23 to the

arrangement position of the second board-conveying conveyor

25 portion 22 or the fourth board-conveying conveyor portion



enbodi ment constructed as descri bed above is explained below. As shown in
Fig. 22, the circuit board 2 that has been conveyed up al ong a
precedi ng- st ep conveyance path 1212 25 is |oaded into the conveyor rai
portions 112 of the 118 conveying and turning device 1101 prelimnarily
arranged at the first conveyor positionll1-1 (corresponding to a position
| ocated along the first nounting |lane JA in the case where the board
conveying device CCis the first 5 connective conveyance unit CClL, and to a
position |ocated along the first nmounting lane JB in the case where the
board conveyj ngndevivcelE® i ot hbes eamnchgeoemdct poel Thmveglndhainfirs€C2) .
It is noted that in the conveying and turning device 1101, the contraction
rails 1121 aseré@rcangedinag tdeveddr qoowey@ncel posi ti ons 1122 during | oadi ng
and unloading of the circuit board 2. In conpliance with a board demand
signal derived fromandgeceeding-stepitineéylifider exanphe,dfivom shetion
upper nost - stream si de conponent nounti ng apparatus Al anong 15 the
upstream si de2 nougd | ngLappairatdus @mnbdplifent t haltase wohpee tapphoatds
conveying device CCis the first connective conveyance unit CCl, or from

the upper nmoginotseelt shfecosonponsat ra@uded ngbappas at dsubse Anongst fede
upstream side nounting apparatus group B in the case where the board 20

conveyi ng deyi §8+tCCiinS thhe veecond ©ONHEChbYErCoRY eYANe tidt 0 CGRay Obef rom
the refl ow device 904 in the case where the board conveying device CCis
the third cgpagctisvergOnNE@YaRCesection 302. It is also possible to
. adopt a ball screw structure as the drive section 302, in
which case one ball screw will do.
10 Further, although the description has been made on
an example in which the orthogonal direction 5Y 1is a
horizontal direction in this embodiment, yet the invention
may be carried out similarly also with other vertical or
inclined directions.
15 The control section 309 performs operation control
over individual drive sections in the conveying and turning
‘ device 1101, the first moving unit 1201 and the second
moving unit 301 as described above, and moreover performs
control over the conveyance operation of the circuit board 2
20 in the board conveying device CC as described below.
Operation of the board conveying device CC of this
embodiment constructed as described above is explained below.
As shown in Fig. 22, the circuit board 2 that has

been conveyed up along a preceding-step conveyance path 1212

25 is loaded into the conveyor rail portions 112 of the



unit CC3, the conveying and turning device 1101 is noved along the
orthogonal direction 5Y by the second noving unit 25 301 as descri bed
above, and thereafter unloads the circuit 119 board 2 to a pertinent one of
the first board-conveying conveyor portion 21, either the second

boar d- conveyi ng conveyor portion 22 or th& fourth board-conveyi ng conveyor
portion 24, or the third board-conveyi ng conveyor portion 23. 5 1In
addition, in the case where the board conveying device CC is the third
connective conveyance unit CC3, the circuit board 2 is unloaded to only one
conveyance temeeyiinecard teorninhedeeitowl Hevi peedpuinagpelhy 3bFange@ntht of
the conveying and turning 10 device 1101 al ong the orthogonal direction 5Y
by the secobde nbursgy unohvegdr foeseikbepl ellfbr (cernesRIRGINS r ot he
first conveyor position 11-1 to the second conveyor position 11-2
(correspondpogitiom positiedn dlocat ethal dngsa mypudsing abanar Fanged &beve or
below the first bypass |lane BPA in 15 the case where the board conveyi ng
devi ce CC isasde Whast (@heonbeetdvecamomisyanceennice CB1, it &hsosiftiren

| ocated al ong a bypass | ane arranged above or bel ow t he second bypass | ane
BPB i n5t he caseewbieve thavbpande convéyid] deandetCC d spehetigrcdrdated
connective conveyance unit CC2, and to a position 20 |ocated al ong a bypass
| ane arr angelloadoviee of i bet avoonteingc drarey afc el ahe diasec wad reoward bbhed
reflow device 904 in the case where the board conveying device CCis the
third conveying device CC is the second connective conveyance unit

‘ CC2). It is noted that in the conveying and turning device
1101, the contraction rails 1121 are arranged at the
10 conveyance positions 1122 during loading and unloading of

the circuit board 2.

In compliance with a board demand signal derived
from a succeeding-step unit, for example, from the
uppermost-stream side component mounting apparatus AI among

15 the upstream-side mounting apparatus group A in the case
where the board conveying device CC is the first connective

’ conveyance unit CCl, or from the uppermost-stream side
component mounting apparatus BI among the upstream-side

mounting apparatus group B in the case where the board

20 conveying device CC is the second connective conveyance unit

CC2, or from the reflow device 904 in the case where the

board conveying device CC is the third connective conveyance

unit CC3, the conveying and turning device 1101 is moved

along the orthogonal direction 5Y by the second moving unit

25 301 as described above, and thereafter unloads the circuit



connective conveyance unit CC3) that allows the conveying and turning
device 1101 to face the second board-conveyi ng 25 conveyor portion 22,
first noving unit 1201 is operated 120 0 so that the height level is
changed sinul taneously as the second noving unit 301 is operated. On

ot he
11-1

board conveyi ng devi ce

r hand,

for novenent, for exanple, Lt8mthe first conveyor positi

to the second conveyor position 11-2 (corresponding to a 5 posit
| ocated al ong the first bypass |ane BPA in the case where the board

conveying device CCis the first connective conveyance unit CCl, to a
position | doceded al ony thepeeciomht bppassof ankeBFR st t heatdseonheyeng he

and to a 10cqosdfdon pacaied @1lgng edridiegonvégancecbade bdbredtedntvewand
refl ow device 904 in the case where the board conveying device CCis the
t hird connegtnveyconyeyahnse pAi brCGI)e t hatrtial boasdtbencenireyi ngnaador
turning device 1101 to face the fourth board-conveying conveyor porti

24,

t he

t he
on
i on

CC is the second connective conveyance unit CC2,

t he

on

it is eperghot @45 capaihnat @hamdy boaedseeandyimyi agnuaydr I0drhsmawske of
the same height level, and there is no need for changing the height
of theshol difgaddd: Loy e nhedeydsze vkl )t hepdovatridngonhke yi hiystetmge ngC uni t
1201. Furthernore, for novenent, for exanple, fromthe first conveyor
position 11;d t®et henihfdr doRReg0DVEY MorPasianicen d2:2 €Carr egpondipguio a
position | ocated along the second nounting |ane Ja in the case where the
board conveybpgqadeviseufoh8ed heof bhl eaBNeshi¥@ageEVEYABCAirected to

10

15

20

25

the reflow device 904.

Then, for movement of the conveying and turning
device 1101 along the orthogonal direction 5Y by the second
moving unit 301, for example, for its movement from the
first conveyor position 11-1 to the second conveyor position
11-2 (corresponding to a position located along a bypass
lane arranged above or below the first bypass lane BPA in
the case where the board conveying device CC is the first
connective conveyance unit CCl, to a position located along
a bypass lane arranged above or below the second bypass lane
BPB in the case where the board conveying device CC is the
second connective conveyance unit CC2, and to a position
located along a bypass lane arranged above or below one
conveyance lane directed toward the reflow device 904 in the
case where the board conveying device CC 1is the third
connective conveyance unit CC3) that allows the conveying
and turning device 1101 to face the second board-conveying

conveyor portion 22, the first moving unit 1201 is operated

| evel



unit CCl, and to a position |ocated along the second nounting |lane Jb in
the case where the board conveying 25 device CCis the second connective
conveyance unit CC2), the 121 turning device 121 is operated,

si mul taneously as the second noving unit 301 is operated, so that the
hol di ng and conveyi ng device 111 turnedl2® nake the reference end face of
the circuit board 2 adjusted to the nounting apparatus 26. 5 In addition,
for execution of the turning of the holding and conveying device 111, the
rail contracting unit 131 is operated before the start of the turning
operation seothhit the dontghactierel aitschifgedr eiplddedepnsiie drenfditig 0
position 1123. 10 In this way, while the conveying and turning device 1101
i's being noyesord qigritte wiitthainals dipectticah 5Y0n byhd hetlsac onandoviery uni t
301, the novement of the holding and conveying device 111 toward the

t hi cknesswi sevéhdect iy Abmid,t e cmurthienditevardnt’bgodi pest tbon 124-hr ound
the axis 15 around the axis are concurrently perfornmed, by which the

conveyance p§oegss dddBhdanoheesbor eredian corpar édowrehpobhdiengorivendi onal
case. According to the board conveying device CC of this enbodi nment, as

described apeyeridy Mddti ofl drite tieO\HigisenbyB@sef 1hhe BBAVeyi higeansse
turning device 1101, the first moving unit 1201 and the second noving unit
301, it becgnese tHP!LHBAE abbRvEPiN®VEeT e CEC cust thoaFfdr2t abongeahyvene of
conveyance unit CCl, to a position located along the second
' bypass lane BPB in the case where the board conveying device
CC is the second connective conveyance unit CC2, and to a
10 position located along one conveyance lane directed toward
the reflow device 904 in the case where the board conveying
device CC is the third connective conveyance unit CC3) that
allows the conveying and turning device 1101 to face the
fourth board-conveying conveyor portion 24, it is enough to
15 operate only the second moving unit 301 because of the same
height level, and there is no need for changing the height
‘ level of the holding and conveying device 111 by operating
the first moving unit 1201. Furthermore, for movement, for
example, from the first conveyor position 11-1 to the third
20 conveyor position 12-2 (corresponding to a position located
along the second mounting lane Ja in the case where the
board conveying device CC is the first connective conveyance
unit ccl, and to a position located along the second

mounting lane Jb in the case where the board conveying

25 device CC is the second connective conveyance unit CC2), the



the its thicknesswi se direction 4Y, the orthogonal direction 5Y and the
direction 124 around the axis. Al so, even in the 25 case where a plurality
of lines of conveyance paths are 122 0 provided, by virtue of the provision
of the conveying and turning device 1101, the first noving unit 1201 and
the second noving unit 301, it becones L&pl enentable to convey the
circuit board 2 to their respective conveyance paths 5 with a one-device
constitution. Further, the attribute that the constitution can be

i npl emented by one device allows the installation space of the board
conveyi ng dewrceng oddoel ca eldlr kiszbloparedieded sasudaaparedlwi 88 the second
conventional case. Further, the provision of the rail contracting 10 unit
131 in the monieyi nghiand 30dr niisg dpereeted10lsorakEs=t t thposabhbénto arduce

t he space involved in the turning of the holding and conveying device 111.

Thi s contri bohesying specece savinguehetiheobamrkd coryeys hgraterd cenas faekl as
to the prevention of interference with other devices adjacent to 15 the

conveyi ng apd thé& néNgeweyiseard @l aas ueelld. tbuthbBenouhyinpessdangrihere.
conveying and turning device 1101, the first noving unit 1201 and the

seconds NMOVIAJa8AitidW] £bf hexedaguanidfline eurseayenti ahkyhanding and
simul taneously, it also becones inplenentable to convey the 20 circuit

board 2 to ap¥vaybhdr alericenveyancecposiddian edhtebctih@r @xanpli®l is

upper-stage three li1nes and | ower-stage one line, as well as to nove the

circuit boapgeZatol BedbteCth@Nstart of the turning operation so that

. the contraction rails 1121 are placed in the bending
position 1123.

10 In this way, while the conveying and turning
device 1101 is being moved along the orthogonal airection 5Y
by the second moving unit 301, the movement of the holding
and conveying device 111 toward the thicknesswise direction
4Y and the turning toward the direction 124 around the axis

15 around the axis are concurrently performed, by which the
conveyance process time can be shortened as compared with

‘ the conventional case.
According to the board conveying device CC of this
embodiment, as described above, by virtue of the provision

20 of the conveying and turning device 1101, the first moving
unit 1201 and the second moving unit 301, it becomes
implementable to move the circuit board 2 along any one of
the its thicknesswise direction 4Y, the orthogonal direction

5Y and the direction 124 around the axis. Also, even in the

25 case where a plurality of lines of conveyance paths are



change. Therefore, the conveyance process tinme can be shortened as
conpared with the conventional case. 25 Furthernore, it is also possible to
si mul t aneously perform 123 two or nore operations out of the four
operations of the board conveying operation and the turning operation in
the conveying and turning device 1101, &R& noving operation in the first
nmoving unit 1201 and the noving operation in the 5 second noving unit 301.
Therefore, the conveyance process tine can be shortened as conpared with

t he conventional case. Furthernore, although the board conveyi ng device 0O
CC in the apnwverdisscrbbedienbediofenthe spequipped wift Hhehecooreyngngaadad
turning device 1101, the first noving unit 10 1201 and the second novi ng
unit 301, itursimdsdealikcewaldl® t othakefipsta hoaidgcomieyi hg0tewvirse ehei pped
with only the holding and conveying device 111 and the rail contracting
unit 131. Feecexdampbeing baard3canvey rigecenw < eimelenprechblw t ho onbyvehe
hol di ng and conveyi ng device 111 and the rail 15 contracting unit 131 can

be adopted tre tdiecsotcabdext | gadey thefrurasadertivei dorareyioyi dedhin t he
conponent nounting apparatus to performthe |oading and the unl oadi ng,

respecsi vel yi tBf a CoicLddv hoarehdtd tand dr.omrurtkeY, t ahkeatgpydbke ithaX- and
Y-directions perpendicular to each other. 20 Thus, wth the adoption of

such a boar dnhgonyeyt NMEuEem Cean e pRAGmWIHtR A g bakl deonteagtiingsusht 131
for the | oader and the unloader, the rail length in the conveyor rai
portions 112nga81beriseduchiiy eperaid NnbddiRi r abhveying device to be
‘ remarkably reduced as compared with the conventional case.
Further, the provision of the rail contracting
10 unit 131 in the conveying and turning device 1101 makes it
possible to reduce the space involved in the turning of the
holding and conveying device 111. This contributes to space
saving of the board conveying device as well as to the
prevention of interference with other devices adjacent to
15 the conveying and turning device 1101 as well.
Further, by operating the conveying and turning
. device 1101, the first moving unit 1201 and the second
moving unit 301 either sequentially or sequentially and
simultaneously, it also becomes implementable to convey the
20 circuit board 2 to any arbitrary conveyance position out of,
for example, upper-stage three 1lines and lower-stage one
line, as well as to move the circuit board 2 for a direction
change. Therefore, the conveyance process time can be

shortened as compared with the conventional case.

25 Furthermore, it is also possible to simultaneously perform



contracting unit 131 for the novenment of the X-Y table in 25 the. X- and
Y-directions, so that interference wwth the X-Y 124 table can be avoi ded,
al l owi ng the novabl e range of X-Y table to be ensured. Further, in the
board conveying device CC of the above-described enbodinent, the first
movi ng unit 1201 noves 5 the hol di ng andZ2éonveyi ng device 111 alone in the
t hi cknesswi se direction 4Y. However, it is also possible to provide a
constitution that the conveying and turning device 1101 with the turning
device 121 included as well is noved in the thicknesswi se direction 4Y as
shown in Figwo2%r Idras cescrtided i outetodi | thabofeur acperditngnso dthethdoard
conveyi ng device of the present invention, which includes the hol ding and
conveyi ng devare aodvéheng abpersoindmaahdnghenitturriing operadtdidreniyt htioé t he
conveyor rail portions is contracted by the rail contracting unit, so that
15 the instabhetyDng Spadetatnihe Heatdecdnveyi nhedemitngcavpbdeati@duted as
conpared with the conventional case. Further, O the prevention of

i nterferencenwi Fhrdevineesnadiacenti2ng tdmel 2haldtiing anseconveyi hy dewi ce
can be fulfilled by the rail contracting unit. Further, when the conveying

and t ugni ngséeyh€emoténg nGnt Bie 3our.ni nphéleyiaee i stips ovbdedyandet beobekdi ng
and conveying device is turned by the turning device, the overall length
of the convey@é &ahlbPpaHdransds oriomeired with the conventional case.
Furthermore, although the board conveying device
. CC in the above-described embodiment is equipped with the
conveying and turning device 1101, the first moving unit

10 1201 and the second moving unit 301, it is also allowable to
make up a board conveying device equipped with only the
holding and conveying device 111 and the rail contracting
unit 131. For example, a board conveying device equipped
with only the holding and conveying device 111 and the rail

15 contracting unit 131 can be adopted for the so-called loader
and unloader which are provided in the component mounting

" apparatus to perform the loading and the unloading,
respectively, of circuit boards to and from an X-Y table
movable in X~ and Y-directions perpendicular to each other.

20 Thus, with the adoption of such a board conveying device
equipped with the rail contracting unit 131 for the loader
and the unloader, the rail length in the conveyor rail
portions 112 <can be reduced Dby operating the rail

contracting unit 131 for the movement of the X-Y table in

25 the X- and Y-directions, so that interference with the X-Y



by the rail contracting unit, so that the space involved in 25 the turning
of the holding and conveying device can be 125 reduced. Therefore, the
installation space of the board conveying device can be reduced as
conpared with the conventional case. Also, with the first noving unit
further provided, 5 the operation of co4acting the overall |ength of the
conveyor rail portions by the rail contracting unit and the operation of
noving the circuit board in its thicknesswise direction can be perforned
si mul t aneously. Therefore, even O in the case where a plurality of
conveyance fpails €an bE) svoveéydng adilowiny bdee dsoxebldi sporxerl af ¥ erent

positions along the circuit-board thicknessw se direction, the conveying

and turni ngcaled @@ ®enebeudiesposed so as to correspond to each of the

conveyance paths. Thus, while space saving is fulfilled, the circuit-board
conveyance 15 processurtmecanibethiedocedd asonvepangddevtihet K€ of the
conventional case. Furthermore, with the second noving unit provided, it
becomnes |nﬁ&bﬁﬁﬁ“@ﬁﬁd&ﬂb@dp@mb@ﬁﬂmbhe,tUheiﬁgrepemaving ohitth20tincués
board and the noving operation in the 20 thicknesswi se direction while

novi ngst he ghd cuhb1808¢d BAd t heorardyiagonadewidect ibh. Ehenef origy evea in

the case where a plurality of conveyance paths are arrayed on the sane

pl ane and npgEOMES s Wi LCRIIRVANCR [Bat.hsHawevar, angedsablso possible to
provide a constitution that the conveying and turning device

. 1101 with the turning device 121 included as well is moved
in the thicknesswise direction 4Y as shown in Fig. 27.

10 As described in detail above, according to the
board conveying device of the present invention, which
includes the holding and conveying device and the rail
contracting unit, the overall length of the conveyor rail
portions is contracted by the rail contracting unit, so that

15 the installation space of the board conveying device can be
reduced as compared with the conventional case. Further,

‘ the prevention of interference with devices adjacent to the
holding and conveying device can be fulfilled by the rail
contracting unit.

20 Further, when the conveying and turning device
having the turning device is provided and the holding and
conveying device is turned by the turning device, the
overall length of the conveyor rail portions is contracted

by the rail contracting unit, so that the space involved in

25 the turning of the holding and conveying device can be



different positions along the circuit-board thicknessw se 25 direction, the
conveyi ng and turning device can be disposed 126 5 so as to correspond to
each of the conveyance paths. Thus, while space saving is fulfilled, the
circuit-board conveyance process tine can be reduced as conpared with the
conventional case. Furthernore, since thé&28onveying and turning device,
the first noving unit and the second noving unit are provided in a
one-unit device, the installation work for the board conveying device
becomes sinpler, as conpared with the 0 conventional case where those units
are provi defedured. 10 THareafdney otheevunsdsllAltson vigare hef pridhd sboardf the
control unit for perform ng the operation control of the conveying and
turni ng deviggvetdisg f idestideovicag ubiet arducke secordmpevedg wnth, the
becones achi evable to inplenment the distributive conveyance of circuit
boards for @ombarieddtayl afadkh. | i nes of conveyance paths with a m ni num
installation space and with a short process tine. Fig. 19 shows the

structure of the contadko, serth otheff il eleadingomind tc dopahent provhtied, board
production line of the conponent nounting systemof the 20 second

enbodi gent . ths pawntiodi 8f 18onth&cteiid r aheunbtref0DA dngtithe ofounhing

apparatus group A, the control unit 1000B of
conveyor rail portions by the rail contracting unit and the
operation of moving the circuit board in its thicknesswise

' direction can be performed simultaneously. Therefore, even
in the case where a plurality of conveyance paths for

10 conveying circuit boards are disposed at different positions
along the circuit-board thicknesswise direction, the
conveying and turning device can be disposed so as to
correspond to each of the conveyance paths. Thus, while
space saving is fulfilled, the circuit-board conveyance

15 process time can be reduced as compared with the
conventional case.

. Furthermore, with the second moving unit provided,
it becomes implementable to perform the turning operation of
the circuit board and the moving operation in the

20 thicknesswise direction while moving the circuit board in
the orthogonal direction. Therefore, even in the case where
a plurality of conveyance paths are arrayed on the same
plane and moreover the conveyance paths are arranged at
different positions along the circuit-board thicknesswise

25 direction, the conveying and turning device can be disposed



t he nmounting apparatus group B, the first connective conveyance unit CC ,
t he second connective conveyance unit 25 CC2, the third connective

conveyance unit CC3, the first 127 bypass | ane BPA and the second bypass

| ane BPB are connected together. Moreover, power supply to the individual

conponent nounting apparatuses of the nodAdbi ng apparatus 5 group A, power
supply to the individual conponent nounting apparatuses of the nounting
apparatus group B, power supply to and the first connective conveyance
unit CCl, power supply to and the second connective conveyance unit CC2
and power soppbytbocbheespomd toneachi vé tbaveyavepanes tp@d3s . 10Thre,
performed individually independently. Wth the above constitution, board
size informatien fswadehe wadihgadjiust nénffihledch ddrnectilveuitohvaydnce
unit CC can be outputted fromthe control unit 1000A of the nounting
appar at us geonpevancd pheceonttihe 1Samnbé t6008=0f as heompane@dnyiappahat us
group B to the first connective conveyance unit CCl, the second connective
conveyance dBhtvef€2omad ¢dw=t hird connective conveyance unit CC3. In each
nount i ng apparatus group, the width adjustnment in the |oader L, the

Y-tabl g T, the unloadetrthebnéng, t heihypassheonveyasgengat inBP camnheg

automatically performed according to the information fromthe control

unit. device, the first moving unit and the second moving unit are
provided in a one-unit device, the installation work for the

‘ board conveying device becomes simpler, as compared with the
conventional case where those units are provided in a

10 plurality of devices. Also, with the provision of the
control unit for performing the operation control of the
conveying and turning device, the first moving unit and the
second moving unit, it becomes achievable to implement the
distributive conveyance of circuit boards for a plurality of

15 lines of conveyance paths with a minimum installation space
and with a short process time.

‘ Fig. 19 shows the structure of the control
section of the electronic component-mounted board
production line of the component mounting system of the

20 second embodiment.

As shown in Fig. 19, the control unit 1000A of
the mounting apparatus group A, the contrecl unit 1000B of
the mounting apparatus group B, the first connective

conveyance unit CCl, the second connective conveyance unit

25 CC2, the third connective conveyance unit CC3, the first



Mor eover, according to the aforenmentioned constitution, the first
connective conveyance unit CCl can 25 drive the first and second bypass
conveyance units BP1 and 128 BP2 by obtaining board detection information
fromthe apparatuses |ocated on the downstream si de of the board
conveyance direction, or, for exanple, tR&7first, second and third bypass
conveyance units BPl, BP2 and BP3 and the 5 conponent nounting apparatuses
Al and Al located on the uppernost-stream side and the downstream side of
the nmounting apparatus group A or outputting a drive signal and electric
power to theybesst aadeseBBAd bBypgastheonveyamde bupass BPanandBBB2 fbe t he
driving of the first and second 10 bypass conveyance units BPl and BP2. As
one exanpl econnecthé tsegehbeenmbodi nent, the first connective conveyance
unit CCl1 obtains the board detection information indirectly via the
first, second and thi¥drbypass copveyancesuppliys BRL, BR2 andnB8P8idnel
directly fromthe second connective 15 conveyance unit CC2. However, the

board det ectbaponentommatritdmgraypperabtseseddi tret Impdntoimd heppeaeands
connective conveyance unit CC2. Mreover, with the aforenmentioned

consti But i ogroupha,secord GuPRLGE itke CHOOVEYADEEdwMI t c6kBorent dnobvatihg 20
third and fourth bypass conveyance units BP3 and BP4 by obtaining board

detection i abparatiueasf eénmthbemappaiayuapparhoaat gdoap Bhepdnwaskupamysi de
of the board conveyance
to and the first connective conveyance unit CCl, power
‘ supply to and the second connective conveyance unit CC2 and
power supply to the third connective conveyance unit CC3
10 are performed individually independently.

With the above constitution, board size
information for the width adjustment in each connective
conveyance unit CC can be outputted from the control unit
1000A of the mounting apparatus group A and the control

15 unit 1000B of the mounting apparatus group B to the first
connective conveyance unit CCl, the second connective
. conveyance unit CC2 and the third connective conveyance
unit CC3. In each mounting apparatus group, the width
adjustment in the loader L, the Y-table T, the unloader U
20 and the bypass conveyance path BP can be automatically
performed according to the information from the control

unit.

