DESCRI PTI ON COVPONENT MOUNTI NG APPARATUS