Moreover, according to the aforementioned

constitution, the first connective conveyance unit CCl can

25 drive the first and second bypass conveyance units BP1l and



direction, or, for exanple, the fourth, fifth and sixth bypass conveyance
units BP4, BP5 and BP6 and the conponent 25 nounting apparatuses Bl and BI

| ocated on the uppernost 129 stream si de and t he downstream si de of the
nmounting apparatus group B and the apparatuses |located on the upstream

si de of the board conveyance direction, %8 for exanple, the third bypass
conveyance unit BP3 and the 5 conponent nounting apparatuses Al and Alll

| ocated on the uppernost-stream side and the downstream side of the
mounti ng apparatus group A or outputting a drive, signal_and | ectric power
to the thirRPDypass obsav-&YaScePaare B@%gﬁﬁﬁloﬁhel@%é#W%F%Q%asgr%%n ﬁce
unit BP4 for the driving of 10 the third bypass conveyance unit BP3 apd the
fourth bypaasparsinesmnéecaire BPY. ther SEIStEAath BhECafr ehBAt |
constitution, the third connective conveyance unit CC3 obtains board

det ecti on icdwvempdnan fioacthenf o@h I®F ogFRmPlerh Bypadsrss  codReSihce

units BP4 through BP6, the conponent nounting apparatus Alll |ocated on
t he downnpsardttiehnd shdeans tbeveysnnei ngiappBPar uBPgr s AEahdnithethe
conponent '‘nounting apparatuses Bllll and BlIl |ocated on the

downnost - st cemponatdenandtihg wrstareamssisdeA bf ante Xdlund agtagp@rat BRe gr oup
20 B. Therefore, if, for exanple, the operations of al
uppermost-stream side and the downstream side of the

mounting apparatus group A or outputting a drive signal and
. electric power to the first and second bypass conveyance
units BP1 and BP2 for the driving of the first and second
10 bypass conveyance units BP1l and BP2. As one example, in
the second embodiment, the first connective conveyance unit
CCl obtains the board detection information indirectly via
the first, second and third bypass conveyance units BPl,
BP2 and BP3, not directly from the second connective
15 conveyance unit CC2. However, the board detection
information may be obtained directly from the second
‘ connective conveyance unit CC2.
Moreover, with the aforementioned constitution,
the second connective conveyance unit CC2 can drive the
20 third and fourth bypass conveyance units BP3 and BP4 by
obtaining board detection information from the apparatuses
located on the downstream side of the board conveyance
direction, or, for example, the fourth, fifth and sixth
bypass conveyance units BP4, BP5 and BP6é and the component

25 mounting apparatuses BI and BII located on the uppermost-



or part of the conponent nounting apparatuses of the nounting apparatus
group A all or part of the conponent nounting apparatuses of the nounting
apparatus group B are 25 stopped, the bypass conveyance unit BP relevant to
the 130 9 driven connective conveyance unit CC can be driven by driving
the first connective conveyance unit CClldP the second connective
conveyance unit CC2 or the third connective conveyance unit CC3, and the
board conveyance 5 with respect to the bypass | ane can be perfornmed w t hout
regard to the stop of the driving of the conponent nounting apparatus. The
control uni$t3080A ofdéheamdunthdlg dppasatesn gsdDdp Aofs Clomnemdedtinga
control unit 1000Al of the 10 conponent nounting apparatus Al, a control

unit 1000Al kppéirathe nmpreip NGB appar athe gepwprAlthisasd aoceentdol odni the
1000AlI Il of the nmounting apparatus group Alll. Mreover, the control unit

1000B of thgpsoHeimngidiepas At UBeJHRRFB dSnvegimest adrtetaocapntd®l @okt
1000BI of the conponent 15 nounting apparatus Bl, a control unit 1000BII of

the nountiaga@ppa atitfe groupBl bypadsa €ontephnddi turiBO0BP3 @hd0 the
nounting apparatus group BlIll. The control unit of each conponent nounting

appar atus hasmpoh&hft h8ineing0ARGEFEENAste W1e didendevitesated sAdragnsors
as shown in Fig. 5 and controls the conponent nounting operations described
in connecti @PpWhBstiQfream side and the downstream side of the
mounting apparatus group A or outputting a drive signal and
‘ electric power to the third bypass conveyance unit BP3 and
the fourth bypass conveyance unit BP4 for the driving of
10 the third bypass conveyance unit BP3 and the fourth bypass
conveyance unit BP4.

Moreover, with the aforeﬁentioned constitution,
the third connective conveyance unit CC3 obtains board
detection information from the fourth through sixth bypass

15 conveyance units BP4 through BP6, the component mounting
apparatus AIII located on the downmost-stream side of the
. mounting apparatus group A and the component mounting
apparatuses BIIII and BII located on the downmost-stream
side and the upstream side of the mounting apparatus group

20 B.

Therefore, if, for example, the operations of all
or part of the component mounting apparatuses of the
mounting apparatus group A all or part of the component
mounting apparatuses of the mounting apparatus group B are

25 stopped, the bypass conveyance unit BP relevant to the



exanple, the first enbodinent. It is to be noted that the

11A correspond to the |loader L (LAl1, LA2, LA3, Lal, La2, Lai,

| oaders 1A and

LB3, Lbl, Lb2, Lb3), the 25 placenent conveyance units 1B and 11B

correspond to the Y 131 table T (TAl, TA2, TA3, Tat, Tat, Tai,

TB3, Thl, Tb2, Th3), and the first unloadér 1C or the second unl oader
corresponds to the unloader U (UAl1, UA2, UA3, Ual, Ua2, Ua3, UBl, UB2,
UB3, Ubl, UWb2, Wb3). 5 The first connective conveyance unit CCl is

provided with a board detection sensor DC1 for detecting the presence or
absence of dhevéonarabrihenrtdiwe moboreMBhdeor ung§nch ormars| yper odatiivesal yoy
driving a pair of conveyance belts i for board conveyance in the first

connect i ve éoihveyandde 10iusit cuinnEloilyear dongepeneg corireyedlwiten the

board 2 is detected by the board detection sensor DCl, and the board
be conveyedsabendt heoboardifei s contvedetraxt edunithe €82ondrconneet i ¢hird

conveyance unit CC2 is provided with a board detection sensor

DC2 for

LB1l, LB2,

TB1, TB2,

2C

can

detecting d&bnhbetpresentweyanakseancet ofCCBhe drohr th2 dwhral noboveERcéor

synchronously rotatively driving a pair of conveyance belts

for

boar d

conveyance whthhecsgeend eontket by@acenvey@ncean ubiet pEGE orfimed beattons
bei ng conveyed when the board 2 is detected by the board detection sensor
DC2, and theehgaasdto20heantbp coOnvegedrikengt bE bhar doBposenot mdeheched.

The third connective conveyance unit CC3 is
apparatus.

‘ The control unit 1000A of the mounting apparatus

group A is connected to a control unit 1000AI

of the

10 component mounting apparatus AI, a control unit 1000AII of

the mounting apparatus group AII and a control

1000AIII of the mounting apparatus group AIII.

unit

Moreover,

the control unit 1000B of the mounting apparatus group B is

connected to a control unit 1000BI of the

15 mounting apparatus BI, a control wunit 1000BII

component

of the

mounting apparatus group BII and a control unit 1000BIII of

. the mounting apparatus group BIII.

The control unit of each component mounting

apparatus has a relation of connection to the drive devices

20 and sensors as shown in Fig. 5 and controls the component

mounting operations described in connection with,

for

example, the first embodiment. It is to be noted that the

loaders 1A and 11A correspond to the loader L

LA3, Lal, La2, La3, L1B1l, LB2, LB3, Lbl, LbZ,

(LAL,

Lb3),

LAZ,

the

25 placement conveyance units 1B and 11B correspond to the Y-



provided with a board detection sensor DC3 for detecting the presence or
absence of the board 2 and a notor MC3 for synchronously rotatively
driving a pair of conveyance belts 25 for board conveyance in the third
connective conveyance 132 unit CC3. The board is being conveyed when the
board 2 is detected by the board detect}dh sensor DC3, and the board can
be conveyed when the board 2 is not detected. The first through third
bypass conveyance units 5 BPl, BP2 and BP3 that constitute the first
bypass | ane BPA are provided with board detection sensors DPAl, DPA2 and
DPA3 for detaiclé ny {TiEl pres2ncErdr Zbsenfelof TeRe WEdnd TB2,artBihotTrls MPAL,
MPA2 and MPA3 for synchronously rotatively driving a pair of conveyance
belts for bnezd Tohveyantethe filfst hen¥daddr bypass fhmes 8RN Thel byges s
conveyance unit BP is in a board standby state when the board 2 is detected
by the board deteetpomdsensotseDBAlpaBPA2 Uan@2ADRPAIAZandAhe Udbypdds2,
conveyance unit BP is in a board awaiting state when the board 2 is not
detected. The3pypmss TNy ayBhCeUwDh) tURP, I3 hat has the board detection
sensor DPA by which the board 2 is not detected outputs a "board demand

signalb to the bypassh&onveyancecomécBié ocadedepantde wupst r eadl si de of
t he bypass conveyance unit BP or to the connective conveyance unit CC

Vhen the thl%)f@lvpd@@swi@gn}eeylaa_gedurdett_e%&iaas deénsdrt Delbaad dtaadbinst ate,
a "board unloading awaiting signal” is outputted to the second connective
conveyance HpktpEEdch@sabedaBBehbe d@wWhster el ¢e.and a motor MCl1 for
' synchronously rotatively driving a pair of conveyance belts
for board conveyance in the first connective conveyance
10 unit CCl. The board is being conveyed when the board 2 is
detected by the board detection sensor DCl, and the board
can be conveyed when the board 2 is not detected.
The second connective conveyance unit CC2 1is
provided with a board detection sensor DC2 for detecting
15 the presence or absence of the board 2 and a motor MC2 for
synchronously rotatively driving a pair of conveyance belts
. for board conveyance in the second connective conveyance
unit CC2. The board is being conveyed when the board 2 is
detected by the board detection sensor DC2, and the board
20 can be conveyed when the board 2 is not detected.
The third connective conveyance unit CC3 1is
provided with a board detection sensor DC3 for detecting
the presence or absence of the board 2 and a motor MC3 for

synchronously rotatively driving a pair of conveyance belts

25 for board conveyance in the third connective conveyance



The fourth through sixth bypass conveyance units BP4, BP5 and BP6 t hat
constitute the second bypass | ane BPB 25 are provided with board detection
sensors DPB1, DPB2 and 133 DPB3 for detecting the presence or absence of
the board 2 and notors MPB1, MPB2 and MPB3 for synchronously rotatively
driving a pair of conveyance belts for bb3d conveyance in the second
bypass | ane BPB. The bypass conveyance unit BP 5 is in the board standby
state when the board 2 is detected by the board detection sensors DPB1,
DPB2 and DPB3, and the bypass conveyance unit BP is in the board awaiting
state whenutie &oard Phéesbnetddétsebeédg Thaveypds sheonvdpames Sl uhiis BP
that has the board detection sensor DPB by which 10 the board 2 is not

det ect ed oudiptistédebybaaed damandsigrialdh t et der bPPass acdnwEyaneearmi t BP
| ocated on the upstream side of the bypass conveyance unit BP or to the
connecti ve canveyafseveyed wen Wien bderdiXtis hypasdetaomayance unit BP6
is in the board standby state, the 15 "board unloading awaiting signal" is

outputted to the thirtheconpsct ittercthyeyaince bRphsECEdnyveytaedeomb hes
downstream side. Mreover, the peculiar portion of the conponent nounting

systengof the1 segpndagabagMentti kohise icomntr afhe2Eintt b0 0f 1 @ee BPA
conmponent nounting apparatus is partially shown in Fig. 20. The other
constituti ogréspesbowdeldn wtth bbards cehewtiioh Fighss bDhRIcomMBAA amdt

1000 of each

DPA3 for detecting the presence or absence of the board 2
. and motors MPAl, MPA2 and MPA3 for synchronously rotatively
driving a pair of conveyance belts for board conveyance in
10 the first bypass lane BPA. The bypass conveyance unit BP
is in a board standby state when the board 2 is detected by
the board detection sensors DPAl, DPA2 and DPA3, and the
bypass conveyance unit BP is in a board awaiting state when
the board 2 is not detected. The bypass conveyance unit BP
15 that has the board detection sensor DPA by which the board
2 is not detected outputs a "board demand signal" to the
‘ bypass conveyance unit BP located on the upstream side of
the bypass conveyance unit BP or to the connective
conveyance unit CC. When the third bypass conveyance unit
20 BP3 is in the board standby state, a "board wunloading
awaiting signal" is outputted to the second connective

conveyance unit CC2 located on the downstream side.
The fourth through sixth bypass conveyance units

BP4, BP5 and BP6 that constitute the second bypass lane BPB

25 are provided with board detection sensors DPBl, DPB2 and



conponent nounting apparatus is connected to the |oader L, the Y-table T,
the unl oader U and the nenory MEM and the 25 driving of the | oader L, the
Y-table T and the unl oader U 134 can be controlled by the control unit 1000
on the basis of the programand data stored in the nenory MEM The | oader
L is provided with a board detection sehsér DL for detecting the presence
or absence of the 5 board 2 and a notor M. for synchronously rotatively
driving a pair of conveyance belts for the board conveyance of the | oader
L. The loader L is in the board standby state when i the board 2 is

det ect ed byDPB2 boar dedecdénporihsesmseamce oo eheeneadef [Chies RerE¥dhe? board
awai ting state when the 10 board 2 is not detected. The control unit
1000AI or 180dAndtors IMPBN INPRe amdOEfBdrianoeBr¢heenawponBl Tetativaky
conponent nounting apparatus that has the |loader L in the board awaiting
state out pudsivies"borrdrdefacenyeyaace teltshdamikoand dewnceyaneat £d on
the upstream side of the 15 | oader L, or for exanple, the connective
conveyance tinéts&Condr byhesanlleadeBPB. Widre thhewasd cxdereyanaeeilyes Bhe
"board demand signal” and the unloader U is naking the board 2 stand by,

t he bo&rd 2isnithéhst bodby standbiys stalteadddnt dier dodarsd |Dater detehed t he
connective conveyance unit 20 CC receives the "board demand signal", a
board di st rbputhagboapédr déteot descsehedrs aDBR1j sDPRE f andedPBIhealdt abke T
is provided with a board detection sensor DT for detecting the presence or
absence of bhpass conveyance unit BP is in the board awaiting state

‘ when the board 2 1is not detected. The bypass conveyance
unit BP that has the board detection sensor DPB by which
10 the board 2 1is not detected outputs the "board demand
signal" to the bypass conveyance unit BP located on the
upstream side of the bypass conveyance-unit BP or to the
connective conveyance unit CC. When the sixth bypass
conveyance unit BP6 is in the board standby state, the
15 "board unloading awaiting signal" is outputted to the third
connective conveyance unit CC3 located on the downstream

. side.
Moreover, the peculiar portion of the component
mounting system of the second embodiment in the control
20 unit 1000 of each component mounting apparatus is partially
shown in Fig. 20. The other constitution is shown in Fig.
5. As shown in Fig. 20, the control unit 1000 of each
component mounting apparatus 1s connected to the loader L,
the Y-table T, the unlocader U and the memory MEM, and the

25 driving of the locader L, the Y-table T and the unloader U



board 2 and a notor MI for synchronously rotatively driving 25 a pair of
conveyance belts for the board conveyance of the 135 Y-table T. Wen the
board 2 is detected by the board detection sensor DI, the Y-table T is in
a conponent nounting state or inmediately before or after conponent
nounting. At this tine, when the board s%éﬁdby state is 5 provided in the -
unl oader U | ocated on the downstreamside of this Y-table T, the al ready
nount ed board on the Y-table T cannot be unl oaded toward the unl oader U

| ocated on the downstream side. The unnmounted board 2c cannot be fed onto
the Y-tabl ecan hadconerebled iy bber orsmols usisppdd0 oro dhRyReht?y, the
"board unl oadi ng awai ti ng production stop signal” is outputted to the

| oader L | ocla¢ eprograheandodwisa retered den dfhe Heelgi va#d¥- U or to the
connective conveyance unit CC. Wen the board 2 is not detected, the
Y-table T is in the bBasdlasdéeri g ist apeovided t Hethbeakpars! déakpatsegnal "
is outputted to the loader L |located on the upstreamside of the Y-table T
by the contsehsoni tDI1000Al dedrect(O@Al Eher pGMAdd oF 1009BICer of00DBR| or
1000BIII of the component nounting apparatus that has the Y-table T in
the boérd amaating shatz. mdten Mhefopasenchroreesiesrohet Pvel vodr dviedaand
signal” and the loader L is nmaking the board 2 stand by, the board 2 in

t he standbyaspate b$ uphoagedcet bwdrte tfve heableard drveydece oaflekhe is
in the board awaiting state too, a "Y-table and | oader with no board
signal " is duhperted t @hkhéoedemedt il ioortley dvwardinsta@by state when

. the board 2 is detected by the board detection sensor DL,

and the loader L is in the board awaiting state when the

10 board 2 1s not detected. The control unit 1000AI or

1000AII or 1000AIII or 1000BI or 1000BII or 1000BIII of the

component mounting apparatus that has the loader L in the

board awaiting state outputs the "board demand signal” to

the unit or device located on the upstream side of the

15 loader L, or for example, the connective conveyance unit CC

or the unloader U. When the unloader U receives the "board

. demand signal" and thé unloader U is making the board 2

stand by, the board 2 in the standby state is unloaded

toward the loader L. When the connective conveyance unit

20 CC receives the "board demand signal", a board distributing
operation described later is performed.

The Y-table T is provided with a board detection

sensor DT for detecting the presence or absence of the

board 2 and a motor MT for synchronously rotatively driving

25 a pair of conveyance belts for the board conveyance of the



25 |l ocated on the upstream side of the |oader L. 136 The unl oader U is
provided with a board detection sensor DU for detecting the presence or
absence of the board 2 and a notor MJ for synchronously rotatively driving
a pair of conveyance belts for the board conveyance of the 5 unl oader U.
When the board 2 is detected by the boarH3>detection sensor DU, the
unloader Uis in the board awaiting state, and a "board unl oadi ng awai ti ng
signal” is outputted to the connective conveyance unit CC | ocated on the
downstream si de. When the board 2 is not detected, the 10 unloader U is in
the board aVwtablkry 8tat eWhend Bheodagrehl dadisngderastedsifjhalthes RRARL t ed
to the Y-table T located on the upstream side of the unloader U by the
control unidet1900in orselGOOAl PTer tHe0AIttakke 10DOBIS oAl 1800BPTPERENT
1000BI Il of the conponent nounting apparatus 15 that has the unl oader U in
the board aweiniimg stsaede Cnty iGr@Elisitedl vt hee¥orablar Taf&esi veemporedbar d
unl oadi ng enabl e signal and the conponent nounting operation is conpleted,
t he mount edmboat th@d i dtuniloedletdifhepnwhiee Yheabbeafdt swandbyt retalitt oagler U.
I nformati on of various data and prograns necessary for the board

di stributi ngropeded i on, thee urdemuener! hocatedgooperhat i dywregitr sam opidan be

stored in the nenory MEM For exanple, when the "board demand signal",
of this Y-table T, the already mounted board on the Y-table

T cannot be unloaded toward the unloader U located on the

. downstream side. The unmounted board 2c cannot be fed onto
the Y-table T, and the mounting operation is stopped.

10 Consequently, the "board unloading awaiting production stop
signal™ is outputted . to the 1loader L located on the

downstream side of the unloader U or to the connective

conveyance unit CC. When the board 2 is not detected, the

Y-table T is in the board awaiting state, and the "board

15 demand signal” is outputted to the loader L located on the
upstream side of the Y-table T by the control unit 1000AI

' or 1000AII or 1000AIII or 1000BI or 1000BII or 1000BIII of
the component mounting apparatus that has the Y-table T in

the board awaiting state. When the loader L receives the

20 "board demand signal" and the loader L is making the board

2 stand by, the board 2 in the standby state is unloaded

toward the Y-table T. When the loader L is in the board

awaiting state too, a "Y-table and loader with no board

signal™ is outputted to the connective conveyance unit CC

25 located on the upstream side of the loader L.



the "Y-table and | oader with no board signal"”, the "board 25 unl oadi ng
awai ting signal" and a "board unl oadi ng awai ti ng 137 production stop

signal "
connective conveyance unit, it is acceptable to store the signals and the

informati on of the
case,

are simultaneously outputted from two or nore |anes in each

t he nounting program The conponent nounting system of the second
enbodi ment of the aforenentioned constitution operates as follows. 10
First of all, after deserubiogdéhevouslppevbiiedheithrstboairoughtebtidn
connective conveyance units CCl through CC3, the board conveyance

operation okehBercopOfent ddRuUdiny Skst estavddcde odesavsdedei midethel .

The first connective conveyance unit CCl can 15 performthe board

di stributingogpgratipd hNmeessider abi 08ynehrenbakanceobet weehyt Heivpugti ng

apparatus group A and the nounting apparatus group B by awaiting the
"board demapdpa$irgBEl ‘copiRidhicad Hene® tie fistbdmtdt édgvé parecd Aoft BRe

second nmountihng | ane Ja an

order of priority of 18Al oading of the lanes in such a

5 the signals and information being predeterm ned by the operator

the first bypass | ane BPA when 20 there is no

or

boar dl and copysyheg @ .boanghdo the hanredom the dasdstad bhe trhwapdagamand
si gna

and

issued fromthe | ane. For exanple, in the case where sane
conponent - ngdRLed; cRoasdasare B oduaed ivhidRdWUun) i ng appar @hds gbawp A

t he nmounti ng apparatus group B and the conponent - nount ed

10

15

20

25

awaiting state, and a "board unloading awaiting signal” is
outputted to the connective conveyance unit CC located on
the downstream side. When the board 2 is not detected, the
unloader U 1is 1in the board awaiting state, and a board
unloading enable signal is outputted to the Y-table T
loaated on the upstream side of the unloader U by the
control unit 1000AI or 1000AII or 1000AIII or 1000BI or
1000BII or 1000BIII of the component mounting apparatus
that has the unloader U in the board awaiting state. Only
when the Y-table T receives the board unloading enable
signal and the component mounting operation is completed,
the mounted board 2d is unloaded from the Y-table T toward
the unloader U.

Information of various data and programs
necessary for the board distributing operation, the
component mounting operation and so on can be stored in the
memory MEM. For example, when the "board demand signal",
the "Y-table and loader with no board signal", the "board

unloading awaiting signal” and a "board unloading awaiting



25 board production efficiency of the nounting apparatus group 138 Bis
hi gher than the conponent-nount ed board production efficiency of the
nount i ng apparatus group A by conveying the board to be nounted (i.e.,

t he board before conponent nounting) to the nounting apparatus group B by
priority 5 with respect to the nounting apparatus group A by neans of the
first bypass | ane BPA, a board distributing operation in consideration of
t he bal ance between the nounting apparatus group A and the nounting
apparatus group B can be perforned fromthe viewpoint of production

ef fi ci ency.pAddMdt BOVeELobn dik@atas eamhesendl thaeenslgoopdperttarb ufit el
boards are produced in the nounting apparatus group A and the nounting

appar at us gfwslpoB radiele al £08% oie Nd ad Uit etle c bDes deqivepreid@nutite it the
nmounting apparatus group B is shorter than the conmponent-nounted board

production {ieBptiple theskBuYat tRg apRakAULNG aile Anfrneanveyiag the
board to be nounted to the nounting apparatus group B by priority wth

respect to $AgeAOYALHAT-APPRT 3 USh B QUDn A BY fRaANFawés iMesfiéhst bypass
| ane BPA, a board distributing operation in consideration of the bal ance

bet weeg the.pundi gy 20 apRar 8hESreheYBnA Béthd hg rEietlerid nRiRPabat UShgr oup
B can be perfornmed fromthe viewoint of production efficiency. The second

connective GODVEYBNCErUPhL £Gen€illy PRsGPAM the board distributing
operation in consideration '

The component mounting system of the second
‘ embodiment of the aforementioned constitution operates as
follows.
10 First of all, after describing the outline of the
first through third connective conveyance units CCl through
CC3, the board conveyance operation of the component
mounting system will be described in detail.
The first connective conveyance unit CCl can
15 perform the board distributing operation in consideration
of a balance between the mounting apparatus group A and the
’ mounting apparatus group B by awaiting the "board demand
signal" outputted from the first mounting lane JA, the
second mounting lane Ja and the first bypass lane BPA when
20 there is no board and conveying a board to the lane on the
basis of the "board demand signal" issued from the lane.
For example, 1in the case where same component-mounted
boards are produced in the mounting apparatus group A and
the mounting apparatus group B and the component-mounted

25 board production efficiency of the mounting apparatus group



of "board unl oadi ng awai ti ng" and "board conveyance 25 request" by awaiting
the "board demand signal" outputted 139 5 fromthe first nounting |ane JB,
the second nmounting lane Jb and the second bypass | ane BPB when there is
no board and conveying a board to the I?nﬁ on the basis of the "board
demand signal” issued fromthe | ane. The dRnount ed board 2c is conveyed to
any one of the first or second nounting |lane JA or Ja or the first bypass
| ane BPA of the first nounting apparatus group A by O the first connective
conveyance unit M The unnounted board 2c conveyed to any one of the first
or second Eolﬁbuh%GHeréﬁEHUAtb?‘ﬁPmﬁoﬂQﬂiTWQQRb%%uﬁP?ﬁS HPRTEE bOYyr oup
A is subjected to the conponent nounting operation in the front-side
nounting un¢fEipienap afidthe BPURkdngeaPPagRFESTEFPINR uRY sCArVeRPRand a3
of the component nountin apparatuses Al, Al and Alll of the nmounting
appar at us 1Bhgr bapra. tPhdeurmtaiuriadl bbaed, 28heobpaysd hefatfe EPRRPNERYpass
| ane BPA is conveyed as it is to the second O connective conveyance unit
CC2 wi t hout mowdeiysl nd-canyhe omoomérin dmoapps hytwpedaion. B| Ly sPalebity
possi ble to make the board stand by in the standby positions of the bypass
20 congeyangitbinkespBPt, tBP2ZhantoBR3 ol Eipparptass dravwy BPAwfmeams of
conponent nounting apparatuses Al, Al and Alll of the nounting apparatus
group A, whtbbh camsti faypesst Hearfé rBPA, byppdssrdanti BPA st ihe opeastoon
demands. The unnounted

in consideration of the balance Dbetween the mounting

‘ apparatus group A and the mounting apparatus group B can be

performed from the viewpoint of production efficiency.

10 Moreover, in the case where different component-mounted

boards are produced in the mounting apparatus group A and

the mounting apparatus group B and a component-mounted

board production time in the mounting apparatus group B is

shorter than the component-mounted board production time in

15 the mounting apparatus group A, by conveying the board to

be mounted to the mounting apparatus group B by priority

‘ with respect to the mounting apparatus group A by means of

the first bypass lane BPA, a board distributing operation

in consideration of the balance between the mounting

20 apparatus group A and the mounting apparatus group B can be
performed from the viewpoint of production efficiency.

The second connective conveyance unit CC2 can

perform the board distributing operation in consideration

of '"board unloading awaiting” and "board conveyance

25 request" by awaiting the "board demand signal" outputted




board 2c fromthe first bypass |ane BPA is conveyed to the 25 first or
second nounting | ane JB or Jb of the nounting 140 apparatus group B by the

second connective conveyance unit

or second nounting |ane JA or Ja of the nounting apparatus group Ais
conveyed to the second bypass | ane BPB b¥3Phe second 5 connective

conveyance unit CC2. The third connective conveyance unit CC3 can perform
an integrating operation of the nounted board 2d wth the first |ane.
specifically, the board conveyance can be perforned so that the nounted
boards 2d 16roml ahded ifrsamntchenttimmeel momvéyantbel seeongf ndimfingt Lang
second nounting | anes JB and Jb and the second bypass | ane BPB of the
front-si de apdanear-si deecmudt bpgassi lanB3 Bl whodh ofhehe tilsi rcb chopodent
nmounting apparatus BlIll of the nobunting apparatus group B are integrated

into one 1l5aganweyanserqne terdl, thortlexaiphe, dihe thef |loasdevicce 8D4.

CC2. The mounted board 2d fromthe first

Mor e

It

is to be noted that the board unl oaded fromthe second O nounting | ane Jb
of the rear+pbdednBenbhags ught1b3iksuedr fecmathanlangl e of 180 when
conveyed into the second nounting |lane Jb. Therefore, the board is
required to be 20 set Thacknheuhbedobbgiraakcr afsercine ithse bynpedbng bvdr ned
an angle of 180 on the third connective conveyance unit CC3 after
bei ng unl oaggd. fHowevesr wheBnAOmduHdiedy atawd Jangxe 0f 130 the beingt
| oaded into the second nounting |lane Jb, there is no need for taking the

above aCtiOBypass lane BPA of the first mounting apparatus group A by

at

10

15

20

25

the first connective conveyance unit CCl1. The unmounted
board 2c conveyed to any one of the first or second
mounting lane JA or Ja of the first mounting apparatus
group A is subjected to the component mounting operation in
the front-side mounting units Al, A2 and A3 or the rear-
side mounting units al, a2 and a3 of the component mounting
apparatuses AI, AII and AIII of the mounting apparatus
group A. The unmounted board 2c conveyed to the first
bypass lane BPA 1is conveyed as 1t 1is to the second
connective conveyance unit CC2 without undergoing any
component mounting operation. It is also possible to make
the board stand by in the standby positions of the bypass
conveyance units BP1l, BP2 and BP3 of the bypass lane BPA of
the component mounting apparatuses AI, AII and AIII of the
mounting apparatus group A, which constitutes the first
bypass'lane BPA as the occasion demandé. The unmounted
board 2c from the first bypass lane BPA is conveyed to the

first or second mounting lane JB or Jb of the mounting



25 The followng will describe an exanple in which 141 sane
conponent - nount ed boards 2 are produced in each of the first nounting |ane
JA of the nounting apparatus group A, the second nounting |ane Ja of the
nounting apparatus group A, the first n? ting lane JB of the nounting
apparatus 5 groups B and the second nounting | ane Jb of the nounting
apparatus groups B of the electronic conponent-nounted board production
line. The connective conveyance unit CC with a board turn function as

shown in Fig. 21 and Fig. 22 |s ranged 10 between the nounting apparatus
gr oups, andaER%I%B%%e%¥$9E @ohye$§ﬁc§%§mqp ECPETG Wﬁ;QQRyﬁ%ﬁﬁ%g GRPE
distributin operation for unloadin%]i a distri utigﬂ ngnner t he bogrds
recei ved fro%fthe D&% dTPERELFedPPRB dﬂ} I%ftgﬁ% FE& |1 Qhes®Bron
received fromthe bypass |lane into either of the 15 | anes or the .
i nt egr at i ngRePREBRY oh2R®r NP Bad® ngt | AP R by At PR FANHR rI T ReP vbar d
received fromany one of the O three | anes toward qne downst{leamlaned I n
order to preepBeYad|ite BFAeanc€cehdel B¥PEdRI cLadfpditent PHouht&d BB&EPY
production line, the boards 2b 20 |oaded into the second nounting |anes Ja
and Jb5are tcorpedtaveaponvigyenet 4Bdt ¢Reéreafter subjected to board
| oading, turned at an angle of 180 and thereafter subjected to _board
unl oadi ng. By so doi nghequikird hecxdme tdotpor@Rve yshat i #§16peFafi of2Ban be
performed by quite the same 25 production programas those of the first
mounting | apesfgpm an integrating operation of the mounted board 2d
. with the first lane. More specifically, the board
conveyance can be performed so that the mounted boards 2d
10 unloaded from the three conveyance lanes of the first and
second mounting lanes JB and Jb and the second bypass lane
BPBR of the front-side and rear-side mounting units B3 and
b3 of the third component mounting apparatus BIII of the
mounting apparatus group B are integrated into one
15 conveyance lane toward, for example, the reflow device 904.
It is to be noted that the board unloaded from the second
. mounting lane Jb of the rear-side mounting unit b3 1is
turned at an angle of 180° when conveyed into the second

mounting lane Jb. Therefore, the board is required to be

20 set back to the original reference phase by being turned at

an angle of 180° on the third connective conveyance unit

CC3 after being unloaded. However, when not turned at an

angle of 180° in being loaded into the second mounting lane

Jb, there is no need for taking the above action.

25 The following will describe an example in which



142 and JB even by the second nounting | anes Ja and Jb, and the nmanagenent
of the production process tine can be easily mnanaged in unity. The
fundament al conponent nounting operation of 5 this electronic
conponent - nount ed board production line is as follows. As indicated by the
conveyance routes (1) and (2) in Fig. 1541t he unmount ed board 2c on which
solder is printed by the printer 900 is unloaded to the first 10 nounti ng
lane JA or the second nounting |ane Ja of the nounting apparatus group A
via the first connective conveyance unit CCl, and the conponent nounting
operation EBsmpecbopoednbymohetédopoaside2nanat phngduaedsinl eapl afdths or
the rear-side mounting units al, a2 and a3 as shown in 15 Fig. 10 and Fig.
14. As indi €ared mpuhheéngonweyantfe ocbutbs modntdmd (EpdmatRig. gtéupt he
nount ed board 2d of which the nounting has been conpleted in the
front-side sAgntebgndunbtatAhg A2nandaA3foththreonsalingi depavatnusngronpt al,
a2z and a3 of the mounting apparatus group A is unloaded toward 20 the
second connactnﬂ&aCﬁmyeyammanmnmb'Ciﬁnéo@atedfOMhbhemmﬂﬂmhxgraapa&hdasof
the nounting apparatus group A In the second connective conveyance unit
CC2, the noypbegsbearsh@dthes seabaddetburoviatgl Larer gar i dehepmotingngni t
of the nounting apparatus group B, or, for exanple, the reflow 25 device
904 via theappaerdubypgssupanes BREF whiHee Reiergrb43c component-mounted
board production line.
‘ The connective conveyance unit CC with a board
turn function as shown in Fig. 21 and Fig. 22 is arranged
10 between the mounting apparatus groups, and the connective
conveyance unit CC performs the ©board distributing
operation for unloading in a distributing manner the boards
received from the board received from any one of the three
lanes or received from the bypass lane into either of the
15 lanes or the integrating operation for unloading in an
integrating manner the board received from any one of the
. three lanes toward one downstream lane.
In order to provide a line balance of electronic

component-mounted board production 1line, the boards 2b

20 loaded into the second mounting lanes Ja and Jb are turned

at an angle of 180°, thereafter subjected to board loading,

turned at an angle of 180° and thereafter subjected to

board unloading. By so doing, quite the same component
mounting operation can be performed by gquite the same

25 production program as those of the first mounting lanes JA



distributed into the second bypass | ane BPB of the nmounting apparatus
group B, as indicated by a conveyance route (10) in Fig. 17. In Fig. 10,
Figs. 14 through 16 and Fig. 18, the board obtained after the unloadi ng of
t he unnounted 5 board 2c toward the first nounting |ane JA or the second
nmounting |lane Ja is denoted by 2a or 2b. @4 the other hand, as indicated by
a conveyance route (3) in Fig. 15, the unnmounted board 2c on which sol der
is printed by the printer 900 is distributed into 10 the first bypass | ane
BPA of the nounting apparatus group A via the first connective conveyance
unit CO anandodRegeen by the sSecond BownbtRy vbaRehveyamee ¥hitartd2thy way
of the first bypass |ane BPA In the second connective conveyance unit
CC2, the unmeuagedehbarcd 2thé s preidvadddnt opaedes e LB | ¢80 MsuneRrAGLYane
JB or the second nounting |lane Jb of the nounting apparatus group B, and

t he conponemtnapedt ingunopgration is perforned by the front-side nounting
units Bl, B2 and B3 or the rear-side nounting units bl, b2 and b3 as

shown in Fig. 10. As Thdi cahddmeyptihe comaenicempontésg2®@ya®ataimh (2f in

Fig. 16, the nounted board 2d of which the nounting has been conpleted in
t he frént-stdesnmeletitrgnivnicompBbenB2 ramdtB8l droarte pretust den nbimei hg unit
bl, b2 and b3 of the nounting apparatus group B is unloaded toward the
third conneaki ¥eltongeyance unit CC3 | ocated on the 25 downstream side of
t he nounting apparatus group B. In the 144
As indicated by the conveyance routes (1) and (2)
‘ in Fig. 15, the unmounted board 2c¢c on which solder is
printed by the printer 900 is unloaded to the first
10 mounting lane JA or the second mounting lane Ja of the
mounting apparatus group A via the first connective
conveyance unit CCl, and the component mounting operation
is performed by the front-side mounting units Al, A2 and A3
or the rear-side mounting units al, a2 and a3 as shown in
15 Fig. 10 and Fig. 14. As indicated by the conveyance routes
(4) and (5) in Fig. 16, the mounted board 2d of which the
' mounting has been completed in the front-side mounting
units Al, A2 and A3 or the rear-side mounting unit al, a2
and a3 of the mounting apparatus group A is unloaded toward
20 the second connective conveyance unit CC2 located on the
downstream side of the mounting apparatus group A. In the
second connective conveyance unit CC2, the mounted board 2d
is unloaded toward the rear-side mouﬁting unit of the

mounting apparatus group B, or, for example, the reflow

25 device 904 via the second bypass lane BPB while being



third connective conveyance unit CC3, the nounted board 2d is unl oaded
toward the rear-side nmounting unit of the nounting apparatus group B, or,
for exanple, the reflow device 904, as indicated by conveyance routes (8)
and (9) 5in Fig. 17. In Fig. 10 and Fig§4 15 through 18, the board

obtai ned after the unloading of the unnointed board 2c toward the first
nmounting | ane JB or the second nounti ng | ane Jb is denoted by 2a or 2b.
In the third connective conveyance unit CC3, the 10 board 2b unl oaded from
the first unt i | ane, JB and the second nountin ne.Jb of_ the nounting
appar at us g&%ﬁﬁr%&%% ke :@’é%n%le%% &YR%%% ig%ﬁﬁo%%eﬂq? U heid
rear-side nounting unit, or, for exanple, %he refl ow devi ce 904. board
2b unl oaded@FPIHFt %E%BﬂdBnDGﬁtﬁﬁélcf§epa §\ﬂ)QﬁnWQ¥§qﬁﬁuﬁ?9EFag¥§}atus
group Bin the_third_ connective conveyance uni% CC3.is turned_at an_angl e
of 180 on %%eF%ﬂiré7conﬂ%bt5M%ﬁc%%ve?gﬁ%e Ui £ é@ﬁgan&626”F%e$%%ft£§’

| oaded into the rear-side nmounting unit, or, for B exanple, the refl ow

devi ce 904. L boRESp @THNeE dér cBiRe i M oeRd ngr oRficfihén UPRowREed
nount i ng apparatus group B while a procedural change _for board nodel
change? t hePPapf eAFs HANAL of LhteféEFpoMONES I10gn 1 t TRuppl VFRhdSE6OBR are
performed, the first_and _second bypass conveyance units BP1 and BP2 of the
first 25 bypadstingel BFA ﬁ@r%%rﬁ?%%g?%tbbn2%0%¥r%?-in the first 145

On the other hand, as indicated by a conveyance

‘ route (3) in Fig. 15, the unmounted board 2c on which
solder is printed by the printer 900 is distributed into

10 the first bypass lane BPA of the mounting apparatus group A

via the first connective conveyance unit CCl and conveyed

to the second connective conveyance unit CC2 by way of the

first bypass lane BPA. In the second connective conveyance

unit €C2, the unmounted board 2c is unloaded toward the

15 first mounting lane JB or the second mounting lane Jb of

the mounting épparatus group B, and the component mounting

. operation is performed by the front-side mounting units Bl1,
B2 and B3 or the rear-side mounting units bl, b2 and b3 as

shown in Fig. 10. As indicated by the conveyance routes

20 (6) and (7) in Fig. 16, the mounted board 2d of which the
mounting has been completed in the front-side mounting

units Bl, B2 and B3 or the rear-side mounting unit bl, b2

and b3 of the mounting apparatus group B is unloaded toward

the third connective conveyance unit CC3 located on the

25 downstream side of the mounting apparatus group B. In the



connective conveyance unit Ccl, and the third bypass conveyance unit BP3
perfornms operation control in the second connective conveyance unit CC2.
Mor eover, power supply is perforned fromthe first connective conveyance 5
unit CCl and the second connective conve%ance unit CC2, by which the first
t hrough third bypass | anes BPA, BP2 and B3 of the first bypass | ane BPA
can be operated even when the electronic conponent nounting apparatuses
Al, Al and Alll of the nmounting apparatus group A are all off. 10 By
endi ng the board conveyance operation by the connective conveyanc énit CcC
wi thin the FRhedpFeeRestivaeCcCoBVeYRBCEI BBLEOMNCE  c Fhifo MR GRSLIN Y Boat d
production line (i.e., the process tinme of the operation that needs the
| ongest tinesoutnlsfadert dmeradd ohbeof reéde- ebAPpodn M GpyRditnget the
apparatuses, the printer 900 and the reflow device 904, as exenplified
here by themprbtéss tapRetum| eading B/t her nodiettedeb@ap He 2d tyconT BReCYef | ow
device 904 through the reflow process), the production efficiency can be
prevented fevircbePAd, r educetlidrtmdyhoy heobvarvaneenveyanse Fperardon?) 20
The board distribution and integrating operations in the connective
conveyance uni FigC Wil Be ddscrillfecinch Fidst aild behoweglThes f ubbdaneaesl rul e
of the board distribution function of the first connective conveyance unit
CCl will 2bBbbeidedcratesr fithst . unloading of the unmounted board 2c

toward the first mounting lane JB or the second mounting
. lane Jb is denoted by 2a or 2b.

In the third connective conveyance unit CC3, the
10 board 2b unloaded from the first mounting lane JB and the

second mounting lane Jb of the mounting apparatus group B

and the second bypass lane BPB is loaded into the rear-side

mounting unit, or, for example, the reflow device 904.

The board 2b unloaded from the second mounting
15 lane Jb of the mounting apparatus group B in the third
connective conveyance unit CC3 1is turned at an angle of

. 180° on the third connective conveyance unit CC3 and
thereafter loaded into the rear-side mounting unit, or, for
example, the reflow device 904.

20 For example, in order to continue the production
in the mounting apparatus group B while a procedural change
for board model change, the replenishment of the components
in short supply and so on are performed, the first and
second bypass conveyance units BPl and BP2 of the first

25 bypass lane BPA perform operation control in the first



146 0 As a prerequisite, if there is no board 2 held or standing by in

t he conveyance | ane (the | oader LAl of the first nounting | ane JA, the

| oader Lal of the second nounting |ane Ja and the first bypass conveyance
unit BPl of 5 the first bypass | ane BPA) Igcated adj acent to the first
connective conveyance unit CCl of the co%ﬁonent nounting apparatus Al

| ocated on the uppernost-stream side of the nounting apparatus group A
(when no board is detected by the board detection sensor), then the "board

demand signal” is 10 inputted fromthe lape with no hoard to the contro
section ofCPPREFF+YE COPMERYIRE® cofeyan 1Uni?n#h en EQ%Fébggyﬁa%%nand

signal" cones fromthe convgy%pce |%¥ﬁ7 t he Ioaggr LAl OL tge f.irs%h
mounti ng | afRRVIYEnERe WddeP tal P HOFESs e OBRd oGt | AGRFaRe J& ant the 15
first bypass conveyance unit BPl1 of the first b¥ gss | ane BPA) (when the
"board demafACIRGnHONNES G YeneBOBRFYRAR Wiitst E nnectPY&°VEHveyBREET uni t
CCl sends the board 2 to the |ane that has outputted the "board denmand
signal". THRePRi®rds peifrrmrai §rer tIhe " hdarl FORRFEFEiVEnaf®hvVaKdIne® one
of the_conveyance routes gé), (2) and (3) is selected, and the board 2 is
convey8d al BRgtt RElsaRectds E6RPEFaRCANGGIE JIUTENI o1 eRahd BY gnal "

cones fromtwo or nore lanes at the sane tine (i.e., when two or nore
"pboard denehéchi ghal Eirafethtene Balsrg PHeasankarefmelPAt hBPBoardsBE3

of the first bypass lane BPA can be operated even when the
. electronic component mounting apparatuses AI, AII and AIII
of the mounting apparatus group A are all off.

10 By ending the board conveyance operation by the
connective conveyance unit CC within the line process time
of the electronic component-mounted board production line
(i.e., the process time of the operation that needs the
longest time out of the operations of the component

15 mounting apparatuses, the printer 900 and the reflow device
904, as exemplified here by the process time of unloading

‘ the mounted board 2d from the reflow device 904 through the
reflow process), the production efficiency can be prevented
from being reduced through the board conveyance operation.

20 The board distribution and integrating operations
in the connective conveyance unit CC will be described in
detail below.

The fundamental rule of the board distribution
function of the first connective conveyance unit CCl will

25 be described first.



25 2 are successively conveyed to the | anes according to the 147 order of
priority predeterm ned by the operator or the nounting program Wen the
"board demand signal s" cone fromthe three |anes of, for exanple, the
first nounting |ane JA the second nounting | ane Ja and the first bypass 5
| ane BPA in this order according to the odder of priority, the boards 2
are sent to the lanes in this order. This order of priority should
preferably be able to be changed and added by the programin the first
connective conveyance unit M It is to be noted that the "board demand

signal" 10 outputted Agoin pherédnibditypass tiasee BBA hs oddpdt 2 edeWbeor
there are boards | ess than the nunber (three in the second enbodinent) of

boards that seandbeg sbpcked the tdenddyaice bypass (thse 1BRAeri .Ial ¢hethéer st
t hrough third bypass conveyance units BPl t hrough BP3. 15 The presence or

absence of Ehestboghchtdempndansl goal " tRet heodddst ONNRET i ¥BeCOBEEYAACE
unit CCl is checked in accordance with the timng when the first

connective ﬁ@ﬁﬂ@i’ﬁ@cfaﬁ@ija%iﬁié‘@imfk%fﬂgs%g_cb?&e%ﬁﬁé ug@rveyange (in
ot her words, the timng when the board 20 detection sensor DCl is detecting

no boagd). That disstt MR pddd StagOnNBeali VECONMEYRRGEcHREt teClrloesingt
performthe checking at all during the board conveyance operation, and

the first ceBRARELEYSe CRRBYGEIABCUN 1 (CCECENESKS thile chfddfbnt mounting
apparatus AI located on the uppermost-stream side of the
‘ mounting apparatus group A (when no board is detected by the
board detection sensor), then the "board demand signal" is
10 inputted from the lane with no board to the control section
of the first connective conveyance unit CC1.
When the "board demand signal" comes from the
conveyance lane (the loader LAl of the first mounting lane
JA, the loader Lal of the second mounting lane Ja and the
15 first bypass conveyance unit BPl of the first bypass lane
BPA) (when the "board demand signal" is turned on), the
. first connective conveyance unit CCl sends the board 2 to
the lane that has outputted the "board demand signal".
Therefore, on the basis of the "board demand signal", any
20 one of the conveyance routes.(l), (2) and (3) is selected,
and the board 2 is conveyed along the selected conveyance
route. If the "board demand signal" comes from two or more
lanes at the same time (i.e., when two or more "board
demand signals" are turned on at the same time), the boards

25 2 are successively conveyed to the lanes according to the



dermand signal” in accordance with the timng when the board 25 conveyance
operation in the first connective conveyance 148 unit CCl ends. Wen the
board conveyance operation is not performed, the first connective
conveyance unit CCl consistently checks the "board demand signal ".
However, when two or nore "board demandl$7gnal s" come at the point 5 of

ti me when the "board demand signal"” is checked, the boards are
successively conveyed to all the lanes that are outputting the "board
demand signal”, and thereafter, the "board demand signal"” is checked

again. |t isrder befnopetorhay totiedafjsemsitiash by per¢ oromstatioen the tiwar d
unl oading 10 awaiting production stop signal” and the "Y-table and | oader
wi th no boareustiipmal progsem. bedWhatertlae e "hoerdoudgnanddsifsad s'esobme of
maki ng the first connective conveyance unit CCl performthe board
di stributi nfropethei dhrke asamescrifbedoabogmphe, boheds iZ sdanupenting
distributed to the first nounting | ane JA and the second nmounting | anes Ja
of the noubaneigiAppahat BsognoumaAritirg wedie bdhanodd thennerzst | lnypéaes case
where the aforenentioned distributing operation is not perforned, for
exanpl &, iflame BPArdni shienveyed 2@comkyngo tioheeHeanerdawm ipehothey; boar d
demand signal" has cone in advance, then the boards 2 are to be
one- si dedl ytheinboaddd towerel eehhertconeheof 1thesfiirst timbsinbirdgrl.aneTdAs and
t he second nmounting | ane Ja, consequently loosing |ine balance.

order of priority should preferably be able to be changed
‘ and added by the program in the first connective conveyance

unit CCl. It is to be noted that the "board demand signal”

10 outputted from the first bypass lane BPA is outputted when
there are boards less than the number (three in the second
embodiment) of boards that can be stocked in the first
bypass lane BPA, i.e., the first through third bypass
conveyance units BP1l through BP3.

15 The presence or absence of the "board demand
signal"™ in the first connective conveyance unit CCl 1is

‘ checked 1in accordance with the timing when the first
connective conveyance unit CCl is not performing the board
conveyance (in other words, the timing when the board

20 detection sensor DCl is detecting no board). That is, the
first connective conveyance unit CCl does not perform the
checking at all during the board conveyance operation, and
the first connective conveyance unit CCl checks the "board

demand signal"” in accordance with the timing when the board

25 conveyance operation in the first connective conveyance



25 It is also acceptable to input the board 149 unl oadi ng stop signal
toward the lane to the control section of the first connective conveyance
unit CCL while the procedural change for board nodel change, the
repl eni shnent of the conponents in short pply and so on 5 are perforned
in either the first nmounting |ane JA or %ig second nmounting | ane Ja so as
to prevent the board from being unloaded fromthe first connective
conveyance unit CCl toward the | ane where the procedural change is being
performed and performno check of the output of the "board, .10 derman

p
signal " frofithEGarendher VPRR pRECEAGFE CORIRYETCE OBEFRGIFEr fiot MRE The
fundanental rule of the board distribution  function of the second
connect i ve R&EHERAbe uRRe CELTRL | CHNRRISIS heORBRYANGE ANt  CCl
prerequisite, if there is no board 2 held or O standing by in the
conveyance ¢oinsl et 1 vagbeckpl tare t heoa¥dr slemagignt $HF2Ane JBIOWS¥ESF nader
Lbl of the second nounting |ane Jb and the fourth through sixth bypass
conveyance W1 stBP4oEhPerGh "BRe st defeandcdhdndypassorané L2¢-BrAyC1 v at ed
adj acent to the second connective conveyance unit CC2 of the_conponent

nount i ig applr &ioe Bih¢wcabed dhoarde dgFperhosigsattamsi gBeskethe BRIt i ng
apparatus group B (when no board is detected by the board detection
sensor), theardheardoandcdeshridlyi gaaveyed itapadtedher dandfe Thale are

outputting the "board demand signal", and thereafter, the
. "board demand signal" is checked again. It is to be noted
that this operation is performed when the "board unloading
10 awaiting production stop signal" and the "Y-table and
loader with no board signal" described later are not

outputted.
As a result of making the first connective
conveyance unit CCl perform the board distributing operation
15 as described above, the boards 2 can be distributed to the
first mounting lane JA and the second mounting lanes Ja of
. the mounting apparatus group A in a well-balanced manner.
In the case where the aforementioned distributing operation
is not performed, for example, if the board is conveyed
20 only to the lane from which the "board demand signal" has
come in advance, then the boards 2 are to be one-sidedly
unloaded toward either one of the first mounting lane JA
and the second mounting lane Ja, consequently loosing line

balance.

25 It 1s also acceptable to input the board



25 with no board to the control section of the second 150 O connective
conveyance unit CC2. When the "board demand signal" conmes fromthe
conveyance | ane (the | oader LBl of the first nounting |ane JB, the | oader
Lbl of the second nounting |lane Jb and the 5 fourth through sixth bypass
conveyance units BP4 through BP6 of thelé8cond bypass | ane BPA) (when the

"board demand signal" is turned on), the second connective conveyance
unit CC2 sends the board 2 to the |lane that has outputted the "board
demand signal”. Therefore, on the basis of the 10 "board demand signal ",

any one of thkosdimeyasicepr i@l 4)towd®) (Hhe addne7) tbs skkeccedfrahd the
board 2 is conveyed along the selected conveyance route. If the "board
demand si gsatticnnes fohem fiwstorconnectames cahvegensanmntitneCql . whilewhen
two or nore "board demand signals" are turned on at 15 the sane tine), the
boards 2 ar ehsuceessiadkinalconeyege t o fotrhe b@aes amodedi ngHtamdde otber of
priority predetermned by the operator or the nounting program Wen the
"board denmeaglahgpamhahtcoelfe theomdoridiitee ianerdoont, sipplgxarpd eso dhe
first nounting | ane JB, the second nounting |ane Jb and 20 the second

bypass 5l anea BEBpieft folting doridere iaqer dig Eorkbhemoanhdehgoflaprd aJAtyr the
boards 2 are sent to the lanes in this order. This order of priority

zggglng pref geabhy beurddi®y tDake changedaandadgegvdyt t kaepragiedn fronhe
being unloaded from the first connective conveyance unit

. CCl toward the lane where the procedural change 1is being
performed and perform no check of the output of the "board

10 demand signal" from the lane where the procedural change 1is
being performed.

The fundamental rule of the board distribution
function of the second connective conveyance unit CC2 will
be described next.

15 As a prerequisite, if there is no board 2 held or
standing by in the conveyance lane (the loader LBl of the
.

‘ first mounting lane JB, the loader Lbl of the second
mounting lane Jb and the fourth through sixth bypass
conveyance units BP4 through BP6é of the second bypass lane

20 BPA) located adjacent to the second connective conveyance
unit CC2 of the component mounting apparatus BI located on
the uppermost-stream side of the mounting apparatus group B
(when no board is detected by the board detection sensor),
then the "board demand signal" is inputted from the lane

25 with no board to the control section of the second



connective conveyance unit CC2. It is to be noted that the 25 "board demand
signal" outputted fromthe second bypass | ane 151 BPB is outputted when
there are boards | ess than the nunber (three in the second enbodi nent) of

boards that can be stocked in the second bypass |ane BPB, i.e., the fourth
t hrough si xth bypass conveyance units BP450hrough BP6. The presence or
absence of the "board demand signal” in the second connective conveyance

unit CC2 is checked in accordance with the timng when the second 0
connective conveyance unit CC2 is not perform ng the board conveyance (in
ot her wor dscohhectitiengomhiepahbe toatdccd0 detection sensor DC2 is
detecting no board). That is, the second connective conveyance unit CC2
does not performthe webgckiny aboakl didmarn t Begheard comyeyares the
operation, and the second connective conveyance unit CC2 checks the "board
denmand si gnabnvkilageeondaace tiet h ddirrt itAINg Mhee t herboamdudbiggnueyance
operation in the second connective conveyance unit CC2 ends. Wen the

board conveyanceneparlcildedn 1Sl Ot tRer keesrd, mbﬂﬁt&ﬁgoﬁ%r@wcéﬁ&ethe
conveyance unit CC2 consistently checks the "board demand signal ".

However,  WrglrtWOtRFch®H esibaar MRbrsigRAlce’ ueare apat ke rbagit 2@ of

time when the "board denmand signal" is checked, the boards are

successi vel yrconyeyedcbaqalbyddiss | anes tﬁ@g arQnefut Py timg e GbRand

demand signal”, and thereafter, the "board demand signal” is checked

again. It igikpshe nodedyrned on), the second connective conveyance

. unit CC2 sends the board 2 to the lane that has outputted
the "board demand signal". Therefore, on the basis of the

10 "board demand signal", any one of the conveyance routes (4),

(4) (6) and (7) is selected, and the board 2 is conveyed
along the selected conveyance route. If the "board demand

signal" comes from two or more lanes at the same time (i.e.,

when two or more "board demand signals" are turned on at

15 the same time), the boards 2 are successively conveyed to
the lanes according to the order of priority predetermined

‘ by the operator or the mounting program. When the "board
demand signals" come from the three lanes of, for example,

the first mounting lane JB, the second mounting lane Jb and

20 the second bypass lane BPB in this order according to the
order of priority, the boards 2 are sent to the lanes in

this order. This order of priority should preferably be

able to be changed and added by the program in the second
connective conveyance unit CC2. It is to be noted that the

25 "board demand signal" outputted from the second bypass lane



that this operation is perforned when the "board unl oadi ng 25 awai ting
production stop signal" and the "Y-table and 152 | oader with no board
signal" described later are not outputted. As a result of making the
second connective conveyance unit CC2 performthe board distributing
operation 5 as described above, the board$§l2 can be distributed to the
first mounting |lane JB and the second nounting | anes Jb of the nounting
apparatus group B in a well-balanced manner. |In the case where the

af orenenti oned distributing operation is not perfornmed, for exanple, if
the board i sponyeyethibtenl yhéw theréd anmee flsoarahi thsts hehdboahed dembad
signal” has cone in advance, then the boards 2 are to be one-sidedly

unl oaded t owahdeei tiher thee fdcde thbstifennli ngf | aoerdB it t kmrsebend
mounting | ane Jb, consequently loosing line balance. 15 It is also

accept abl e s@okReYt irherhearsécowadl aaghdgs slapesimpml towayd tiwe Fanetho the
control O section of the second connective conveyance unit CC2 while the

procedural ehapdgnf aixbRapgpaBIetonbapghcet igitsepPentshoRgh BP6t he
conponents in short supply and so on 20 are perfornmed in either the first

nmountimg | ane JB or thge SEOLKHhFOURY NEbkaneelbo 50 ase t ORRRWENHeAAdbOard
from being unl oaded fromthe second connective conveyance unit CC2 toward

the lane whgrgnthe procedur aleitNgBohficB€i®8 conveyance unit CC2 is
checked in accordance with the timing when the second

‘ connective conveyance unit CC2 is not performing the board
conveyance (in other words, the timing when the board

10 detection sensor DC2 is detecting no board). That is, the
second connective conveyance unit CC2 does not perform the

checking at all during the board conveyance operation, and

the second connective conveyance unit CC2 checks the "board

demand signal" in accordance with the timing when the board

15 conveyance operation in the second connective conveyance

unit CC2 ends. When the board conveyance operation is not

. performed, the second connective conveyance unit CC2
consistently checks the "board demand signal". However,

when two or more "board demand signals" come at the point

20 of time when the "board demand signal" is checked, the
boards are successively conveyed to all the lanes that are

outputting the "board demand signal", and thereafter, the

"hoard demand signal" is checked again. It is to be noted

that this operation is performed when the "board unloading

25 awaiting production stop signal" and the "Y-table and



performed and performno check of the output of the "board 25 denmand

signal” fromthe | ane where the procedura

The fundamental rule of the board distribution function of the third
connective conveyance unit CC3 wll be ggﬁcribed next. 5 As a

prerequisite, if the "board unloading a

ting signal" cones fromthe

conveyance | anes of the wunloader UB3 of the first nmounting | ane JB of

conponent

nounting apparatus BlIll that is adjacent to the third

connective conveyance unit CC3 and | qcat on the do st 10 stream si
od {hate

of the nount?#EHpPAER uPYr HXFTE, SARETY

adeFeSEh3LE Ecofidenobifti

| ane Jb of the conponent nounting apparatus Blll and the sixth bypass
conveyance PatPRBEPsof the second bypass | ane BPB, the nounted board 2

t he

signal ",

change is 153 bei ng perforned.

t he

de
ng

d of

conveyance | ane that has outputted the "board unl oading 15 awaiting
signal " is sent. Ther®$ore, ERTUrdi R t FHHEI " bH&r dSBRPBAI R§RARETFLTRg

sel ection between the conveyance routes (8), (9) and (10) .is
per f or med, SPRVeYRNGR U EY Bramerie s enhoped s

tRéPHELNSWOREVREECD04.

The "board unl oading awai ting signal" of the 20 first nounting |ane JB and
the sefond #®uAtsPElPefiealoves theatbodtdd whéRta Bsodtip esditteed ntehéhepoard
standby position" of the unloaders UB3 and Ub3 of the first nountin
JB and t he Ekrohdnavohinggleage IBbanthdhehggapnshiatditngiaweanengrBi ghal
of the

10

15

20

25

the mounting apparatus group B in a well-balanced manner.
In the case where the aforementioned distributing operation
is not performed, for example, if the board is conveyed
only to the lane from which the "board demand signal" has
come in advance, then the boards 2 are to be one-sidedly
unloaded toward either one of the first mounting lane JB
and the second mounting lane Jb, consequently loosing line
balance.

It 1is also acceptable to input the board
unloading stop signal toward the lane to the control
section of the second connective conveyance unit CC2 while
the procedural change for Dboard model change, the
replenishment of the components in short supply and so on
are performed in either the first mounting lane JB or the
second mounting lane Jb so as to prevent the board from
being unloaded from the second connective conveyance unit
CC2 toward the lane where the procedural change is being
performed and perform no check of the output of the "board

demand signal" from the lane where the procedural change is

| ane



25 second bypass |lane BPB is outputted when the board 2 exists 154 in the
board unl oadi ng position of the sixth bypass conveyance unit BP6 of the
first bypass |ane BPB. Wien a plurality of "board unl oadi ng awaiting
signal s" are outputted, the board conveyggge is performed 5 according to
the determ ned order of priority. The bo outputted fromthe second
nmounting lane Ja is turned at an angle of 180 in the third connective
conveyance unit CC3 and thereafter |oaded into the refl ow device 904. The
board distributing operation in consideration 10 of the line bal ance of

t he nounti MReEPPaAF A RIHEDuUp A and the nounting apparatus group B will be
described next in addition to the fundanental rule of the bog

r .
distribution functiofr®f fRdaBEAkEdt | KelRoRveydtR e PORITCs &5 FngFl%? al |
in the first connective conveyance 15 unit CCl | ocated on the _
upper nost - sfweahi e def ofthene R igshnePige apbee afABVEYBUFSAUNGH €55 bt 4
distribution is perforned by grasping the states of production of the
first nounPéndesantbogdd »eMtt he second nounting |l ane Ja of the nounting

apparatus group A and the first nounting |lane JA 20 and the second nounting
| ane J& of the nountihy appararersdudsétg B, itthe thee barakde sRlPREINg
el ectroni ¢ conponent - nounted board production line is worsened and the
producti vi t gwgabing Isé gnapl’ oveae Théremor ehej tcanvay@nae efanes pef f 6hfh t he
di stributing operation according to several 25 rules of operation
practice. unloader UB3 of the first mounting lane JB of the component
‘ mounting apparatus BIII that is adjacent to the third
connective conveyance unit CC3 and located on the downmost-
10 stream side of the mounting apparatus group B, the loader
Ub3 of the second mounting lane Jb of the component mounting
apparatus BIII and the sixth bypass conveyance path BP6 of
the second bypass lane BPB, the mounted board 2d of the
conveyance lane that has outputted the "board unloading
15 awaiting signal" 1is sent. Therefore; according to the
"board unloading awaiting signal", selection between the
. conveyance routes (8), (9) and (10) is performed, and the
mounted board 2d is conveyed to the reflow device 904.
The "board unloading awaiting signal" of the
20 first mounting lane JB and the second mounting lane Jb is
outputted when a board exists in the "board standby
position" of the unloaders UB3 and Ub3 of the first
mounting lane JB and the second mounting lane Jb.

The "board unloading awaiting signal" of the

25 second bypass lane BPB is outputted when the board 2 exists



155 The rule of operation practice of the first connective conveyance unit
CCl is as follows. Wen the "board demand signal" cones fromthe | oader
LAL of the first nmounting | ane JA and the | oader Lal 5 of the second
nounting | ane Ja of the nounting apparatus Al |ocated on the

upper nost - stream si de of the nounting appératus group A and the first
bypass conveyance unit BP1 of the first bypass | ane BPA, the first
connective 10 0 conveyance unit CCl sends the board. Wen two or nore
"board demand signal s" cone at the sane tine, the boards are conveyed
accordi ng tint hghe débeamd nethvakdineof posdricy. dhe thearsixidrandysigmal "
is checked while the first connective conveyance unit CCl is not

perform ng tdevddathoareh cordey ant eché-uf 1her , byweess noatwaB®B exi sts in both
the | oader LAl of the first nounting | ane JA of the conmponent nounting
apparatus Al |ocated wiet ha upperadstystofarfisiadel ofinfbedimgunaévagting
apparatus group A and the Y-table TAl | ocated on 20 the downstream si de of
the | oader efgwhes" narboaudpexiteids ithe bbbhrtheohvagenclealiofpehéoseednd
nounting | ane Ja of the conponent nounting apparatus Al |ocated on the

upper npst - steeadingdecokhicheidmmmiintg appédsat of gravpiAyand The Neatabl e
Tat | ocated on the downstream side of the | oader, the

outputted from the second mounting lane Ja is turned at an
angle of 180° in the third connective conveyance unit CC3

' and thereafter loaded into the reflow device 904.
The board distributing operation in consideration
10 of the line balance of the mounting apparatus group A and
the mounting apparatus group B will be described next in
addition to the fundamental rule of the board distribution

function of the connective conveyance units CC.

First of all, in the first connective conveyance
15 unit CCl 1located on the uppermost-stream side of the
mounting apparatus group A, unless board distribution is
‘ performed by grasping the states of production of the first
mounting lane JA and the second mounting lane Ja of the
mounting apparatus group A and the first mounting lane JA
20 and the second mounting lane Ja of the mounting apparatus
group B, the line balance of the electronic component-
mounted board production line 1s worsened and the
productivity cannot be improved. Therefore, it is required
to perform the distributing operation according to several

25 rules of operation practice.



25 "Y-table and | oader with no board signal” is outputted from 156 the
control unit 1000Al of the conponent nounting apparatus Al to the first
connective conveyance unit CCl | ocated on the upstream side of the |oaders
LAl and Lat. Wen the "Y-table and | oadefeqith no board 5 signal" cones to
the first connection unl oadi ng section 1, nmeaning a state in which the
production is stopped for the reason that the conponent nounting apparatus
Al is awmaiting the loading of a board, the board is sent to the | ane that

is outputting the "Y-j.abl nd | gad Lih_no .sLgnak"” pr4 o the
ngardddﬁn?nd signalﬁhﬁ%igﬁﬁﬁ%aﬁgatﬁgf%%ggo oa?ggégfg%s g%lfé?% t?é??%aders
an al. The "Y-table and | oader, wit-h .n ignal" is also

gutﬁutaedlf??ﬁﬁ??ﬁﬁ??r%ﬁn %&ﬁﬂﬁ?|%ﬁﬁ§-33%:5¥%é¥9?§31ﬁ5 eh no board exists in
oth the | oader LBl of the firsf, 15 nounting, | ane JB,of . the c ne

gounti ng apparatus BI"R$RcdEd oRCERE G%S@r‘gjosﬁgwgamcsqmaees 01?'?? e ?r%%nti ng
apparatus_group B | ocated on, the downstre side of the fiyst.b | ane

BPA and thelQQQ%%I%A#B%fIBQ%tgﬂr%E W%%pt%ﬂﬁ;i%q%a s?ﬂ% %?et%%a %%gggfor

when no board exists in_20 both the |oader %b& of the, second npu ting | ane

otBtelt 5

Jb of Phe ebnpdReRtcHRYNPPRYEEpHardtTs Bl OBRTtHE TPRRFADST -5t ream

side of the_nounting apparatus group B and the Y: table Th] |ocated. th
downst r eam $P&eCeA tHR | bAfer UP ﬁEmgsﬁc? ?%pfﬂﬁF?%ad%f mf?% ngoBBg%ﬁg ©

signal” is outputted from _ .
apparatus group A and the first bypass conveyance unit BP1

. of the first bypass lane BPA, the first connective
conveyance unit CCl sends the board.

10 When two or more "board demand signals" come at
the same time, the boards are conveyed according to the
determined order of priority.

The "board demand signal" 1s checked while the
first connective conveyance unit CCl is not performing the

15 board conveyance.

Further, when no board exists in both the loader

' LAl of the first mounting lane JA of the component mounting
apparatus AI located on the uppermost-stream side of the

mounting apparatus group A and the Y-table TAl located on

20 the downstream side of the loader or when no board exists in
both the loader Lal of the second mounting lane Ja of the
component mounting apparatus AI located on the uppermost-
stream side of the mounting apparatus group A and the Y-
table Tal located on the downstream side of the loader, the

25 "Y-table and loader with no board signal" is outputted from



25 the control unit 1000BI of the conponent nounting apparatus 157 Bl to
t he second connective conveyance unit CC2 | ocated on
the | oaders LBl and Lbl. The second connective conveyance unit CC2 that

t he upstream si de of

has received the signal outputs the signal to the first bypass | ane BPA of
the 5 nmounting apparatus group A The fiist bypass | ane BPA of the

nounti ng apparatus group A outputs the "Y-table and | oader with no board
conveyance unit CClL. Wen the "Y-table
10 signal” conmes fromthe first bypass | ane BPA
to the firsthecooneeblonnnl baddoAy sécthenc@Etonarannogntisgaappemanhisch

signal" to the first connective
and | oader with no board

the production is stopped for the reason that the conponent nounting
appar atus BATi scawdid i figréthecboadt bgvef canbegrdce tine tbaarld iscseatt bo the

first bypass | ane BPA t hat

board signakthe ppkerehf thee"boatHedeosmadrsi gpal Anvhieh. neans that no

board exists only in the | oaders LAl and Lat.

the concrete distribyhkAg eperatvopaict hendi r sbagennervite aonveyamnde

unit CCl.

It is determned in step Si whether or not a conveyance

oper atison ceAyRRAd"i soRBs TBathkSfikkti sohhestiocdetal shaedgt battiba ccl,

conveyance operation can be perforned.

fcaglnI ge_ per f QeaBdngt Re A% 4 g JMFPWHY gsecdisct Lot 89 SLopPeaxeput ehkhe
W ng

10

15

20

25

reason that the component mounting apparatus AI is awaiting
the loading of a board, the board is sent to the lane that
is outputting the "Y-table and loader with no board signal"
prior to the "board demand signal" which means that no
board exists only in the loaders LAl and Lal.

The "Y-table and loader with no board signal" 1is
also outputted from the first bypass lane BPA. That 1is,
when no board exists in both the loader LBl of the first
mounting lane JB of the component mounting apparatus BI
located on the uppermost-stream side of the mounting
apparatus group B located on the downstream side of the
first bypass lane BPA and the Y-table TBl1 located on the
downstream side of the loader or when no board exists in
both the loader Lbl of the second mounting lane Jb of the
component mounting apparatus BI located on the uppermost-
stream side of the mounting apparatus group B and the Y-
table Tbl located on the downstream side of the loader, the
"Y-table and loader with no board signal" 1is outputted from

the control unit 1000BI of the component mounting apparatus

is 15 outputting the "Y-table and | oader with no

Fig. 11 shows a flowhart of

20

Only when the conveyance operation



158 board conveyance operation. Wen the conveyance operation commuand is
not on, neaning an end, the board |oading operation by the first
connective conveyance unit CCl is stopped at the end. The conveyance
operation command is 5 not on when the dri \§i ng of the conponent nounting
apparatus is stopped for sone reasons of1,5 for exanple, conponent feed to
t he conponent feeding unit and mai ntenance. In such a case, the
above-nmentioned determ nation is made in order to prevent the board from
being | oaded. 10 Next, it is determ ned in step S2 whether or nof .thereis
a conveyancBlr bat 06f SREPEA CRENCEIIFS &AVEYANGEdS i tH-no' Boar8dsPYnal
is on. Mre specifically, it is determ ned whether or not the "Y-table and
| oader wit hthRoUBsArEaRi §ide" HfadLheneCRdRRT akf! oredottine fTREt Sg50nd
mounting | ane JA and the second nounting |ane Ja of the nmounting apparatus
group A andcphBefti¥e Bopus¥anrapeuBPA. CCPneRatnbre recaivedvedsneedrslte of
which the "Y table and | oader with no board signal"” is on in _step S2 t he
boards are euhpeyed the seégnsl tt@ afhet He radnvBypaee A@neouBB3 tdHat tenform
to the conditions of step 2. Subsequently, the programflow returns to
step Sb. Thapuhsingwapipathéine igsoalrcdhveydhee flaste hoPafs et deBPA- PAbl e
and | oader with no board signal” is on, the boards are conveyed to all
t he conveyahbe muutnsinhagppahfbnm tarade Sormittawrs RBeaccordinge t 8nedhe
order of priority, and the processes of

loader with no board signal" to the first connective

. conveyance unit CC1.

When the "Y-table and loader with no board
10 signal" comes from the first bypass lane BPA to the first
connection unloading section CCl, meaning a state in which
the production is stopped for the reason that the component
mounting apparatus BI 1s awaiting the loading of a board,
the board is sent to the first bypass lane BPA that is
15 outputting the "Y-table and loader with no board signal"
prior to the "board demand signal" which means that no

. board exists only in the loaders LAl and Lal.

Fig. 11 shows a flowchart of the concrete
distributing operation of the first connective conveyance

20 unit CC1.

It 1is determined in step S1 whether or not a
conveyance operation command is on. That is, it is first
determined that the conveyance operation can be performed.
Only when the conveyance operation can be performed, the

25 program flow proceeds to step S2 to execute the following



159 step S1 and step S2 are executed again after the end of conveyance.
When there is no conveyance route of which the "Y-table and | oader with no
board signal” is on in step S2, 5 it is determned in step S4 whether or
not there is a conveyance route of which the "board demand signal™ is on.
That is, when the "Y-table and | oader wi th8no board signal" i is not

out putted, search of the conveyance route of which the "board demand
signal” is on is executed. More 10 specifically, it is determ ned whether
or not the "board demand signal™ has conme from any one of the first
nounting |lanerdAcamde yiecsecpadanbant i nfhlkeanehda ainrayganidcangopappat @b us
group A and the first bypass | ane BPA. Wen there is no conveyance route
of which t heothomd d idemand &b, sigaahings an, el pthgr abvékdw fesdimg to
step Si. Wien there is a conveyance route of which the "board demand
signal " is opetsit 5depbP4 tideroaveyantecrtavkee ddiate gaaidor prito ddie is
conditions of step 4 is registered in step S5 as conveyance route

i nformati onstspped tRe ymTOsYd MEMTHNEXEontdgaear dpesatanyieyethriand hes
conveyance route of the highest order of priority in step S6, and the

conveyance et éni whef nehé odr DF ihfieof othe EEmpdbn &t theunborg dappsroees
conveyed is deleted frominside the nenory 25 MEM 160
is stopped for some reasons of, for example, component feed
to the component feeding unit and maintenance. In such a
. case, the above-mentioned determination is made in order to
prevent the board from being locaded.

10 Next, it is determined in step S2 whether or not
there 1s a conveyance route of which the "Y-table and
loader with no board signal" is on. More specifically, it
is determined whether or not the "Y-table and loader with
no board signal" has come from any one of the first

15 mounting lane JA and the second mounting lane Ja of the
mounting apparatus group A and the first bypass lane BPA.

. When there is a conveyance route of which the "Y-
table and loader with no board signal" is on in step 52,
the boards are conveyed in step S3 to all the conveyance

20 routes that conform to the conditions of step 2.
Subsequently, the program flow returns to step S1. That 1is,
when there 1s a conveyance route of which the "Y-table and
loader with no board signal" is on, the boards are conveyed

to all the conveyance routes that conform to the conditions

25 according to the order of priority, and the processes of



Next, it is determned in step S7 whether or not the conveyance route
information registered in step 5is remaining in the nenory MEM Wen the
conveyance route information registered in step 5is not renmaining in the
5 nmenory MEM the programflow returns tﬁgétep S1. Wien it is determned in
step S7 that the conveyance route infor ion registered in step 51is
remaining in the menory MEM it is determned in step S8 whet her or not
there is a conveyance route of which the "Y- 10 table and | oader with no
board signal” is on. Wien there is a conveyance rqQute of whjch the "Y:

tabl e and | d&RRr Sthi BRhoSBBRr d2siddfal @x‘?%u%‘ﬁdi AI8L8p aS%,er t Heeb&&UsChr e
conveyed in step S9 to all the conveyance routes of which the "Y-table and
| oader wit hCPRVEGRNEF 15 signal” is on, and the conveyance route information
of the board conveyance routes to which the boards have been conveyed is
del eted frominside tWeerreBEyeVEN BRLSEFYENERFS tHUTR 0ff aMiH G Feurns
to step S7. When there is no conveyance route of which the 20 "Y-table and
| oader wit h"hotdoke BRI gheRdeF Wb P Repr&ssignab” pkdRam® | dWPebtrns to
step S6. Next, the second connective conveyance unit CC2 |ocated on the
downst Peam &t dé sof deherwbuati ig appaPatss WHREHBTA ¢%5 Pe§ui Ferlr e o 1l ®ad

t he nmount ed boards 2d 25 produced in the first and second nounting | anes JA
and Ja 161 oénvépampanrengeapparhias gheup brarshetananik Savnd' bipass -

That is, when the "Y-table and loader with no board signal"

‘ is not outputted, search of the conveyance route of which
the "board demand signal” is on 1is executed. More
10 specifically, it is determined whether or not the "board

demand signal" has come from any one of the first mounting
lane JA and the second mounting lane Ja of mounting
apparatus group A and the first bypass lane BPA. When
there is no conveyance route of which the "board demand

15 signal" is on, the program flow returns to step S1.
When there is a conveyance route of which the
‘ "board demand signal" is on 1in step S4, the conveyance
route that conforms to the conditions of step 4 1is
registered in step S5 as conveyance route information in

20 the memory MEM.

Next, the board is conveyed to the conveyance
route of the highest order of priority in step S6, and the
conveyance route information of the route to which the
board has been conveyed is deleted from inside the memory

25 MEM.




| ane BPB of the nounting apparatus group B and distribute the unnmounted
boards 2c that have passed through the first bypass |ane BPA of the
nounting apparatus group Ainto the 5 first and second nounting | anes JB
and Jb of the nobunting apparatus group B. Wen the unloading of the first
nmounting | ane JA and the second mountinglf@ne Ja of the nounting apparatus
group Ais not perforned for a long tine, the nounted boards 2d cannot be
unl oaded, and the 10 production of the nounting apparatus group A stops.

| f the unmounted board 2c is not |oaded into the nountin apparatus group
B for a long tine, theygrodictiondeterhénedoiint FhgPagparRetdedr sUp P ist ops
while awaiting the board. Therefore, the second connective conveyance unit
CC2 is 15 rpi cedvegapeef aomtehel bberne thdwadeagstesart A& ndLAPI g 1S
apparatus group A and the board | oading into the nounting apparatus group B
i n consi dermdgnadmiigt he siltaianemoryn M .ch thennotin i pgnrappyanseusr gierips A
is awaiting the nounted board 2d and the situation in which the unnmounted
20 board 2cinSotmeitissh i pegithereduriti ngtappar dtsusnat oupmBinThe rig etlog
operation practice of the second connective conveyance unit CC2 is as

foll ows. TheemeewNGEN O Nites t p ey canvEyan ceetumrts Q2 stpew DY ns sel ection

bet ween the conveyance routes (4), (5), 25 (6) and (7) in consideration of
the "board dermand si giiadri 162 S5isanddétbertiboad d iml ositckmg 3wai thag stiymal ”

fromthe
conveyance route information registered in step 5 1is
. remaining in the memory MEM, it is determined in step S8
whether or not there is a conveyance route of which the "Y-
10 table and loader with no board signal" is on.

When there is a conveyance route of which the "Y-
table and loader with no board signal" is on in step S8,
the boards are conveyed in step S9 to all the conveyance
routes of which the "Y-table and loader with no board

15 signal" is on, and the conveyance route information of the
board conveyance routes to which the boards have been
. conveyed is deleted from inside the memory MEM.
Subsequently, the program flow returns to step S7.
When there is no conveyance route of which the
20 "Y-table and loader with no board signal" is on in step S8,
the program flow returns to step Sé.

Next, the second connective conveyance unit CC2

located on the downstream side of the mounting apparatus

group A is required to unload the mounted Dboards 2d

25 produced in the first and second mounting lanes JA and Ja



conveyance | ane and perforns board conveyance. The conveyance route can be
changed and added by the program Wen there is no board in the | oader LBl
of the first nounting | ane JB of the conponent nounting apparatus B

| ocat ed on the uppernost-stream side of 55? nounting i apparatus group B or
when there is no board in the | oader Lbl t he second nmounting | ane Jb of
the conponent nounting 10 apparatus Bl | ocated on the uppernost-stream
side of the nounting apparatus group B, the "board demand signal"” is

outputted fromthe control unit 1000BI of the conponent nounti appar at us
Bl to the seEoRdecBARBELRYe2EBATRYERACETOURI £ é@?anggﬁ&j§ﬁF99é;$&%$‘%am

side of the loaders LB1 15 and Lbl. Further, when no_boar _fxistﬁ?in bot h
the | oader L@ieoBPBheffithe BRIMEING PRRRTIBLDf IFRBPCEH ML FEH gy

apparatus Bl |ocated on the uppernost-streamside of the nounting,

appar at us gF%@pUBmaﬁﬂt?%eanFﬁﬁl8CT§§aFo@éW@HF@ﬁ§8§tqﬂ¥QRW%sW9%ag+%?Be of
t he | oader or when no board exists in both the |oader Lbl of the second
mounti ng | aEPaps ol apfheBPRoABOHIEAL MPBHHITGY SERFdedlFs BOUbdat Botontide
upper nost - stream si de of the nounting apparatus group B and the Y- table
Thl | oat edfbnsthandowssoncamosindd nsf kaees odBlepndt HE 25 "the aBPen BHYI

| oader with no board signal" is outputted from 163 the control unit 10008BI

of the conpanpparahwentdneumpdy at udihem tthe handeadadidconhecthfe EbR¥eyance
unit CC2 | ocated on
mounting lane JA and the second mounting lane Ja of the

. mounting apparatus group A is not performed for a long time,
the mounted boards 2d cannot be unloaded, and the
10 production of the mounting apparatus group A stops. If the
unmounted board 2c 1s not loaded into the mounting
apparatus group B for a long time, the production of the
mounting apparatus group B stops while awaiting the board.
Therefore, the second connective conveyance unit CC2 is
15 required to perform the board unloading from the mounting
apparatus group A and the board loading into the mounting
. apparatus group B in consideration of the situation in
which the mounting apparatus groups A 1s awaiting the
mounted board 2d and the situation in which the unmounted

20 board 2c¢ is loaded into the mounting apparatus group B.
The rule of operation practice of the second

connective conveyance unit CC2 is as follows.

The second connective conveyance unit CC2
performs selection between the conveyance routes (4), (5),

25 (6) and (7) in consideration of the "board demand signal"




the upstream side of the | oaders LB1 and Lbl. Wen the boards exist in both
the unl oader LA3 of 5 the first nounting |lane JA of the conponent nounting
apparatus Alll |located on the downnost-stream side of the nounting
apparatus group A and the Y-table TA3 |ocated on the upstream side of the
unl oader or when the boards exist in both2the unl oader La3 of the second
nmounting | ane Ja of 10 the conponent nounting apparatus Alll |ocated on

t he downnost-stream side of the nounting apparatus group A and the Y-table
Ta3 | ocated on the upstream side of the unloader, the "board unl oadi ng
awai ti ng pramdct tba st'bpasidgnalnldasiingut pawa ity onstgaaént rfgiomni the
1000AII'l of the conponent 15 nounting apparatus Alll to the second
connecti ve comveyamce 120 umd @O2fdoeatisehioh edrveltawm®e r eam si de of the
unl oaders LA3 and La3. This neans a state in which the production is

stopped in the conponem¢ ooomeyagcappanheusanl be sivegachaendozddednPvadi ng
is not perforned. When the board exists in the unl oader LA3 of the first
nmount i ng | ateeJprofrathe conponent nounting apparatus Alll |ocated on the
downnost - stream si de of the nmounting apparatus group A or when the board
exi stssin the unl oadewhehaBhetet ie secdwhrbuitii bhel doadéax AfBL hef cohponent
mounting 25 apparatus Alll located on the downnost-stream side of the 164
mount i ng appafat UsoGheuRg AlahBe JRbaat deinl catpdrgeraaindbunging apparatus
BI located on the uppermost-stream side of the mounting
. apparatus group B or when there is no board in the loader
Lbl of the second mounting lane Jb of the component mounting
10 apparatus BI located on the uppermost-stream side of the
mounting apparatus group B, the "board demand signal" 1is
outputted from the control unit 1000BI of the component
' mounting apparatus BI to the second connective conveyance
unit CC2 located on the upstream side of the loaders LBl
15 and Lbl.
Further, when no board exists in both the loader
‘ LBl of the first mounting lane JB of the component mounting
apparatus BI located on the uppermost-stream side of the
mounting apparatus group B and the Y-table TBl located on
20 the downstream side of the loader or when no board exists in
both the loader Lbl of the second mounting lane Jb of the
component mounting apparatus BI located on the uppermost-
stream side of the mounting apparatus group B and the Y-

table Tbl located on the downstream side of the loader, the

25 "v—-table and loader with no board signal" is outputted from



signal" is outputted fromthe control unit 1000AI Il of the conponent
nmounti ng apparatus Alll to the second connective conveyance unit CC2

| ocated on the downstream side of the 5 unloaders LA3 and La3. The second
connective conveyance unit CC2 determ nes to which conveyance route of the
routes (4) through (7) of Fig. 16 the bb8fd is to be conveyed in

consi deration of the "board demand signal” and the "Y-table 10 and | oader
with no board signal” fromthe nmounting apparatus group B and the "board
unl oading awaiting signal” and the "board unl oadi ng awai ti ng production
stop si gnal the fcomtdle woimtl¢QOBbhpaf dthes cprpEnent Imourt ing brPpdt 2EUS hat
the board conveyance is 15 perfornmed with priority given to the conveyance
rout e from®BIwho chhéheet¥ntlabbanard iveadenvaiyemaso Wrodr €G3 ghegategdonrhe
"board unl oadi ng awai ti ng production stop signal” are outputted. Wen the
si gnal s ar etlvelt ot t edarh r ohdé wof othenteadeonvieyaneed rbot es, the board
conveyance is perforned 20 according to the determ ned order of priority.
Further, when there aNieeboahesblardessxidtanin heothunberunioddar dsABhaf can
be stocked in the second bypass |ane BPB inside the second bypass | ane
BPB, ise., the foteth mdumtighy siddnk bypassfcomneyaromponehs BRéubhinggh 25

BP6 of the second bypass | ane BPB, the "board denmand 165 signal" is
outputted fgappatdrend onrth tlvcated sixtbhbypassmost-stream side of the
mounting apparatus group A and the Y-table TA3 located on
. the upstream side of the unloader or when the boards exist
in both the unloader La3 of the second mounting lane Ja of
10 the component mounting apparatus AIII located on the
downmost-stream side of the mounting apparatus group A and
the Y-table Ta3 located on the upstream side of the unloader,
the "board unloading awaiting production stop signal" is
outputted from the control unit 1000AIITI of the component
15 mounting apparatus AIII to the second connective conveyance
unit CC2 located on the downstream side of the unloaders
. LA3 and La3. This means a state in which the production is
stopped in the component mounting épparatus AIII since the
board unlocading is not performed.
20 . When the board exists in the unloader LA3 of the
first mounting lane JA of the component mounting apparatus
AIITI located on the downmost-stream side of the mounting
apparatus group A or when the board exists in the unloader

La3 of the second mounting lane Ja of the component mounting

25 apparatus AIII located on the downmost-stream side of the



conveyance units BP4 through BP6 of the second bypass | ane BPB. Moreover,
when there is a board in the board 5 unloading standby position of the
third bypass unl oadi ng section BP3 of the first bypass |ane BPA, the "board
unl oading awaiting signal” is outputted fromthe first bypass | ane BPA

Fig. 12 shows a flowchart of the concret&6410 distributing operation of the
second connective conveyance wunit CC2. It is determned in step Si

whet her or not the conveyance operation command is on. That is, it is
first determ ned whether or not the conveyance operation may be 15

per f or med. mM@nintiwlenapper zionyegance dper Bt e orff beaydben ipardigaredyat heng
program fl ow proceeds to step S12 to performO the foll ow ng board
conveyance sipgrat'l ars Miigput thed chmereybheecopératli omicomPOALISI nof time
meani ng an end, the board |oading operation by the second connective
conveyance imponéntCGRoust sh@ppedantttbeAdnd. toheheomeayantecopeeativa
comand is not on when the driving of the conponent nounting apparatus is
st opped f orcaoveyaeasonsidf cCborlocatanplay thapdoenstieen tsddeheo£ohpenent
feeding unit and maintenance. In such a case, the above-nentioned 25

det er ng nat i @l d SdswsleLAn Hidleraz o prevent the board from 166 bei ng | oaded.
Next, it is determned in step S12 whet her or not

The second connective conveyance unit CC2

determines to which conveyance route of the routes (4)
‘ through (7) of Fig. 16 the board is to be conveyed in
consideration of the "board demand signal" and the "Y-table
10 and loader with no Dboard signal" from the mounting
apparatus group B and the "board unloading awaiting signal"
and the "board unloading awaiting production stop signal"
from the mounting apparatus group A.

It is to be noted that the board conveyance 1is
15 performed with priority given to the conveyance route from
which the "Y-table and loader with no board signalh and the
‘ "board wunloading awaiting production stop signal" are
outputted. When the signals are outputted from two or more
conveyance routes, the board conveyance is performed

20 according to the determined order of priority.

Further, when there are boards 2d less than the
number of boards that can be stocked in the second bypass
lane BPB inside the second bypass lane BPB, i.e., the
fourth through sixth bypass conveyance units BP4 through

25 BP6 of the second bypass lane BPB, the "board demand



there is a conveyance route of which the "Y-table and |oader with no board
signal” or the "board awaiting 5 production stop signal"™ is on and the
"board demand signal” and the "board unl oading awaiting signal"” are both
on. More specifically, it is determ ned whether or not the "Y O table and
| oader with no board signal" and the "boaf8 demand signal" have come from
any one of the first nounting 10 |ane JB and the second nounting | ane Jb
of the nmounting apparatus group B and the second bypass | ane BPB and

whet her or not the "board awaiting production stop signal” and the "board
unl oadi ng awayhabYy $sgraltbutaed comenftloen fanytbnéhobudhe Fixth hBDASHng

| ane JA and the second 15 nounting | ane Ja of the nounting apparatus group
A and the fitostebypassuhane BPA. tWhenghh®Pé i dlzpmeyamtebypase o&nehi ch
the "Y table and | oader with no board signal” or the "board waiting
production gpep signal™ is on and the "board demand 20 signal" and the
“board unl oading awaiting signal” are both 25 on in step S12, the boards
are conveyed in step Bd3ebved) | widre correyahse a obbesdt haw dord obmetd the
conditions of step 12 according to the predeterm ned order of priority.
Subseqgent | yn1bheipgoFRMAIOWeet uios toF stlep ShirdWisypddwer eniisadong
conveyance route of which the "Y 167

section BP3 of the first bypass lane BPA, the "board

unloading awaiting signal"™ is outputted from the first

. bypass lane BPA.
Fig. 12 shows a flowchart of the concrete
10 distributing operation of the second connective conveyance
unit CC2.

It is determined in step S11 whether or not the
conveyance operation command is on. That is, it is first
determined whether or not the conveyance operation may be

15 performed. Only when the conveyance operation may be
performed, the program flow proceeds to step Slz to perform

. the following board conveyance operation. When the
conveyance operation command is not on, meaning an end, the

board loading operation by the second connective conveyance

20 unit CC2 is stopped at the end. The conveyance operation
command is not on when the driving of the component

mounting apparatus is stopped for some reasons of, for

example, component feed to the component feeding unit and
maintenance. In such a case, the above-mentioned

25 determination is made in order to prevent the board from



table and | oader with no board signal” or the "board waiting production
stop signal” is on and the "board demand signal"” and the "board unl oadi ng
awaiting signal"” are both on in step S12, it is determned in step Sl4
whet her or not 5 there is a conveyance route of which the "board demand
signal" or the "board unl oading awai ti ngléfgnal" is on. Morre specifically,
it is determ ned whether or not the "board demand signal" has cone from
any one of the first nounting |lane JB and the second nounting | ane Jb of
the 10 nounting apparatus group B or the second bypass | ane BPB and

whet her or hefingheoddedrd unl oadi ng awaiting signal” has cone fromany one
of the first nounting | ane JA and the second nounting |ane Ja of the
mount i ng appar at us grept A iantstetéimsnedyjpasstenndl BPahetvthen ohenetis no
conveyance 15 route of which the "board demand signal"™ or the "board

unl oadi ng awakkengisi gnatdnizeéyancet heoypreogodm whowhr ethe nd Y-tabdteepasdl.
When there is a conveyance route of which the "board denmand signal" or the
"board unl oagdhBgrawai thngno20bshgdal $igaadh i arst epeSlibobheé cemueéyange
route that confornms to the conditions of step 14 is registered in step S15

as congeyangeohQuteohnbkebpakignailn tbeofieandytMEM bobieadt dembrdbeandalls
conveyed to the conveyance route of the highest order of priority in step

S16, and t hand25tkonvreyance faubedinforawtitimof stib@aldut &ré o bdtilchohhe 168

board has been conveyed is deleted frominside the nenory
More specifically, it is determined whether or not the "Y~-

‘ table and loader with no board signal" and the "board
demand signal" have come from any one of the first mounting

10 lane JB and the second mounting lane Jb of the mounting
apparatus group B and the second bypass lane BPB and
whether or not the "board awaiting production stop signal”
and the "board unloading awaiting signal" have come from
any one of the first mounting lane JA and the second

15 mounting lane Ja of the mounting apparatus group A and the
first bypass lane BPA.

. When there is a conveyance route of which the "Y-
table and loader with no board signal" or the "board
waiting production stop signal" is on and the "board demand

20 signal” and the "board unloading awaiting signal" are both
on in step S12, the boards are conveyed in step S13 to all
the conveyance routes that conform to the conditions of
step 12 according to the predetermined order of priority.

Subsequently, the program flow returns to step SI1l.

25 When there is no conveyance route of which the "Y-



MEM Next, it is determined in step S17 whether or not the conveyance route
information registered in step 14 is 5 remaining in the nmenory MEM Wen

t he conveyance route information registered in step 14 is not remaining in

the nmenory MEM the programflow returns to step Sil. Wen the conveyance
route information registered in step 14164 remaining in the nenory MEM it
is determned 10 in step S18 whether or not there is a conveyance route of
which the "Y-table and | oader with no board signal"™ or the "board

unl oadi ng awai ting production stop signal” is on. Wen thereis a
conveyance tabie aindwhilctaddre WYthabhe dmbrdadeironglt™h re bbhed Shgaad" or
the "board 15 unloading awaiting production stop signal” is on in step

S18, the bowmsatisingeprodueyidni step epi@1O1Y olial dnt hed cone eYarerdr damasdt hat
conformto the conditions of step 18, and the conveyance route information
of the boargigrabVvegatdceheolbesrto usiicad itrhe dyaardisndaviegrreleh goaveyed is
20 deleted frominside the nenory MEM Subsequently, the programflow
returns to shepnS3dfep\VeD, t her si Seborndnedyancetepused ofhabheh dhenot
"Y-table and | oader with no board signal™ or the "board wunloading awaiting
producki on shepesiignak” d¢Snwdydrntest eputad &l8whikd ptgr dhdadmiv detends to
step S16. 169 Next, the rule of operation practice of the third connective
conveyance gnghaC€3 ds aBef Old@Wsl unloading awaiting signal" is on.
More specifically, it is determined whether or not the
. "board demand signal" has come from any one of the first
mounting lane JB and the second mounting lane Jb of the
10 mounting apparatus group B or the second bypass lane BPB
and whether or not the "board unloading awaiting signal"
has come from any one of the first mounting lane JA and the
second mounting lane Ja of the mounting apparatus group A
and the first bypass lane BPA. When there is no conveyance
15 route of which the "board demand signal" or the "board
unloading awaiting signal" is on, the program flow returns
. to step S11.
When there is a conveyance route of which the
"board demand signal" or the "board unloading awaiting
20 signal”™ is on in step S14, the conveyance route that
conforms to the conditions of step 14 is registered in step
S15 as conveyance route information in the memory MEM.
Next, the board is conveyed to the conveyance

route of the highest order of priority in step S16, and the

25 conveyance route information of the route to which the



Sel ecti on between the conveyance routes (8), (9) and (10) is perfornmed
according to the "board unloading 5 awaiting signal" fromthe unl oader UB3
of the first nmounting |ane JB of the nounting apparatus group B, the

unl oader Ub3 of the second nmounting | ane Jb of the conponent nounting
apparatus BlIIl and the conveyance | ane of6Bhe sixth bypass conveyance path
BP6 of the second 10 bypass | ane BPB, and the nounted board 2d is
conveyed. Wen a plurality of "board unloading awaiting signals" are

out putted, the board conveyance is performed according to the determ ned
order of prboartiyhaFhédenarabrotetymat tiesl fiedatede fyevondsisigntlitng nameryi1s Jb
of the nounting apparatus group Bis turned at an angle of 180 in the
third conneMtEMve conveyance unit CC3 and thereafter |oaded into the reflow
device 904. Wien the boards exist in both the unloader LB3 of the first
mounting | ane JB of tKextpnponeatdabenhingd 20 apearatuswBtthekooat edton

t he downnost -stream side of the nounting apparatus group B and the Y-table
TB3 | ocat edtBe doheeypsiceeamsicdeiwfothet i@adeegbstabhed tihe sivemy ds4 exsst on
bot h the unl oader Lb3 of the second nounting |ane Jb of the conponent

mount i By appamnatHsnBl lin | erat edmem vt heEdownmisén 25het reamesiadecof robhee
nounti ng apparatus group B and the Y 170 table Th3 | ocated on the upstream

si de of theiheadgktibhe regheardednlionds igo avai tisngopr atimediromst op shgnal
is outputted fromthe control unit 1000BIIIl of the conponent
memory MEM, the program flow returns to step S1l.
. When the conveyance route information registered
in step 14 is remaining in the memory MEM, it is determined
10 in step S18 whether or not there is a conveyance route of
which the "Y-table and loader with no board signal" or the
"board unloading awaiting production stop signal" is on.
When there is a conveyance route of which the "Y-
table and loader with no board signal" or the "board
15 unloading awaiting production stop signal” is on in step
SlB,I the boards are conveyed in step S19 to all the
. conveyance routes that conform to the conditions of step 18,
and the conveyance route information of the Dboard
conveyance routes to which the boards have been conveyed 1is
20 deleted from inside the memory MEM. Subsequently, the
| program flow returns to step S17.
When there is no conveyance route of which the
"Y-table and loader with no board signal” or the "board

unloading awaiting production stop signal” is on in step

25 S18, the program flow returns to step Sle6.



mounting apparatus BllIl to the third connective conveyance 5 unit CC3

| ocated on the downstream side of the unloaders LB3 and Lb3. This neans a
state in which the production is stopped in the conponent nounting
apparatus Blll since the board unloading is not performed. Further, when
t he boards have al ready been 10 standing By t he nunber of boards that can
be stocked in the second bypass |ane BPB and there are boards in the

unl oader LA3 of the first nounting | ane JA of the conponent nounting
apparatus Alll located on the downnost-stream side of the nounting
apparatus group A andVehle Yeheabiwl Azt |ereftald ¥h ARG HeCipet r B E]Pél’édof
the | oader or in the unloader La3 of the second nounting |ane Ja and the
Y-t abl e Tai coéooateiivenconheyaupse reait stde b3 ahefobbe®; .the "board

unl oading awaiting production stop signal" is outputted This nmeans a
state in which the preelettiom i sesveppethencohgeyanpond®utzs nblint i ng)
apparatus Alll since the board unloading is not perfornmed. Fig. 13 shows a
fl owchart o&n#ihe(l®onci et @erdicstreidbustogropey atticontioé t"eand r unéopderdi ve
conveyance unit CC3. 25 It is determned in step S21 whether or not the
171 cosveyaaweiopegat sbonebfmafidons bhe Thatoaderi tUBS foEst thdet Einbhed
whet her or not the conveyance operation may be perforned. Only when the
conveyance fppehathgn e b&B pdr f onaedounténgr apmamdtwsy proveeds t thet ep

S22 to perform
unloader Ub3 of the second mounting lane Jb of the
. component mounting apparatus BIII and the conveyance lane
of the sixth bypass conveyance path BP6 of the second
10 bypass lane BPB, and the mounted board 2d is conveyed.

When a plurality of "board unloading awaiting
signals" are outputted, the board conveyance is performed
according to the determined order of priority.

The board outputted from the second mounting lane

15 Jb of the mounting apparatus group B is turned at an angle

of 180° in the third connective conveyance unit CC3 and
a thereafter loaded into the reflow device 904.

When the boards exist in both the unloader LB3 of

the first mounting lane JB of the component mounting

20 apparatus BIII located on the downmost-stream side of the
mounting apparatus group B and the Y-table TB3 located on

the upstream side of the loader or when the boards exist on

both the unloader Lb3 of the second mounting lane Jb of the

component mounting apparatus BIII located on the downmost-

25 stream side of the mounting apparatus group B and the Y-



5 the foll owm ng board conveyance operation. Wen the conveyance operation
command i s not on, neaning an end, the board | oading operation by the
third connective conveyance unit CC3 is stopped at the end. The conveyance
operation command is not on when the driving of the conponent 10 nounting
apparatus is stopped for sone reasons of 17Por 15 exanpl e, conponent feed to
t he conponent feeding unit and naintenance. In such a case, the
above-nmentioned determnation is nade in order to prevent the board from
being | oaded. Next, it is determned in step S22 whether or_not there is a
conveyance tabte Bb3whiochteHe orbodtel wWpsoERRhgS Ddawailt ithe proRERY i oRPSt op
signal ™ is on. Mre specifically, it is determned whether or not the
"board unl okdoayd awainlpagipgodaveisingt oprodgsaliothasteshe $¥ondthe LFrst
20 mounting | ane JB of the conponent nounting apparatus Blll |ocated on the
downnost - st pehpustde Gromhehmurnnitigpl appat at 0§0§Lddp F okhe heoBEeBRBT
mounting lane Jb of the conponent nounting apparatus BllIl |ocated on the
downnost - sthoeamsgdepphrthesnmBddfli g dfpEartiiusd gronpe@tovet Aenyeyende 25
bypass | ane BPB. 172 \When there is a conveyance route of which the "board
unl oadbng awaiiti g 3priostctédnost ahesidmaldtisaronside stfepcig22unihedbsar ds
are conveyed in step S23 to all the conveyance routes that conformto the
conditions oB3step PB3. This means a state in which the production is
stopped in the component mounting apparatus BIII since the
‘ board unloading is not performed.
Further, when the ©boards have already been
10 standing by the number of boards that can be stocked in the
second bypass lane BPB and there are boards in the unloader
LA3 of the first mounting lane JA of the component mounting
apparatus AIII located on the downmost-stream side of the
mounting apparatus group A and the Y-table TA3 located on
15 the upstream side of the loader or in the unloader La3 of
the second mounting lane Ja and the Y-table Ta3 located on
. the upstream side of the loader, .the "board unloading
awaiting production stop signal" is outputted. This means
a state in which the production is stopped in the component
20 mounting apparatus AIII since the board unloading is not
performed.
Fig. 13 shows a flowchart of the concrete
distributing operation of the third connective conveyance

unit CC3.

25 It is determined in step S21 whether or not the



5 according to the predeterm ned order of priority. Wen there is no
conveyance route of which the "board unloading awaiting production stop
signal” is onin step S22, it is determned in step S24 whet her or not
there is a conveyance route of which the "board unloading 10 awaiting
signal" is on. That is, when the "board d&rloadi ng awaiting production stop
signal” is not outputted, search of the conveyance route of which the
"board unloading awaiting signal” is on is executed. Wen there is no
conveyance route of which the "board unloading awaiting 15 signal” is on in
step S24, thenpepgnam Pbewatépor gomranst e S21. TWaén ltsherid | §safirst
conveyance route of which the "board unl oading awaiting signal” is on in
step S24, tHeteomiBgdnedethetre drhatotohher eenve viele ec rding Gish oragt bp 24
20 is registered in step S25 as conveyance route information in the nenory
MEM Next, phefboaed.is curiveyetheno the conweyamcee rangrdigfon hawdy ghest
order of priority in step S26, and the conveyance route information of the
route to whpebfbbmed’ hnar drbgsaheéhowopveyeddss tdekéepdSLEonoi psirdertthe
menory 173 MEM Next, it is determined in step S27 whether or not the
conveyance rkagt e fionflowialy omba=egl Steirack tancd epodratsiorxi st i Wgenn tthe
menory MEM Wen the conveyance route 5 infornmation registered in step 24
i s not existbAgelyAntheoperation command is not on, meaning an end, the
board loading operation by the third connective conveyance
' unit CC3 is stopped at the end. The conveyance operation
command 1s not on when the driving of the component
10 mounting apparatus is stopped for some reasons of, for
example, component feed to the component feeding unit and
maintenance. In such a case, the above-mentioned
determination is made in order to prevent the board from
being loaded.
15 Next, it is determined in step S22 whether or not
there is a conveyance route of which the "board unlcading
‘ awaiting production stop signal" is on. More specifically,
it is determined whether or not the "board unloading
awaiting production stop signal" has come from the first
20 mounting lane JB of the component mounting apparatus BIII
located on the downmost-stream side of the mounting
apparatus group B or the second mounting lane Jb of the
component mounting apparatus BIII located on the downmost-

stream side of the mounting apparatus group B or the second

25 bypass lane BPB.



menory MEM the programflow returns to step S21. Wen the conveyance route
information registered in step 24 is existing in the nenory MEM it is
determ ned in step S28 whether or not there is a conveyance route of 10

whi ch the "board unl oadi ng awai ti ng produgtion stop signal” is on. Wen
there is no route of which the "board uﬁlaading awai ti ng production stop
signal” is onin step S28, the programflow returns to step S26. Wen
there is a conveyance route of which the 15 "board unl oadi ng awaiti ng

production stop signal” is on in step S28, the boards are_conveyed in step
S29 to all the 0 conv@%@%céhﬁéﬁteésoﬁ-wﬁP@HeYﬁ%cebé&W&eun@Badﬁdehmép?ing
production stop signal" is on, and the conveyance route information of the
board convellaeeedrtniesding wavehting Produehies H&QR BdeRadonvieyelRi -

del eted frominside the nmenory MEM Subsequently, the programflow returns
to step S27stept S22, aldw pesaids eats S@ﬁﬁ@ﬁﬁﬁa35ba$EeEoﬁ@gyéﬁbeal%pEPﬁtion
such that the el ectronic conponent nounting apparatus where troubles have
occurred atcoheeyaneeoforBes| toetonpsfeshpbaehnentondihgonppatastisPt F8ubl e
i s bypassed 174 by using the first through third connective conveyance
units 6Cl t hrcoogitg3tantheherédesermhdedecoddrbgpapsitanty. BPA and BPB.
As descri bed above, according to the conponent 5 nounting system of the
second enbodi ment, byWhper dhiemg ekshnobypasee famee BRoahel edchvibrihetheve

conveyance unit CC as
"board unloading awaiting production stop signal" is on in
‘ step S22, it is determined in step 524 whether or not there
is a conveyance route of which the "board unloading
10 awaiting signal" is on. That is, when the "board unloading
awaiting production stop signal" is not outputted, search
of the conveyance route of which the "board unloading
awaiting signal" 1s on 1is executed. When there is no
conveyance route of which the "board unloading awaiting
15 signal” is on in step S24, the program flow returns to step
sS21.
. When there is a conveyance route of which the
"board unloading awaiting signal" is on in step S24, the
conveyance route that conforms to the conditions of step 24
20 is registered in step S$S25 as conveyance route information
in the memory MEM.
Next, the board is conveyed to the conveyance
route of the highest order of priority in step S26, and the

conveyance route information of the route to which the

25 board has been conveyed is deleted from inside the memory



descri bed above in response to the board conveyance request from each
conponent nounting apparatus and each bypass | ane BP, the unnounted board
2c can be conveyed by being 10 distributed into the optimum conveyance

| ane fromthe viewpoint of production efficiency, and the nounted board 2d
can be unl oaded from the optimum conveyahéé | ane from the viewpoint of
production efficiency, allowng the boards to be conveyed integrally into
one conveyance lane. 15 In particular, by perform ng the board

di stribution in consideration of the states of operation of t he

el ectroni c ¥8¥h conponent nounting apparatuses in the nounting apparatus
group A and the nounting apparatus group B, stop in the board awaiting
state can be restrai Méekto at 29 a¢héermmmed Tachtep eB2T oMneteorpohendt
nounting apparatus. In order to performboard distribution in

consi der at i bheotonieyaboar douhdreanich 56 gwesti forande g het ebedr dn wHapad hgls
awai ting signal"” fromeach el ectronic conponent nounting apparatus and to
achi eve t heekiineibal dmcetbhé @5 eMEML r oniWbetonpodemonveydred bovarde
production line, by 175 perform ng the board distribution also in

consi der at i onfotmaheot Yrkeahlsteard |ioadetepi BB nics boat d esiignnainy aivd the
"board unl oadi ng awai ti ng production stop signal”, the optinmm board
conveyance mafobe HEMW| evkd prograhefibewpetutnsStof spepdsziion efficiency.
As shown in Fig. 18, it is acceptable to arrange a defective board

unl oadi ng section BD whenf @heexampleganiche route information registered

‘ in step 24 is existing in the memory MEM, it is determined
in step 528 whether or not there is a conveyance route of
10 which the "board unloading awaiting production stop signal"
is on. When there is no route of which the "board
unloading awaiting production stop signal” is on in step
$28, the program flow returns to step S26.
When there 1is a conveyance route of which the
15 "board unloading awaiting production stop signal" is on in
step S28, the boards are conveyed in step S29 to all the
. .c.onveyance routes of which the "board unloading awaiting
production stop signal" 1s on, and the conveyance route
information of the board conveyance routes to which the
20 boards have been conveyed is deleted from inside the memory
MEM. Subsequently, the program flow returns to step S27.
It is also possible to perform a board conveyance
operation such that the electronic component mounting
apparatus where troubles have occurred at the time of

25 electronic component mounting apparatus trouble is bypassed



front side of the second connective conveyance unit CC2, and, when a
defective board is generated during the 10 conponent nounting operation in
t he conponent nounting apparatus of the nounting apparatus group A, to

unl oad the defective board into the defﬁiéive board unl oadi ng section BD
by turning the second connective conveya unit CC2 at an angle of 90
degrees instead of conveying the defective 15 board to the downstream side
of the second connective conveyance unit CC2 when the board is nade to
pass through the second connective conveyance unit CC2 It is also
accept abl e BY arrdawgethesi firal dereUINe tHd&Fd GRPBEAFHYS sERYSH*BEF on,
for exanple, the front side of the third 20 connective conveyance_unit CC3
and unl oad ehetgef@tt iveoughFed qurdrdtedt HiF T nigpe h%e%%fh% #SHobAtFhg
operation in the conmponent nounting apparatus of the nounting apparatus
group B. ThePsomsdiBRBion of the aforenentioned production 25 line is one
exanpl e, and all the conponent nmounting 176 apparatuses are not required to
be provided with the Asorlesgiiddednoapeyag @FCOTSAASt hEC r &he sFEBPRBEREI ng
unit. The present invention can also be applied to a production line in
whi ch Gonpomeutt imunsy sigemppér theseecerd heMeddinepose Bt tbpe fB6ht i ng
unit and a bypass |ane are joined together, a production line in which a
conponent nbypéisg lamearBR usndpreeghdetbnitedf v r epRvsyaRCADURLitn@Unke, a

rear-side nmounting unit and a bypass | ane and a conponent nounti ng
described above in response to the board conveyance request

‘ from each component mounting apparatus and each bypass lane
BP, the unmounted board 2c can be conveyed by being
10 distributed into the optimum conveyance lane from the
viewpoint of production efficiency, and the mounted board
2d can be unloaded from the optimum conveyance lane from
the viewpoint of production efficiency, allowing the boards
to be conveyed integrally into one conveyance lane.
15 In particular, by performing the board
distribution in consideration of the states of operation of
. the electronic each component mounting apparatuses in the
mounting apparatus group A and the mounting apparatus group
B, stop in the board awaiting state can be restrained to a
20 minimum in each electronic component mounting apparatus.

In order to perform board distribution in
consideration of the "board demand signal" and the "board
unloading awaiting signal" from each electronic component
mounting apparatus and to achieve the line balance of the

25 electronic component-mounted board production line, by



appar atus conposed of one nounting unit and a bypass |lane 10 are m xed, or
the Ii ke. Mdreover, the board conveyance direction can be properly changed
according to the specifications of the production |ine. The conveyance
direction may be extended not only in one way but also diverged partway
intoa 15 plurality of ways or partiall}7Peversed. Mor eover, each bypass
lane is not limted to the O one arranged m dway between the front-side
nounting unit and the rear-side nmounting unit and is allowed to be

arranged above or below the front-side nounting unit or the 20 rear-side
mount i ng urPerfPrmiranged bAatHe MpGALPEtdeNoR gt Y FARSIARE FoLPRi RG uni t
or arranged on the rear side of the rear-side nounting unit. Each bxpass

| ane i s onl Yher dgiriadla oabd rbeghey pertdl | 8 thoskRed fShrE®RInpudtichgthe
conveyance path, i.e., the first nounting |ane and the 25 second nounting
conveyance Pachrdi . enloadingecorid it iRFPATLL licane s&p® | AdepaAdent tBE t he
first mounting conveyance path and the second nounting conveyance path. By
properly coobthmnyg bberdr bohveygneeboaineat scbievedefnpwr BhenviieWeaivari ous
enbodi ments, the effects owned by 5 the respective enbodi nents can be
producéd. Acfopdbdgctbohhefpiesentyinvention, in one conponent nounting
-appar atus, the conponent nounting work area of the board is divided into

the two parts of the Absrshoeonponeing. nfintinhg sweadcepted landot e reagend
conponent

defective board unloading section BD on, for example, the
. front side of the second connective conveyance unit CCZ,
and, when a defective board 1s generated during the
10 component mounting operation in the component mounting
apparatus of the mounting apparatus group A, to unload the
defective board into the defective board unloading section
BD by turning the second connective conveyance unit CC2 at
an angle of 90 degrees instead of conveying the defective
15 board to the downstream side of the second connective
conveyance unit CC2 when the board is made to pass through
‘ the second connective conveyance unit CC2. It is also
acceptable to arrange a similar defective board unloading
section BD on, for example, the front side of the third
20 connective conveyance unit CC3 and unload the defective
board generated during the component mounting operation in
the component mounting apparatus of the mounting apparatus
group B.
The constitution of the aforementioned production

25 line 1is one example, and all the component mounting



10 mounting work area. In each of the first conponent nounting work area
and the second conponent nounting work area, there are independently
performed the | oading of the boards by the first |oader and the second
| oader, the positioning and hol ding of the boards by the first 15
pl acenent - posi ti on deternining conveyancé’énit and the second
pl acenent - posi ti on determ ni ng conveyance unit, the supply of conponents by
the first and second conponent feeding devices, the suction, holding and
movenent of conponents by the first and second pl acenent heads, the 20
recogni t i onapparahpoaentse byot heeqnisedahd becbndvidedoynthi shedé¥praés and
t he unl oadi ng operations of the boards by the first and second
pl acement - pesdei owundédngr mmithgacdnrdpanceaxmiids maentingt wmiltoadedhand
the second unl oader. Mrre concretely, the board is | oaded into 25 the
first conpopeatenbuntivagthonkcaneallbp tdee dpplited oawlez pTBAumtihe fliinst
conponent nounting work area. The board is positioned and held by the
first placeienwhpoki ttoopondetempiinthggceppeyanuesesnetchobetihg rmmmmpoised
operation in the first placenment position that is a portion |located 5
cl osestc to blieoaemonantnfeedihgandi & aypasgedaakonget Heinkdart gedineeyance
direction in the first conponent nounting work area and cl osest to the
canera to be ysttaldatimmstlide efuenhliyhusedcasponentexaophéinfy tdppdrartsis
conponent 40 recognition device, i.e., the two-di nensional canera.
provided with a front-side mounting unit, a rear-side

. mounting unit and a bypass lane and a component mounting
apparatus composed of one mounting unit and a bypass lane
10 are mixed, or the like .

Moreover, the board conveyance direction can be
properly changed according to the specifications of the
production line. The conveyance direction may be extended
not only in one way but also diverged partway into a

15 plurality of ways or partially reversed.
Moreover, each bypass lane is not limited to the
. one arranged midway between the front-side mounting unit
and the rear-side mounting unit and is allowed to be
arranged above or below the front-side mounting unit or the
20 rear-side mounting unit or arranged on the front side of
the front;side mounting unit or arranged on the rear side
of the rear-side mounting unit. Each bypass lane is only
required to be roughly parallel to the first mounting
conveyance path, i.e., the first mounting lane and the

25 second mounting conveyance path, i.e., the second mounting



10 Subsequently, a conmponent fromthe conponent feeding unit is sucked and
held by driving the first placenent head, recognized by the

t wo- di nensi onal canmera and thereafter placed on the board. After repeating
this and after ending the nounting opera%ion in the first nmounting unit,
the 15 board is unloaded fromthe first bl&cenent-position det er m ni ng
conveyance unit to the first unloading and further unl oaded out of the
first conponent nmounting work area by the first unloading 1C. On the other
hand, concurrently with the nmounting operation in the first 20 nounting
unit, the bbare #sd| badedendestt Bé %@@r%WDWY%%? kPakRa by
the second | oader in the second conponent nmounting work area. The board is
posi ti oned and hi¢ dseéyondenserbhdd prereeEatcddddtion determ ning
conveyance unit for the nounting operation in 25 the second pl acement
position that is a poBYimropechy esbPrirgicioddst arbitharyorpbreanentadPhg
unit arranged along the board conveyance direction in the second conponent
mounting wbh& aferementiciuskstantiousherbaddrgnts, baéhgsgdifegtfospned by
frequently used as one exanple of the second conmponent 5 recognition

devi ceb i . ethet hespew: dieTengiahialerdaneea. beSplyedyaedt |y, a conponent from

t he conponent feeding unit s sucked and held by driving the second

pl acenment head, recopnocaedity the twhedi meresicorial tevenbicand t her eafiter

pl aced on the board. After repeating this and after ending 10 the nounting
oper ati on i Boinpenercomduminti ngppardtus,hethe component mounting work

. area of the board is divided into the two parts of the first
component mounting work area and the second component

10 mounting work area. In each of the first component
mounting work area and the second component mounting work

area, there are independently performed the loading of the

boards by the first loader and the second loader, the
positioning and holding of the boards by the first

15 placement-position determining conveyance unit and the
second placement-position determining conveyance unit, the

‘ supply of components by the first and second component
feeding devices, the suction, holding and movement of
components by the first and second placement heads, the

20 recognhition of components by the first and second
recognition devices and the unloading operations of the

boards by the first and second placement-position
determining conveyance units, the first unloader and the

second unloader. More concretely, the board is loaded into

25 the first component mounting work area by the first loader



board is unloaded fromthe second placenent-position determning
conveyance unit to the second unloading and further unl oaded out of the
second conmponent nmounting work area by the second unloading. 15 As a
result, in the first and second nounting__units, the board | oading, the
conponent hol di ng, the conponent recogn??ﬁon, t he conponent pl acenent and
t he board unl oadi ng can be perforned i ndependently of one another in the
respective optinmum states, and the 20 productivity can be further
i mproved. That is, when either conponent nounting ends in_advance in,
concurrent | yn pbef dimsty eerrereponBAEn FblEt WeF kopered i ondhen Reprd 1s
plurality of conponent nounting work areas, the board obtained after the
conponent nposithenedn badunifoddbd BB witheoutfidug t i hgaEeReRRTPOFLERR Ot her
conponent nounting 180 operation or the board unloading, and the areal
product i vi t getarmbeihgr therveyapcevahi tvof@ovEhe meintdingt NRaa hbedMmeeh t he
board positioned and held in each conponent nounting work area, the
conponent fekdi Niuati t p3agethentie powith erenditatal isamer @ortden slasabpty
nost frequently used can be remarkably shortened in conparison wth the
case where thesbsar dto stiel domponhetbdaedlingnueyanesrpagkd reldrg céheer
portion of the conponent nounting work area as in the conventional case.
This 10 enabhed thevegducti direvtibe doumliegfitse eompohent i mprovénent of
productivity.

work area and closest to the camera to be usually most

. frequently used as one example of the first component
recognition device, i.e., the two-dimensional camera.

10 Subsequently, a component from the component feeding unit

is sucked and held by driving the first placement head,
recognized by the two-dimensional camera and thereafter

placed on the board. After repeating this and after ending

the mounting operation in the first mounting unit, the

15 board is unloaded from the first placement-position
determining conveyance unit to the first unlocading and

." further unloaded out of the first component mounting work
area by the first wunloading 1C. On the other hand,
concurrently with the mounting operation in the first

20 mounting unit, the board 1is loaded into the second
component mounting work area by the second loader in the

second component mounting work area. The board 1is
positioned and held by the second placement-position
determining conveyance unit for the mounting operation in

25 the second placement position that is a portion located



Moreover, in regard to the placenent position in each placenent-position
determ ni ng conveyance unit, with reference to the conponent feeding unit
and the support 15 rail portion |located closest to the canmera to be usually
nost frequently used as one exanpl e of tﬂg conponent recognition device,
or, for exanple, the two-dinensional ca Pas of the pair of support rail
portions of each placenent-position determ ning conveyance unit, the other
20 support rail portion is noved close to or apart fromthe one support
rail portion. In order to cope with the board sjze, the cqnmpanent suction,
hol di ng andcteeeghi ticonty Fﬁ@POP%tdifrﬁ*@r‘?é‘in&nawn%%n@ﬁapﬂega@?}%p R&nt
feeding unit are perfornmed always near the position in the shortest

di stance, 2boand depearangeoflfeetirRelbf tRReSBFPRGI EOMRRREN T THEFBESORE, 181
t he di stance of novenent of each placenent head, i.e., the positions of
the three operktiagrea ofndordosast stet ithe cpBedynitd e andyst deenBhttare
linked in the shortest distance, by which the nounting process tine can be
reduced 5 afideghenplydusiddnasf f ore erfiplrat befi nehease€doncn CpEPPRERFar,
conventionally in the case where the conponent nounting is perfornmed on a
board Bn t heevpghhitynof deléceboarid econvestscetposiinemsie di SeHRERS

bet ween the positions of the three operations of conmponent suction, 10
recogni ti onSehdeghavelgnt shazamdmente| fngat sdearmpmrpanarsunteedipgotdsds tine
has been increased in the case of small boards. According to the present
enbodi nent , ievemudked and held by driving the second placement head,

‘ recognized by the two-dimensional camera and thereafter
placed on the board. After repeating this and after ending
10 the mounting operation in the second mounting unit, the
board is unloaded from the second placement-position
determining conveyance unit to the second unloading and
further unloaded out of the second component mounting work

area by the second unloading.
15 As a result, in the first and second mounting
units, the board loading, the component holding, the
. component recognition, the component placement and the
board unloading can be performed independently of one
another in the respective optimum states, and the
20 productivity can be further improved. That is, when either
component mounting ends in advance in concurrently
performing the component mounting operations in the
plurality of component mounting work areas, the board
obtained after the component mounting can be unloaded

25 without awaiting the end of the other component mounting



the case of small boards or | arge boards, the boards are positioned and
nounted in the positions where the distances 15 between the positions of
the three operations of conponent suction, recognition and pl acenent
beconme short. Therefore, 0 the nounting process tinme can be renmarkably
reduced. In particular, in each conponentl8founting work area, the
conponent feeding unit is arranged along the end edge in 20 the board
conveyance direction of the conponent nounting work area. Therefore, when
the recognition device is arranged on the center side in the conveyance
di recti on obpeeathononpmnenttheounbpagdworknbeadimnd t tendoartdepl ageaeht
position in each placenent-position determ ning conveyance 25 unit is also
arranged onptbeucentvétysi deni nbéhefuohieyantept82edir ect Moneofresachthe
conponent nounting work area, the distances between the positions of the
t hree operatiignanets tdwtweapotrat std oppsiecogadt iaond ahdlgl aiceneath
becone shorter, and therefore, the nmounting process tine can be 5 further
i nproved. Mepgpvaentbymdlintdidingwene Gamaonetite nompbhegtwofdedieg unto two
parts, the distance of novenent of the placenent head is reduced to all ow
the mogntingnds RMRCeSyd-dTien® i@ dinmpraumesta Forthexanps e, usnallhe mposti ng
apparatus of the present enbodinent, the tine for nounting 10 one
conponent caRecb@ehedycetdd @xre-bal fremdatkadhl yt thoaetesd | tnakompseisand t he
nmounting process tine can be remarkably inproved. Mreover, since two
boards are @firangele case where the board is held in the board

' conveyance path in the center portion of the component
mounting work area as in the conventional case. This
10 enables the reduction in the mounting time and the

improvement of productivity.

Moreover, in regard to the placement position in
each placement-position determining conveyance unit, with
reference to the component feeding unit and the support

15 rail portion located closest to the camera to be usually
most frequently used as one example of the component

. recognition device, or, for example, the two-dimensional
cameras of the pair of support rail portions of each
placement-position determining conveyance unit, the other

20 support rail portion is moved close to or apart from the

one support rail portion. In order to cope with the board

size, the component suction, holding and recognition by the
two-dimensional camera in each component feeding unit are

performed always near the position in the shortest distance,

25 not depending on the size of the circuit board. Therefore,



oppositely as a pair in the conponent nounting work area in 15 one
conponent nounting apparatus, the nounting efficiency per unit area can be
i nproved in conparison with the case where only one board is arranged.
Mor eover, by concurrently perform ng the. conponent nounting in the first
nounting unit and the 20 conponent nnunt?%b in the second nounting unit,
the nounting operation can be perfornmed nore efficiently, and the
nounting process time can be inproved. Moreover, the first placenent head
drive device of the first nmounting unit and the second placepent head 25
drive devi cehefdifeareeond ROUATERG 0fi eakhy®laeamendy indaty 183 ar eBRet hat
do not overlap each other. Therefore, the nounting operation in each
nmounti ng unbestaiome fofeethesdihrag t AparatbaBFded ht ICORPPHLTheSHETE LA/
interference of both the drive devices. 5 Although the present invention
has been fukkgoguieston begndn pbacesenbn aieh thekedef &hr edhenbsdPrEAES
thereof with reference to the acconpanying drawings, it is to be noted
t hat varioudishanges landwinbdhffioathonstine pppaeent tivet fesebekrepudedn the
art. Such changes and 10 nodifications are to be understood as included
wi t hi n5t he andpetbé theogueskot ieféntiencas defhi ned byntheaapgendedIn
clainms unless they depart therefrom 44 184
particular, conventionally in the case where the component
mounting is performed on a board in the vicinity of the
‘ board conveyance position, the distances between the
positions of the three operations of component suction,

10 recognition and placement have been elongated and the
mounting process time has Dbeen increased in the case of
small boards. According to the present embodiment, even in
the case of small boards or large boards, the boards are
positioned and mounted in the positions where the distances

15 between the positions of the three operations of component
suction, recognition and placement become short. Therefore,

. the mounting process time can be remarkably reduced. In
particular, in each component mounting work area, the
component feeding unit is arranged along the end edge in

20 the board conveyance direction of the component mounting
work area. Therefore, when the recognition device is
arranged on the center side in the conveyance direction of
each component mounting work area and the board placement

position in each placement-position determining conveyance

25 unit is also arranged on the center side in the conveyance



CLAIMS 1. A conponent nounting apparatus conprising: a first nounting unit
(101), which is arranged in a first conponent nounting work area (201) out
of the first 5 conponent nmounting work area (201) and a second conponent
nmounting work area (202) that are two parts obtained by dividing a
conmponent nounting work area (200) and dé8Aot overlap each other, able to
hold a first board (2a) on which a conponent is to be nounted in a first
pre-placenent 10 standby position (FA), a first placenent position (FB)

and a first post-placenent standby position (FC) that are |ocated along a
first conveganeetpawh ohAsi gechhe chimpsnentonpeieitintudiy vid¥&3ar eAn€201)
and places a conponent that is fed froma first conponent feeding device
(8), held 18ibyamcésrbetpkanenbnt poeadipdl, chdhrecoyreecdrdyabidneset
recognition device (9) on the first board (2a) located in the first

pl acenent pokét icmddR)nton shatienef aecegoyhionormnad epllacegkntthebeicpne
recognition device (9) by the first placenent head (4); and 20 a second
mount i ng unshot162), anki cthese forangede impurte rgecondcesspdnewt daunbeng
work area (202), able to hold a second board (2b) on which a conponent is
to be smounfedthera tesoiwdedr e- pMaceneet, stlandbid pioking orneSArpmgonsatond

pl acenment position (SB), and a second post-placenent 25 standby position
(SO that ameuhecayedoakongea speondwo parts, the distance of movement
of the placement head is reduced to allow the mounting
' process time to be improved. For example, in the mounting
apparatus of the present embodiment, the time for mounting
10 one component can be reduced to one-half that of the
conventional case, and the mounting process time can be
remarkably improved.
Moreover, since two boards are arranged
oppositely as a pair in the component mounting work area in
15 one component mounting apparatus, the mounting efficiency
per unit area can be improved in comparison with the case
. where only one board is arranged.
Moreover, by concurrently performing the
component mounting in the first mounting unit and the
20 component mounting in the second mounting unit, the
mounting operation can be performed more efficiently, and
the mounting process time can be improved.
Moreover, the first placement head drive device

of the first mounting unit and the second placement head

25 drive device of the second mounting unit have their driving



185 conveyance path different fromthe first conveyance path inside the
second conponent nounting work area (202) and places a conponent that is
fed froma second conponent feeding device (18), held by a second

pl acenent head (14), 5 and recogni zed by a second recognition device (19)
on the second board (2b) |ocated in theldécond pl acenent position (SB) on
basis of a recognition result of the second O recognition device (19). 2. A
conponent nounting apparatus as clained in 10 claim 1, wherein the first
mounting unit (101) is operatively controlled i ndependently of the second
mounting uarea$l0dat 3doA sohpowEnlamumeEioly apharat us ThergHiadtea the
conponent nounting work area is divided into two parts of a 15 first
conponent noanthithggwopkrateéan( 201 pasihd moweEcdrg Wolkiporentbenlneehy weitk
area (202); a first mounting unit (101) arranged in the first conponent
mount i ng wowkthoea EQk)ideaxasecandEamubhengudmiatl (102 fEregargedo f nbohe
second conponent nounting work area (202), 20 the first nounting unit

(101) conpritrengriaef destcheard conveyi ng and hol ding device (1), which is
able to convey a first board (2a) on which a conponent is to be nounted
along @ first conveyantehpath, tlabl erexauasi tnhopanathdnhadbaks t eedr r Sulbgar d
(2a) in a first 25 pre-placenent standby position (FA) |ocated al ong the
first 186 described in connection with the preferred embodiments

thereof with reference to the accompanying drawings, it is

. to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and

10 modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.



conveyance path, a first placenent position (FB) |ocated on a downstream
side of the first pre-placenent standby position (FA), and a first
post - pl acenment standby position (FC) |ocated on a downstream side of the
first placement 5 position (FB), and in which the first pre-placenment
standby position (FA), the first placemer4 position (FB), and the first
post - pl acenent standby position (FC) are linearly arranged; 0 a first
conponent feeding device (8), which is 10 arranged in a vicinity of the
first placenent position (FB), for feeding the conponent; a first
pl acement head drive device (5) for noMARSa first placenment head (4)
between the first conponent feeding device (8) and the first placenent 15
position (FB), holding thepooaptnenunfriom eheatbtst cooppasenyg:feedi ng
device (8) by nmeans of the first placenent head (4), and placing the
conponent held by thea first pbacérirmat uhédd ((O)L) onwhhehf ilsstarraanad( 2a)
that is positioned and held in the first placenent position (FB) by 20
the first plademsit coeadned); mandtanki wetrkr @acegni(ioan dexi o (e, fdtriseh is
arranged in a vicinity of the first placenment position (FB), for
recogniszi ng coimponemomentn thelod wyrk harkar SR opl) acerend beadnd( £ompan@én25 t he
second nmounting unit (102) conprising: 187
mounting work area (202) that are two parts obtained by
dividing a component mounting work area (200) and do not
. overlap each other, able to hold a first board (2a) on
which a component is to be mounted in a first pre-placement
10 standby position (FA), a first placement position (FB), and
a first post-placement standby position (FC) that are
located along a first conveyance path inside the first
component mounting work area (201) and places a component
that is fed from a first component feeding device (8), held
15 by a first placement head (4), and recognized by a first
recognition device (9) on the first board (2a) located in
' the first placement position (FB) on basis of a recognition
result of the first recognition device (9) by the first
placement head (4); and
20 a second mounting unit (102), which is arranged
in the second component mounting work area (202), able to
hold a second board (2b) on which a component is to be
mounted in a second pre-placement standby position (SA), a

second placement position (SB), and a second post-placement

25 standby position (SC) that are located along a second



a second board conveying and hol ding device (2), which is able to convey a
second board (2b) on which a conponent is to be nmounted al ong a second
conveyance path different fromthe first conveyance path, able to position
5 and hold the second board (2b) in a second pre-placenent standby
position (SA) located al ong the second cbfveyance path, a second pl acement
position (SB) |located on a downstream side of the second pre-placenent
standby position (SA), and a second post-placenent standby position 10
(SC) located on a downstream side of the second placenment position (SB)
and i n whi chonheyarcontaphe- Pl bteramt fseandie pbsrsfofoSAYandfe BekEbnd
pl acenment position (SB), and the second post-placenent standby position
(SC) are Iineadéytaeraﬁgeuyi1sompgee©hdH@@Wﬁdﬁ@mtw¢@@dﬁﬁgadevﬁﬁﬁ (aBy,
which is arranged in a vicinity of the second placenment position (SB), for
f eedi ng t hepteaapenent compseennd fladcementfdkadrom ve degone (1syropent
novi ng a second pl acenent head (14) between the second 20 conponent feeding
devi ce (18) faadihhedsetoad (pBaceient hyos tsarpr(EB)]adenainhghehe coAponent
fromthe second conponent feeding device (18) by neans of the second
pl acement head té4pgnanddplaciagsébendonpoagntthehd deyitkee (lsBcomd the
pl acenment head (14) on the second board (2b) that is 25 positioned and hel d
in the secopdcphdcesenrtl gadit ilocatsd) i18&Hy 4deorsécphacaghacenpnsihéad
(14); and

(SB) on basis of a recognition result of the second

. recognition device (19).
2. A component mounting apparatus as claimed in
10 claim 1, wherein the first mounting unit (101) =is

operatively controlled independently of the second mounting
unit (102).
3. A component mounting apparatus in which a
component mounting work area is divided into two parts of a
15 first component mounting work area (201) and a second
component mounting work area (202); a first mounting unit
. (101) arranged in the first component mounting work area
(201); a second mounting unit (102) arranged in the second
component mounting work area (202),
20 the first mounting unit (101) comprising:
a first board conveying and holding device (1),
which is able to convey a first board (2a) on which a
component is to be mounted along a first conveyance path,
able to position and hold the first board (2a) in a first

25 pre-placement standby position (FA) located along the first



a second recognition device (19), which is arranged in a vicinity of the
second pl acenent position (SB), for recognizing the conponent held by the
second 5 placenent head (14), whereby the first nmounting unit (101)
operates to hold the conponent fromthe first conponent feeding device (8)
is by neans of the first placenent head {4%, recognize the conponent held
by the first placenent head (4) by neans of 10 the first recognition
device (9), and thereafter place the conponent held by the first placenent
head (4) on the first board (2a) that is positioned and held in the first
pl acement posnvepan¢&EByably, t heffrsstpbaaedesbnpeyingoandFBhol dcagedewnce
(1) on basis of a recognition result of the 15 first recognition device
(9), while &hedsecsndeamunsidg ofittid02Fioper apes-pbabahent hestangbpent
fromthe second conponent feeding device (18) by neans of the second

pl acement hpaditid), (FR¢pganzZe at e readmuorentp hetahdryt tdieandiegopdspkacanent
head (14) by neans of the second 20 recognition device (19), and thereafter
pl ace the corppnéricatlkel bbyat dewsecerdmplsickirest hkead ikt oplkhemsaeond
board (2b) that is positioned and held in the second placenment position
(SB) by thepsetonenbosBf, cendeyhnghasd bobdingstdpveepl @dmentbaskadpl, a
recognition result of the second 25 recognition device (19). 189 4. A
conponent npysttDEnappanat Uheaast ot st BlatBmestab@s3civREr@Q), and the

first post-placement standby position (FC) are linearly
. arrandged;
a first component feeding device (8), which 1is
10 arranged in a vicinity of the first placement position (FB),
for feeding the component;
a first placement head drive device (5) for

moving a first placement head (4) between the first

component feeding device (8) and the first placement

15 position (FB), holding the component from the first
component feeding device (8) by means of the first

. placement head (4), and placing the component held by the

first placement head (4) on the first board (2a) that is
positioned and held in the first placement position (FB) by
20 the first placement head (4); and
a first recognition device (9), which is arranged
in a vicinity of the first placement position (FB), for
recognizing the component held by the first placement head
(4), and

25 the second mounting unit (102) comprising:



t he board conveying and hol ding devices are provided with: pre-placenent
conveyance units (1A, 11A) for 5 positioning the boards (2a, 2b) in the
pre-pl acenent standby positions (FA, SA) |ocated along the respective
conveyance paths; placenent conveyance units (1B, 11B) that are |ocated
adj acently on downstream si des of the pr é8}3| acenent conveyance units (1A,
11A), for positioning the 10 boards (2a, 2b) at the placenent positions
(FB, SB) and; post-placenment conveyance units (1C, 11C) that are |ocated
adj acently on downstream sides of the placenent conveyance units ﬁlB,
11B), for positioni ngat heceodr Heatdacopypviindt kad gestdigicacérehee st ahdby
positions (FC, SC), and 15 at |east one of the recognition devices is
provi ded wivhiaht Ws- dilpkedsiconatorcegier a (Lponidaporhat (4) pBeatieidtadpacent
to the placenent position (FB, SB) and arranged in a vicinity of a center
portion of tbmpcoeponést tof desdimeumiesd cale8yg &8)sedamd takiveyamce path
t wo- di mensi onal 20 inmage of the conponent. 5. A conponent nounting
appar at us aditfareetd fmomclthemf3ret 4onivteeragiae tdetipl adehentohpadsétian 14)
are each provided wth a component hol di ng menber for hol ding the
conponént 2hdf édlhby the seopodebbaireledi2iy) déwi ee,sermhd 9prehelplaventnt
head drive devices are each provided with a pair of Y-axis ball screw
shafts (5b, stbhibyeybaridednpars)l elocatad Yadrng diheeciecongercpeNdiyenkar to
path, a second placement position (SB) located on a
‘ downstream side of the second pre-placement standby
position (SA), and a second post-placement standby position
10 (SC) located on a downstream side of the second placement
position (SB), and in which the second pre-placement
standby position (SA), the second placement position (SB),
and the second post-placement standby position (SC) are
linearly arranged;
15 a second component feeding device (18), which is
arranged in a vicinity of the second placement position
. (sB), for feeding the component;
a second placement head drive device (15) for
moving a second placement head (14) Dbetween the second
20 component feeding device (18) and the second placement
position (SB), holding the component from the second
component feeding device (18) by means of the second
placement head (14), and placing the component held by the

second placement head (14) on the second board (2b) that is

25 positioned and held in the second placement position (SB)



t he conveyance path of the board, a Y-axis rotation drive 5 device (5a,
15a) for forwardly and reversely rotating the pair of Y-axis ball screw
shafts in synchronism a Y-axis novable unit (5c, 15c) that can advance or
retreat in the Y-axis direction while bghgg meshed with the pair of Y-axis
bal | screw shafts, an X-axis ball screw ft (5d, 15d) 10 extended in an
X-axis direction parallel to the board conveyance path perpendicular to the
Y-axis direction in the Y-axis novable unit, an X-axis rotation drive
device (5e, 15e) for forwardly and reversely rotating the X-axis bal
screw shaf t bY ablge apesonsi Rl agehpre add (%ﬁl'r%?é that 15 can advance or
retreat in the X-axis direction while being neshed with the X-axis bal
screw shaft. 6. A coapoReRPRADURECRGRABPAFat dEVASS] ailmed i n"BhY" onkS of
claims 1 through 5, wherein the conponent nounting work area is divided
into two paptsapgedhdry i stvicdmidientl 20-hfoupeFagdnatie el 282515481 he
second conponent nounting work area (202) which do not overl ap each 8ther.
7. A conponéfB) pouint ngesppaiatng athel fioxpPnantanpelonePvf s RECED
through 6, further conprising a bypass conveyance unit (30), which is
arrangéd bepheemmeht headt (23) conteyah¥e path and the second conveyance
path, for passing 191 there through a board that is not subjected to the
nmounting operation i hhehdifiststmppuhingg it (101) apegrefesseedngold
nounting unit (102). 8. A conmponent nounting apparatus as clained in

the component from the first component feeding device (8)

. by means of the first placement head (4), recognize the
component held by the first placement head (4) by means of

10 the first recognition device (9), and thereafter place the
component held by the first placement head (4) on the first

board {(2a) that is positioned and held in the first

placement position (FB) by the first board conveying and

holding device (1) on basis of a recognition result of the

15 first recognition device (9), while the second mounting
unit (102) operates to hold the component from the second

. component feeding device (18) by means of the second
placement head (14), recognize the component held by the

second placement head (14) by means of the second

20 recognition device (19), and thereafter place the component
held by the second placement head (14) on the second board

(2b) that is positioned and held in the second placement

position (SB) by the second board conveying and holding

device (2) on basis of a recognition result of the second

25 recognition device (19).



5 claim7, wherein the bypass conveyance unit (30) is conprised of an
upper bypass conveyance unit and a | ower bypass conveyance unit arranged
bel ow t he upper bypass_ conveyance unit. 9. A conmponent nounting apparatus
as claimed in 10 claim7, wherein the b¥§§ss conveyance unit (30) is
conprised of two bypass conveyance units ranged parallel to each other.
10. A conponent nounting apparatus as clained in any one of clains 1
t hrough 9, wherein the second board (2b) is 15 |loaded into the second
nmounting unit (102) while being turned at a phase angle of 180 degrees with
respect to fhe 0 firsh DORAMRPHER) MeAddd Nt GPPRE atUSst 2fpuft RACHNI +1
(101), and the second board (2b) is unloaded fromthe second nounting unit
(102) whi | echeimg3f uiwkeeei®urned at a phase 20 angle of 180 degrees when
unl oaded fromthe second nounting wunit (102). 11. A conponent nounting
apparatus as cl ai med theanyoabfe efnveding 120@r obghddngwheéeéifean fASphase
node in which the second board (2b) is |oaded into the second 25 mounting
unit (102) Pnophdse with:theefbiacehert dceragyandeaundpsr évlr selhndéorn
whi ch the second board (2b) is loaded into the second nounting unit (102)
whi | e bei ngposihednanga phaseboandse 62a21802Heqgrées Wheh PEepeceCEBENRe
first board (2a) are selectively used. 5 12. A conponent nounting
appar at us astshdbyeddsit@mns (FA, SA) located along the respective
conveyance paths; placement conveyance units (1B, 11B) that
. are located adjacently on downstream sides of the pre-
placement conveyance units (1A, 11A), for positioning the
10 boards (2a, 2b) at the placement positions (FB, SB) and;
post-placement conveyance units (1C, 11C) that are located
adjacently on downstream sides of the placement conveyance
units (1B, 11B), for positioning the boards (2a, 2b) in the
post-placement standby positions (FC, SC), and
15 at least one of the recognition devices 1is
provided with a two-dimensional camera (9a, 19%a) that 1is
. located adjacent to the placement position (FB, SB) and
arranged in a vicinity of a center portion of the component
feeding device (8, 18), for taking in a two-dimensional
20 image of the component.
5. A compcnent mounting apparatus as claimed in
claim 3 or 4, wherein
the placement heads (4, 14) are each provided

with a component holding member for holding the component

25 fed by the component feeding device, and



one of claims 1 through 11, wherein the placement heads (4, 14) are each

provided with a plurality of conponent hol di ng menbers for holding the

conmponents fed by the conmponent feeding devices that have a plurality of
conponent feeding 10 units, and a direction in which the plurality of
conponent  hol ding nmenbers are arranged affl a direction in which the
plurality of conponent feeding units of the conponent feeding devices are
arranged are extended in an identical direction. 15 13. A conponent
nounting apparatus as clainmed in any one of clainms 1 through 12, wherein
the placement heads (#he 1Bjagemesich h&ashi deBlViet hdgVpFERal iale of €ach
conmponent hol di ng menbers for hol ding the conponents fed by the conponent

f eedi ng devpresidadt weabhahanéraofl vraxisy kil lcoifgsterinail eedPnglofil t s,

the plurality of conponent holding nmenbers and the plurality of conponent

feedi ng uni estefdetie pagerierientn f eedi TR deviesscaienamssh laﬁme?ibggo
intervals, and a plurality of conponents can be collectively held in the
plurality oftheonponeyanteegiaty i t shdybphedpl @r af-axi sof ro &L toRpeKee
hol di ng members. 193 14. A conponent nmounting method for executing a first
mount i Bg opéeaiten (SanprlisE)ngfaf : fhowdirAgya ahidr stevsszaed W 220t abingi Ehea
conponent is to be placed in a first placenent position (FB) via a first

5 pre-pl acepebt stfantaxiposhdlbns¢FAy bbedted ial ogpehfanistm, a Y-axis
movable unit (b5c, 15c¢) that can advance or retreat in the

. Y-axis direction while being meshed with the pair of Y-axis
ball screw shafts, an X-axis ball screw shaft (5d, 15d)

10 extended in an X-axis direction parallel to the board
conveyance path perpendicular to the Y-axis direction in
the Y-axis movable unit, an X-axis rotation drive device
(5e, 15e) for forwardly and reversely rotating the X-axis
ball screw shaft, and an X-axis movable unit (5f, 15f) that

15 can advance or retreat in the X-axis direction while being
meshed with the X-axis ball screw shaft.

. 6. A component mounting apparatus as claimed in any
one of claims 1 through 5, wherein the component mounting
work area 1is divided into two parts of the first component

20 mounting work area (201) and the second component mounting
work area (202) which do not overlap each other.

7. A component mounting apparatus as claimed in any
one of claims 1 through 6, further comprising a bypass

conveyance unit (30), which 1is arranged between the first

25 conveyance path and the second conveyance path, for passing



conveyance path in a first conponent mounting work area (201) out of the
first conponent nmounting work area (201) and a second conponent nounti ng
work area (202) that are two parts obtained by dividing a conponent
nmounting work 10 area (200) and do not overlap each other; holding a
conponent fed froma first conponent f eéfilng device (8) by means of a
first placenent head (4); recognizing the conponent held by the first

pl acenent head (4) by nmeans of a first recognition device 15 (9) ; placing
t he conponent recogni zed on basis of a O recognition result on the first
board (2a) tweatedhiougheafbostd ptlaaemeat npossuhpect#®) toytheansuntinge
first placement head (4); 20 unloading the first board (2a) located in the
first placegpstaposnt iian thkeB)fitraarmoantingt updst {poacersert tls¢ andpynd
position (FC) and holding the board after ending the conponent placing;
and hol di ngmauseengduhoar d1¢2p) on which a conponent 25 is to be placed in
a second placenent position (SB) via a 194 second pre-placenment standby
position (S4) | ocatednal engosnestecansicomvey appapdatts disdfsf ecéatimedomithe
first conveyance path inside the second conponent nounting work area (202)
and 5sa seegop@mnount i RPeopehat tne cobypaksi ngonfreyantdi ngnatconplnent sf ed
froma second conponent

comprised of an upper bypass conveyance unit and a lower

bypass conveyance unit arranged below the upper bypass

‘ conveyance unit.
9. A component mounting apparatus as claimed in
10 claim 7, wherein the bypass conveyance unit (30) 1is

comprised of two bypass conveyance units arranged parallel
to each other.
10. A component mounting apparatus as claimed in any
one of claims 1 through 9, wherein the second board (2b) is
15 loaded into the second mounting unit (102) while being
turned at a phase angle of 180 degrees with respect to the
‘ first board (2a) loaded into the first mounting unit (101),
and the second board (2b) is unloaded from the second

mounting unit (102) while being further turned at a phase

20 angle of 180 degrees when unloaded from the second mounting
unit (102).
11. A component mounting apparatus as claimed in any

one of claims 1 through 9, wherein an in-phase mode in
which the second board (2b) 1is loaded into the second

25 mounting unit (102) in phase with the first board (2a) and a



feedi ng device (18) by neans of a second placenent head recogni zi ng the

conponent held by the second 10 placenent head (14) by neans of a second
recognition device (19) ; placing the conponent recogni zed on basis of
recognition result on the second board (2h) located in the second

pl acenent position (SB) by neans of the $ééond 15 pl acenent head (14);
unl oadi ng the second board (2b) located in the second placenent position

(SB) toward a second post 20 placenent standby position (SC) and hol di ng

a

and

the board after ending the congonent pl aci ng, and the nmethod being able to
Foa ga

i ndependent F§Vpese drefiqiging Wbl
t he | oadi ng

dhgg s&sendnReadichg(at) the ¥Padedp

conponent nenaiengfndBRodidwreas ediith ngearest sto mhentfigstoperardonza)

conprising of: holding a first board (2a) on which a conponent is to be

pl aced in aaféerseletacenantugsskition (FB) via a first 5 pre-placenent
standby position (FA) located along a linear first conveyance path in a

first Sonpoh@nt nountAngowppkentr sauh20ty eprasktilse A9 retaigapohenany
nmounti ng work area

10

15

20

25

one of claims 1 through 11, wherein the placement heads (4,
14) are each provided with a plurality of component holding
members for holding the components fed by the component
feeding devices that have a plurality of component feeding
units, and a direction in which the plurality of component
holding members are arranged and a direction in which the
plurality of component feeding units of the component
feeding devices are arranged are extended in an identical
direction.

13. A component mounting apparatus as claimed in any
one of claims 1 through 12, wherein the placement heads (4,
14) are each provided with a plurality of component holding
members for holding the components fed by the component
feeding devices that each have a plurality of component
feeding units, the plurality of component holding members
and the plurality of component feeding units of the
component feeding devices are arranged at equal intervals,
and a plurality of components can be collectively held in
the plurality of component feeding units by the plurality of

component holding members.

195 16. A

k8 and
and unl oadi ng of the second board. 15. A conponent mounting
net hod as ctheneecond dieimsing uider@i0R )t Waifer Seipguitirrgdopér at PBASENd
t he second nmounting 25 operation are independently perforned.



(201) and a second conponent nounting work area (202) that are two parts
obt ai ned by dividing a conponent nounting 10 work area (200) and do not
overlap each other; holding a conponent fed froma first conponent feeding
device (8) arranged in a vicinity of the first placenent position (FB)
recogni zing the hel d conponent by means &P3a first 15 recognition device
(9) arranged in a vicinity of the first 0 20 25 pl acenent position (FB)
pl aci ng the conponent recognized on basis of a recognition result, on the
first board (2a) located in the first placenent position (FB); unloading
the first bbérd (2a) Rocarponémt theunfingtnetzedneer pve¢etond (FBEitsehard a
first post-placenent standby position (FC fromthe first placenent
position (FABuntimg hepératsiam fdomgpir icsamgepdnce path and hol ding the board
after ending the conponent placing; and hol ding a second board (2b) on
whi ch a conponent 196hosding be flmeddard @edormd phiacbmentoppeineinsnifSB)
via a second pre-placenent standby position (SA) along a linear second
conveyance pathedpifeedntinfrofmirhe pilasetmenhveypantieonpatB) i nsade tthessecond
conponent nounting work area (202) 5 and

5 pre-placement standby position (FA) located along a first

conveyance path in a first component mounting work area
(201) out of the first component mounting work area (201)
‘ and a second component mounting work area (202) that are
two parts obtained by dividing a component mounting work
10 area (200) and do not overlap each other;

holding a component fed from a first component

feeding device (8) by means of a first placement head (4);
recognizing the component held by the first

placement head (4) by means of a first recognition device

15 (9) 7
placing the component recognized on basis of a
‘ recognition result on the first board (2a) located in the
first placement position (FB) by means of the first

placement head (4);

20 unloading the first board (2a) located in the
first placement position (FB) toward a first post-placement
standby position (FC) and holding the board after ending the
component placing; and

holding a second board (2b) on which a component

25 is to be placed in a second placement position (SB) via a



a second nmounting operation conprising of: holding a conponent fed froma

second conponent feeding device (18) arranged in a vicinity

of the second

pl acenent position (SB); 10 recogni zing the held conponent by neans of a

second recognition device (19) arranged in a vicinity of the
pl acenent position (SB); placing the conp8dent recogni zed on
recognition result, on the second board (2b) |ocated in the

pl acenent position (SB); and unl oadi ng the second board (2b)

second

basis of a

15 second

| ocated in the

0 second pl acenent position (SB) toward a second post placenent standby
position (S@céudnptbeptacanchipl atandpy ppesicipon (E8B) ldantgd helénhear
second conveyance path and 20 holding the board after ending the conponent
pl aci ng. 17sedomdnponeayanceinpehly detffedeas dramethd nfangtonenveasfai ns
14 through 16, wherein the conponent nounting work area is divided into
two equal ppats ahstbe fihestsecmiponemponennt mognwonk awesk (2043 dRd21 he
second conponent 25 nounting work area (202) that do not overlap each

ot her. 197 384 A conponent nounting nethod as clainmed in any one of clains
14 through 17, wherein a board that is not subjected to the first nounting
operat pon and the secgngecoid niditer Operaddatiich at@rigipgssft:hr ough a
bypass 5 conveyance unit (30) arranged between the first conveyance path

and the second conveypptgipgt B. component fed from a second

component

feeding device (18) by means of a second placement head

". (14);

recognizing the component held by the second

10 placement head (14) by means of a second recognition device

(19)

placing the component recognized on basis of a

recognition result on the second board (2b) located in the

second placement position (SB) by means of the second

15 placement head (14); and

unloading the second board (2b) located in the

. second placement position (SB) toward a second post-

placement standby position (SC) and holding the board after

ending the component placing, and

20 the method being able to independently performing

the loading and unloading of the first board and the loading

and unloading of the second board.

15. A component mounting method as claimed in claim 14,

wherein the first mounting operation and the second mounting

25 operation are independently performed.



19. A component nounting nethod as clainmed in any one of clains 14 through
18, wherein the second nounting operation is perforned by turning the
second board (2b) at 10 a phase angle of 180 degrees with respect to the
first board (2a) subjected to the first nounting operation, and the second
board (2b) is unloaded while being furthéP> rotated at a phase angle of 180
degrees when unl oaded after performng the second nounting operation. 15
20. A conponent nounting nethod as clainmed in any one of clains 14 through
18, wherein an in-phase node in which the second nounting operation of the
second board6(2b) is Perdrpomeht memasmaindthde $or¥ sexe@alrnq 2a) 508 ect ed
to the first nounting operation and a reverse node in which the 20 second
mount i ng oprecat i i qeErtfiommedntpy isdngi n§:t he second board (2b) at a phase
angl e of 180 degrees with respect to the first board (2a) subjected to the
first nounting oper atobhiray e sflmt iboeind Ued. o2l whAcboaponerenaDLNE$ng
nmethod as clainmed in any one 25 of clains 14 through 20, wherein, when the
conponent s fedbd9B8léced anphutakstypbbcenaponensifeedi tgBunvia af fihst
conponent feeding devices are held by a plurality of conponent hol di ng
menber s of phe-placammit sHeaddby 4poddyiont HEAP! Uralatteyl ofl @arponénhsactan be
concurrently collectively 5 held by the plurality of conponent hol di ng
menbers in Ehestplohekihicel weaiponenta ffietithgcompbaen??2 moAircoinppnentk

nount i ng appar atus conpri si ng:
area (201) out of the first component mounting work area

. (201) and a second component mounting work area (202) that
are two parts obtained by dividing a component mounting

10 work area (200) and do not overlap each other;

holding a component fed from a first component
feeding device (8) arranged in a vicinity of the first
placement position (FB);

recognizing the held component by means of a first

15 recognition device (9) arranged in a vicinity of the first
placement position (FB);

. placing the component recognized on basis of a
recognition result, on the first board (2a) located in the
first placement position (FB);

20 unloading the £first board (2a) located in the
first placement position (FB) toward a first post-placement
standby position (FC) from the first placement position (FB)
in the linear first conveyance path and holding the board

after ending the component placing; and

25 holding a second board (2b) on which a component



a first nmounting unit (101), which is provided wth a first |oader (L)
that is arranged in a first 10 conponent nounting work area (201) out of
the first conponent nounting work area (201) and a second conponent
nmounting work area (202) that are two parts obtained by dividing a
conmponent nounting work area (200) and db%Rot overlap each other, for
positioning and holding a first 15 board (2a) on which a conponent is to be
placed in a first pre-placenent standby position (FA) |ocated along a
first conveyance path inside the first conponent nounting work area
(201), a fiisttboaerdpdavesyiitg andehohdi pdagaimentTposfisioposiHlonyigy and
hol ding the board in a first placenent 20 position (FB) where the board is
conveyed beyenshd herkipitcepert plsacadbnt wisdndion poéSht i eachFA)a i Ainear
conveyance direction, and a first unloader (U) for positioning and
hol di ng t hesbeand tonac{ansé pash- plidcerent stramdbgshe pHsTst onofhFEyanber e
the board is conveyed beyond the first 25 placenent position (FB) in the
conveyance gitctinghdeltharhesedid acenppoaent mbhating fwedkf ramea f(ROBY
conponent feeding device (8) and held by a first placenent head (4) is
pl acedson thgqafirst board (2a) located in the first placenent position
(FB), by neans of the firs' placenent 5 head (4) ; a second nounting unit
(102), which is provi dededbhdd mowecans dpadari dil cdmpati siagavtanged in the
second conponent nounting work area (202), for positioning and

holding a component fed from a second component

. feeding device (18) arranged in a vicinity of the second
placement position (SB);

10 recognizing the held component by means of a
second recognition device (19) arranged in a vicinity of the
second placement position (SB);

placing the component recognized on basis of a
recognition result, on the second board (2b) located in the

15 second placement position (SB); and

unloading the second board (2b) located in the

' second placement position (SB) toward a second post-
placement standby position (SC) from the second placement

position (SB) along the linear second conveyance path and

20 holding the board after ending the component placing.

17. A component mounting method as claimed in any one
of claims 14 through 16, wherein the component mounting
work area is divided into two equal parts of the first
component mounting work area (201) and the second component

25 mounting work area (202) that do not overlap each other.



hol ding a first board (2b) on which a conponent is to be 10 placed in a
second pre-placenent standby position (SA) |ocated al ong a second
conveyance path different fromthe first conveyance path inside the second
conponent nounting work area (202), a second board conveyi ng and hol di ng
unit (T) for positioning and hol ding thé%oard in a second 15 pl acenent
position (SB) where the board is conveyed beyond the second pre-placenent
standby position (SA) in the conveyance direction, and a second unl oader
(U for positioning and holding the board in a second post- placenent

st andby posiigi.on ( SC) Awhempothhetbmandtisgcoavbyddas20lbipeddinhensecnnd

pl acenment position (SB) in the conveyance direction, wherein a conponent
that is fedofroviaimecdrid toenpghent?feedianeideviaceb¢dBy artththelids byoa
second placenent head (14) is placed on the second board (2b) Ilocated in
t he second pliadenert prsi thenfi5BE, mpyurmeans oper2bidhe anelc orite psacenent
head (14); 200 a connective conveyance unit (CC) for loading a board into
ei ther the hbuatiheadepeoattibe séeontlabeaden; detect thnodgli cas bRbrskor
detecting presence or absence of a board in the first |oader, the first

board 55 comwaykeRgnaaduhaldi (3 )unidrarddi®l seconskn ogiler £iastd tbaveyatead
board conveying and holding unit; and a control section (309) for executing
control so psthhahd whehsktehestoavdgrnet paikBrity given to a state in
19. A component mounting method as claimed in any one
. of claims 14 through 18, wherein the second mounting
operation is performed by turning the second board (2b) at
10 a phase angle of 180 degrees with respect to the first
board (2a) subjected to the first mounting operation, and
the second board (2b) 1is unlocaded while being further
rotated at a phase angle of 180 degrees when unloaded after
performing the second mounting operation.
15 20. A component mounting method as claimed in any one
of claims 14 through 18, wherein an in-phase mode in which
. the second mounting operation of the second board (2b) is
performed in phase with the first board (2a) subjected to
the first mounting operation and a reverse mode in which the
20 second mounting operation is performed by turning the second
board (2b) at a phase angle of 180 degrees with respect to
the first board (2a) subjected to the first mounting
operation are selectively used.
21. A component mounting method as claimed in any one

25 of claims 14 through 20, wherein, when the components fed



whi ch no board exists in both either |oader and the board 10 conveying and
hol ding unit succeeding the | oader on basis of a detection signal fromthe
detection device, a board is fed to the | oader relevant to the highest
order of priority by the connective conveyance unit (CC), and a board is

| oaded by the connective conveyance unit 1f8C) into a loader 15 with no
board in a state in which no board exists in the first |oader or the
second | oader according to a next order of priority. 23. A conponent
nmounting apparatus as clained in claim22, further conprising a bypass
conveyance Gnpom (BP) pluzelisivchoifs rasugeinergar sidesdingd afitst abunthag
conveyance path conprised of the first |oader, the first board conveying
and hol di ngcampbnennd féeding stdeml oasleramnd heldsedband anopatiragd itenveyance
path conprised of the second |oader, the second board conveyi ng and
hol di ng uni tompodeb hiédsegomtmpdadef ahd adeargedti noebendeédt | y40f t he
first 201 nounting conveyance path and the second nounting conveyance path,
and wher ei nthhepitletett t protevomgmo(Bi)s famt ey cetectrentjryeseddecdivabsence
of a board in the bypass conveyance 5 unit (BP) and wherein it is

controlsl ed helHoad a-twapbutylitgeans aobnrpbeecotnimedidivg coamegtacenutine ( CO)
into a | oader wth no board or the bypass conveyance unit with no board
in a state phuwhichynef beatsbestitst&eddinderfitsst | oader or the second
| oader or the bypass conveyance unit (BP)
22. A component mounting apparatus comprising:
‘ a first mounting unit (101), which is provided
with a first 1loader (L) that is arranged in a first
10 component mounting work area (201) out of the first
component mounting work area (201) and a second component
mounting work area (202) that are two parts obtained by
dividing a component mounting work area (200) and do not
overlap each other, for positioning and holding a first
15 board (2a) on which a component is to be placed in a first
pre-placement standby position (FA) located along a first
' conveyance path inside the first component mounting work
area (201), a first board conveying and holding unit (T)
for positioning and holding the board in a first placement
20 position (FB) where the board is conveyed beyond the first
pre-placement standby position (FA) in a conveyance
direction, and a first unloader (U) for positioning and
holding the board in a first post-placement standby

position (FC) where the board is conveyed beyond the first

25 placement position (FB) in the conveyance direction,



10 follow ng the highest order of priority under control of the control
section (309). 24. A conponent nounting system conprising: the conponent
nounting apparatus clainmed in claim?23; and 15 a conponent nounting
apparatus which has a third nmounting unit (101) for placing a conponent
that is fed O froma third conponent feeé?ﬁg device (8) and held by a third
pl acenent head (4) on a third board (2) that is fed fromthe bypass
conveyance unit (BP) and positioned and 20 held in the third pl acenent
position (FB), by neans of the third placenment head (4), wherein the_
detecti on debprelpDld) torpaeenfetidtals 1pr eRhcErOM ads tof CAMBBRFATI n
the third placement position (FB) in addition to the bypass conveyance
unit 25 (BPpedand 2e2itke (Bontarsl kekdiby £309) séxekaeanevntkerdsd4)t hat :
wi th a highest order of priority given to either a state in which no board
exi sts in bash mwiadest boaddre aftrsthédsoar d (2ahveydgaferhdiholtdisg farpt
succeeding the loader 5 or a state in which no board exists in both the
bypass conpégarnentnipos(iBRporandEBhe bli mkarsacefrernthieposit$onplEBEMead
wi th a second- hi ghest order of priority given to the other on basis of a
det ect 5on shgadl (Bfom the detection device, a board is fed to the | oader
relevant to the 10 highest order of priority by the connective conveyance
unit a second mounting unit (102), which is provided
with a second loader (L) that is arranged in the second
. component mounting work area (202), for positioning and
holding a first board (2b) on which a component is to be
10 placed in a second pre-placement standby position (SA)
located along a second conveyance path different from the
first conveyance path inside the second component mounting
work area (202), a second board conveying and holding unit
(T) for positioning and holding the board in a second
15 placement position (SB) where the board is conveyed beyond
the second pre-placement standby position (SA) in the
. conveyance direction, and a second unloader (U) for
positioning and holding the board in a second post-
placement standby position (SC) where the board is conveyed
20 beyond the second placement position (SB) in the conveyance
direction, wherein a component that is fed from a second
component feeding device (18) and held by a second
placement head (14) 1s placed on the second board (2b)

located in the second placement position (SB), by means of

25 the second placement head (14);



(CO, a board is fed to the bypass conveyance unit (BP) relevant to the
second- hi ghest order of priority according to a next order of priority;
and, in a state in which no board exists in the first |oader or the second
| oader or 15 the bypass conveyance unit (BP), a board is |oaded into the
| oader with no board or the bypass conve%ﬁﬁce unit (BP) wth no board by
t he connective conveyance unit (CC) according to a next order of priority.
25. A conponent nounting system conprising: 20 a first nmounting unit (101),
which is provided with a first |oader (L) that is arranged in a_ first
conmponent nounting wokkcansectlue) comvenandse Wﬁ#%t(C@bn%@ﬁehko%%Mﬁgiﬁg
work area (201) and a second conponent nounting work area (202) that are
two parts obvardetinby @5tdevi thagfanstupbeadam et deheopporiedt Laddati ng wor k
area 203 (200) and do not overlap each other, for positioning and hol ding
a first board (2a) ondehéechiancdapbdneat (P3)t Cdie dgteneind rracsense or
pre-pl acenent standby position (FA) |ocated along a first conveyance path
i nsi de the &bsshcéd cdnpaoneptraount i higewdiik sdr ebod@On) , thef ifiststhohpdrd
conveying and holding unit (T) for positioning and holding the board in a
first pl acegentvepbsgtizond ( EB) diher euhhie, bddred sscovdnvkyzdebheyard t figef i r st
pre-pl acenent standby position (FA) in a conveyance direction, and a first
unl oader (Usedbnfiobopedi tbanepgngnaniohdidgnthenbbardndn a first post-
pl acenent standby position (FC) where the board is conveyed

a control section (309) for executing control so

. that, with highest order of priority given to a state in
which no board exists in both either loader and the board
10 conveying and holding unit succeeding the loader on basis
of a detection signal from the detection device, a board is
fed to the loader relevant to the highest order of priority
by the connective conveyance unit (CC), and a board is
loaded by the connective conveyance unit (CC) into a loader
15 with no board in a state in which no board exists in the
first loader or the second loader according to a next order
. of priority.
23. A component mounting apparatus as claimed in
claim 22, further comprising a bypass conveyance unit (BP),
20 which is roughly parallel to a first mounting conveyance
path comprised of the first loader, the first board
conveying and holding unit, and the first unloader and a
second mounting conveyance path comprised of the second
loader, the second board conveying and holding unit, and

25 the second unloader and arranged independently of the first



beyond the first placenment position (FB) in the conveyance direction,
wherein a conponent that is fed froma first conponent feeding device (8)
and held by a first placenent 15 head (4) is placed on the first board (2a)
| ocated in the first placenent position (FB), by neans of the first

pl acement head (4); a second nounting unPl(102), which is provided with a
second | oader (L) that is arranged in the second 20 conponent nounting
work area (202), for positioning and holding a first board (2b) on which a
conmponent is to be placed in a second pre-placenent standby position (SA)
| ocat ed al anguat $egonontveneeyancetpathddihé esepond roonnheng f ¢psvegangeyance
path inside the second conponent nmounting 25 work area (202), a second
board conveyahp, aaddhol di ng unit 204 (T) for positioning and hol ding the
board in a second placenment position (SB) where the board is conveyed
beyond the second prehptaceneht sé¢badbyopodetvioa (BB) fwunrther deheeyance
direction, and a second unloader (U) for 5 positioning and hol ding the
board in a peessflcposir abaertenbfstantbwyrgosini ahe( IYpadrer eohlreyboaed i s
conveyed beyond the second placenent position (SB) in the conveyance

di rect gon, wherei(ppa cenpaneiteirhatt i $sf edntrotladseeoridad anpboentd bgedi ng
device (18) and held by a second 10 pl acenent head (14) is placed on the

second boarfleb2b) ofl @tt e@rink dthieres eaantk piracenentt paosdt i omt¢ SB) lohyemeans
of the second pl acenent head (14);
with no board or the bypass conveyance unit with no board
‘ in a state in which no board exists in the first loader or
the second loader or the bypass conveyance unit (BP)
10 following the highest order of priority under control of
the control section (309).
24. A component mounting system comprising:
the component mounting apparatus claimed in claim
23; and
15 a component mounting apparatus which has a third
mounting unit (101) for placing a component that is fed
. from a third component feeding device (8) and held by a
third placement head (4) on a third board (2) that is fed
from the bypass conveyance unit (BP) and positioned and
20 held in the third placement position (FB), by means of the
third placement head (4),
wherein the detection device (DL) further detects
presence or absence of a board in the third placement
position (FB) in addition to the bypass conveyance unit

25 (BP), and



a bypass conveyance unit (BPA), which is roughly parallel to a first
nmounti ng conveyance path conprised of 15 the first |oader, the first board
conveying and holding unit, and the first unl oader and a second nounting
conveyance path conprised of the second | oader, the second board conveyi ng
and hol ding unit, and the second unl oadef%2and arranged i ndependent!y of
the first nounting conveyance 20 path and the second nounting conveyance
pat h; an upstream si de connective conveyance unit (CCl) for loading a
board into any one of the first |oader, the second |oader and the bypass
conveyance unit (BPA) than agrstnradamssicdé odet €899 bn akaduieeg DEpnftgol 250
detecting presence or absence of a board in the first 205 | oader, the
first boardthehveyiitg andhhohesngouder, atheorsecony boudear tot helseiond
board conveying and holding unit, and the bypass conveyance unit (BPA); a
third nount shgtaniin (Wikh mhi bbairs prolvdtedin Sbatchh ed thisin dl ¢ adeher agd)
that is arranged in a third conponent nounting work area (201) out of the
third conpohenboawtintciongewdrnk amnea HAGlinanthia fowcdedionponkeat lordeant i ng
work area (202) that are two parts obtained by dividing a downstream side
conponént nountd ngtaoek iar eahiléh ( 200)beandd dexhst soviat | Bpteadthet bgpasEor
positioning and holding a third board (2) on which a conponent is to be

conveyance unit (BP) and the third placement position (FB)

and with a second-highest order of priority given to the
. other on basis of a detection signal from the detection

device, a board is fed to the loader relevant to the

10 highest order of priority by the connective conveyance unit
(CC), a board is fed to the bypass conveyance unit (BP)
relevant to the second-highest order of priority according
to a next order of priority; and, in a state in which no
board exists in the first loader or the second loader or

15 the bypass conveyance unit (BP), a board is loaded into the
loader with no board or the bypass conveyance unit (BP)

. with no board by the connective conveyance unit (CC)
according to a next order of priority.
25. A component mounting system comprising:

20 a first mounting unit (101), which is provided
with a first 1loader (L) that 1is arranged 1in a first
component mounting work area (201) out of the first
component mounting work area (201) and a second component

mounting work area (202) that are two parts obtained by

25 dividing an upstream-side component mounting work area



placed in a third pre-placenent standby position (FA) |ocated along a
third conveyance path inside the third conponent nounting work area (201),
a third board conveying 15 and holding unit (T) for positioning and hol di ng
the board in a third placenent position éFB) where the board is conveyed
beyond the third pre-placement standby p8SPtion (FA) in a conveyance
direction, and a third unloader (U for positioning and hol ding the board
in a third post 20 placenment standby position (FC) where the board is
conveyed beyond the third placenment position (FB) in the conveyance
direction, WRA@Pei mnd chmpontnovelrdepi sdad ¢tbara Coirr docdrpynard #BEdi ng
device (8) and held by a third placenent head (4) is placed on the third
board (2) | boatlédgi a tihie x5 bhhard pRatementwipiodi t & ogofFBRenby ifeak® Bf t he
third 206 placenent head (4); a fourth nounting unit (102), which is

provi ded wbllhcadf oimt ha | oaidest ( Prea-ipdtadeseartr asgeddoy t besfigdrnh (FA)
conponent nounting work area (202), for positioning and 5 holding a third
board (2) onowshtel aalmimporenfirstt cdierey@iracedpinha fmsidé prie pfacefment
standby position (SA) |ocated along a fourth conveyance path different
fromthe thoorngosenveyanneipat horksadeat H20Lpur ahftéospohenrdnoonyvieygngwor k
area (202), a fourth board conveying and holding unit 10 (T) for

posi ti oni ng agAd haakdingg unie baar dedm wodinirdrii ngl @cénkeal dpogi thenbeSBH
where the board is conveyed beyond

in a first placement position (FB) where the board 1is
. conveyed beyond the first pre-placement standby position
(FA) in a conveyance direction, and a first unloader (U)
10 for positioning and holding the board in a first post-
placement standby position (FC) where the board is conveyed
beyond the first placement position (FB) in the conveyance
direction, wherein a component that is fed from a first
component feeding device (8) and held by a first placement
15 head (4) is placed on the first board (2a) located in the
first placement position (FB), by means of the first

‘ placement head (4);
a second mounting unit (102), which 1s provided
with a second loader (L) that is arranged in the second
20 component mounting work area (202), for positioning and
holding a first board (2b) on which a component is to be
placed in a second pre-placement standby position (SA)
located along a second conveyance path different from the
first conveyance path inside the second component mounting

25 work area (202), a second board conveying and holding unit



the fourth pre-placenent standby position (SA) in the conveyance
direction, and a fourth unloader (U for positioning and hol ding the board
in a fourth post 15 placenent standby position (SC) where the board is
conveyed beyond the fourth placenent position (SB) in the conveyance
direction, wherein a conponent that is fed4froma fourth component feedi ng
device (18) and held by a fourth placenent head (14) is placed on the
fourth board (2) 20 located in the fourth placenent position (SB), by neans
of the fourth placenent head (14); a downstream side connective conveyance
unit (CC2) (Tor figrl oRGBAGiPhENB0ARE f MEHRcAME ohBeofPeded f ilfist 2 LREGATEr
the second unl oader, and the bypass conveyance 25 unit and | oading a board
into eitherpbaeemént heoshtidn209B) | vhaer ah¢ tIvardourd HIBwEed Reyond
downst ream si de detection device (DL) for detectin%.the presence or
absence of thboasecdndt rdinlsacenagdderstanddsepond tisnoadép) t he t Ried
unl oader, the third 5 board conveying and holding unit, the fourth | oader,
the fourthcowaedavoavegingcandnhol dhdg ani tsecond t K Igasss  (Bhvefakce
unit (BPA); an upstreamside control section (309) for executing control
so thab, wipbshtpbeshgoraed ohopdingitiyhe 10bgavén i ekt heecandt apestn
whi ch no board exists in both either one of the first and second | oaders
and the boapilacement standby position (SC) where the board is conveyed
beyond the second placement position (SB) in the conveyance
’ direction, wherein a component that is fed from a second
component feeding device (18) and held by a second
10 placement head (14) 1is placed on the second board (2b)
located in the second placement position (SB), by means of
the second placement head (14);
a bypass conveyance unit (BPA), which is roughly
parallel to a first mounting conveyance path comprised of
15 the first loader, the first board conveying and holding
unit, and the first unloader and a second mounting
‘ conveyance path comprised of the second loader, the second
board conveying and holding unit, and the second unloader
and arranged independently of the first mounting conveyance
20 path and the second mounting conveyance path;
an upstream-side connective conveyance unit (CCl)
for loading a board into any one of the first loader, the
second loader and the bypass conveyance unit (BPA);

an upstream-side detection device (DL) for

25 detecting presence or absence of a board in the first



conveying and hol ding unit succeeding the | oader or a state 1in which no
board exists in both the bypass conveyance unit (BPA), the third or fourth
| oader, and the board conveying 15 and hol ding unit succeedi ng the | oader
or the bypass conveyance unit and with %FS next order of priority given

to the other, on basis of detection sign fromthe upstreamside
detection device and the downstream side detection device, a board is fed
to the | oaders according 20 to the order of priority by the upstreamside
connective conveyance unit (CCl), and, in a state in which no,gpar

exists in theaderst theaderror PRETSecHVevEyer 28 tiHel diRphatilt dnvgyance
unit (BPA) according to a next order otﬁﬁgriority, a board is, | oaded by the

upst r eam si secenhnkeadel, 2ohe oyRESRMdROAH t CPRYRY 151314 P &R UM th no
board or the 208 bypass conveyance unit.(BP%g; and a downstreamsi de
control secan@ntiS09yrd®s CEXERYANRPR) WoHE r OBFBb/ that, with hi ghest order of
priority given to a state in which no board exists in both either 5 one of
the third and fourth &o&lérd awpnthiendourdtcorying"nhfd HE dPREVLARE
succeedi ng the | oader on basis of detection signal fromthe _
downst Beamsite det edtimh deeides, 4D)a boafd is faagargache thoader théFdvant
to the highest order of priority by the downstream side connective,
conveyance cd@ipoméht(QE2yntind, work samee i n20k) chowd behr dtBRi sEB1Ff t he
third | oader or the fourth | oader according to a next order of priority, a
board is | cadedohgnt heodawnsyr eemksialeea (201) and a fourth component
. mounting work area (202) that are two parts obtained by
dividing a downstream-side component mounting work area

10 (200) and do not overlap each other, for positioning and
holding a third board (2) on which a component 1is to be
placed in a third pre-placement standby position (FA)
located along a third conveyance path inside the third
component mounting work area (201), a third board conveying

15 and holding unit (T) for positioning and holding the board
in a third placement position (FB) where the board 1is

‘ conveyed beyond the third pre-placement standby position
(FA) in a conveyance direction, and a third unloader (U)
for positioning and holding the board in a third post-

20 placement standby position (FC) where the board is conveyed
beyond the third placement position (FB) in the conveyance
direction, wherein a component that is fed from a third
component feeding device (8) and held by a third placement

head (4) is placed on the third board (2) located in the

25 third placement position (FB), by means of the third



connective conveyance unit (CC2) into the | oader wwth no board, and
executing control so that, with the highest 15 order of priority given to a
state in which a board exists in both either |oader and the board
conveying and holding wunit |ocated on an upstream side of the unl oader, a
board is unloaded fromthe unloader rel 8%&nt to the hi ghest order of
priority toward the downstream si de connective 20 conveyance unit (CC2),
and, in a state in which a board exists in the first unloader or the
second unl oader or the bypass conveyance unit (BPA) according to a next
order of prlacénsnttihwadotd)d is unl oaded fromthe unloader with the board
or the bypass conveyance unit (BPA) with the board 25 toward the
downst ream si de connezt Evertbnweyatdaounini§ ctpy2) 209hieh A orponehed
mounting systemas clainmed in claim 25, further conprising a second bypass
conveyance whth a( BRB)rtiwhicades r@ughtlyapaial latranged t hpr dhfouh® AR
conveyance path conprised of the third loader, the third 5 board conveying
and hol di ngcompodneand rouve ttimior dwankoaera dR824, f ofet h pesurttliong ndondegance
path conprised of the fourth |oader, the fourth board conveyi ng and
hol di ng uni holdand thecHimd tbhoantioad®sr emdwhirchngedcomplependerits| y-ofbehe
third nmounting conveyance path and the fourth nmounting 10 conveyance path,
and wher ei npi heedovnst reafvairde conéfplasecthbn (t30@by position (SA)
located along a fourth conveyance path different from the
‘ third conveyance path inside the fourth component mounting
work area (202), a fourth board conveying and holding unit
10 (T) for positioning and holding the board in a fourth
placement position (SB) where the board 1is conveyed beyond
the fourth pre-placement standby position (SA) in the
conveyance direction, and a fourth unloader (U) for
positioning and holding the board 1in a fourth post-
15 placement standby position (SC) where the board is conveyed
beyond the fourth placement position (SB) in the conveyance
. direction, wherein a component that is fed from a fourth
component feeding device (18) and held by a fourth
placement head (14) 1is placed on the fourth board (2)
20 located in the fourth placement position (SB), by means of
the fourth placement head (14);
a downstream-side connective conveyance unit
(cCc2) for unloading the board from any one of the first

unloader, the second unloader, and the bypass conveyance

25 unit and loading a board into either one of the third



unl oads the board unl oaded fromthe first unloader or the second unl oader
toward the second bypass conveyance unit (BP) and | oads the board unl oaded
fromthe bypass 15 conveyance unit (BP) into the third |oader or the fourth
| oader. 27. A conponent nounting systemas clainmed in claim 26, further
conprising: a downstream side second conf®étive conveyance 20 unit (CC3)
for unloading the board fromany one of the third |oader, the fourth
| oader, and the second bypass conveyance unit; a downstream side second
detection device (DL) for detecting presence or absence of a board in the
third 25 uhbadelerand Hehe hiowridvaker@nveyi ng and hol ding unit, the 210
fourth unloader, the fourth board conveying and holding wunit, and the
second bypass conveyamcedowist{8maysided defeatisPreamediige seddnd cBR¥r ol
section (309) for executing control so that, with the highest order of 5
priority gidenetbimg stheepireswhiceh car dwrahasxi of sai kopsth 18 tHe BhESHf the
third and fourth unl oaders and the third or fourth board conveyi ng and
hol di ng uni Losdeceethagsthent* undbedder Ghebddiisdbfunl aradaot | oe sFyRBE from
t he downstream si de second detection device, the board is 10 unloaded from
t he unboadeboaet evantetydnghearid ghedtingdemidf, prherifoprby tlgwder, the
downstream si de second connective conveyance unit (CC3) and, in a state in
whi ch a boafdurth board conveying and holding unit, and the bypass
conveyance unit (BPA);
’ an upstream-side control section (309) for
executing control so that, with highest order of priority
10 given to either a state in which no board exists in both
either one of the first and second loaders and the board
conveying and holding unit succeeding the loader or a state
in which no board exists in both the bypass conveyance unit
(BPA), the third or fourth loader, and the board conveying
15 and holding wunit succeeding the loader or the bypass
conveyance unit and with the next order of priority given
. to the other, on basis of detection signals from the
upstream-side detection device and the downstream-side
detection device, a board is fed to the loaders according
20 to the order of priority by the upstream-side connective
conveyance unit (CCl), and, in a state in which no board
exists in the first loader or the second loader or the
bypass conveyance unit (BPA) according to a next order of

priority, a board is loaded by the upstream-side connective

25 conveyance unit (CCl) into the loader with no board or the



exists in the third unl oader or the fourth unl oader or the second bypass
conveyance unit (BPB) according to the next 15 order of priority, the board
is unl oaded fromthe unloader wth the board or the second bypass
conveyance unit (BPB) wth the board toward the downstream si de second
connective conveyance unit (CC3). 28. A é8fponent nounting system as
claimed in claim 20 27, wherein, with the highest order of priority given
to a state in which a board exists in both the second bypass conveyance
unit (BPB) and either one of the first and second unloaders and the first
or second bbHPaS8oAQRYEHN2E WRH hoBRRhy &ft succeeding the unl oader on
basis of a 211 detection signal fromthe dowstreamsi de second detection
devi ce, the downstreaft sidgenssEoat-EoAer olcoddEilon YEFHIPD f urIFdF uhPBads
the board fromthe second bypass conveyance unit iBPB) rel evant to the

hi ghest or dereofitpnigocionyrioy tdve Bhatowneitbamighestsersled cvhnegipyeéty
conveyance unit (CC3).

given to a state in which no board exists in both either

5 one of the third and fourth loaders and the board conveying
and holding unit succeeding the loader on Dbasis of
detection signal from the downstream-side detection device,

-. a board is fed to the loader relevant to the highest order
| of priority by the downstream-side connective conveyance

10 unit (CC2), and, in a state in which no board exists in the
third loader or the fourth loader according to a next order

of priority, a board is loaded by the downstream-side
connective conveyance unit (CC2) into the loader with no
board, and executing control so that, with the highest

15 order of priority given to a state in which a board exists
in both either loader and the board conveying and holding

‘ unit located on an upstream side of the unloader, a board
is unloaded from the unloader relevant to the highest order

of priority toward the downstream—-side connective

20 conveyance unit (CC2), and, in a state in which a board
exists in the first unloader or the second unloader or the
bypass conveyance unit (BPA) according to a next order of
priority, the board is unloaded from the unloader with the
board or the bypass conveyance unit (BPA) with the board

25 toward the downstream-side connective conveyance unit (CC2).
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26. A component mounting system as claimed in claim
25, further comprising a second bypass conveyance unit
(BPB), which is roughly parallel to a third mounting
conveyance path comprised of the third loader, the third
board conveying and holding unit, and the third unloader
and a fourth mounting conveyance path comprised of the
fourth loader, the fourth board conveying and holding unit,
and the fourth unloader and arranged independently of the
third mounting conveyance path and the fourth mounting
conveyance path, and

wherein the downstream-side control section (309)
unloads the board unloaded from the first unloader or the
second unloader toward the second bypass conveyance unit
(BP) and loads the Dboard unlocaded from the bypass
conveyance unit (BP) into the third loader or the fourth
loader.

27. A component mounting system as claimed in claim
26, further comprising:

a downstream-side second connective conveyance
unit (CC3) for unloading the board from any one of the
third loader, the fourth loader, and the second bypass
conveyance unit;

a downstream-side second detection device (DL)
for detecting presence or absence of a board in the third

unloader, the third board conveying and holding unit, the
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fourth unloader, the fourth board conveying and holding
unit, and the second bypass conveyance unit (BPA); and

a downstream-side second control section (309)
for executing control so that, with the highest order of
priority given to a state in which a board exists in both
either one of the third and fourth unloaders and the third
or fourth board conveying and holding unit succeeding the
unloader on Dbasis of a detection signal from the
downstream-side second detection device, the Dboard 1is
unloaded from the unloader relevant to the highest order of
priority by the downstream-side second connective
conveyance unit (CC3) and, in a state in which a board
exists in the third unloader or the fourth unloader or the
second bypass conveyance unit (BPB) according to the next
order of priority, the board is unloaded from the unloader
with the board or the second bypass conveyance unit (BPB)
with the board toward the downstream-side second connective
conveyance unit (CC3).
28. A component mounting system as claimed in claim
27, wherein,

with the highest order of priority given to a
state in which a board exists in both the second bypass
conveyance unit (BPB) and either one of the first and
second unloaders and the first or second board conveying

and holding unit succeeding the unloader on basis of a



211

detection signal from the downstream-side second detection
device, the downstream-side second control section (309)
further unloads the board from the second bypass conveyance
unit (BPB) relevant to the highest order of priority by the

downstream-side second connective conveyance unit (CC3).



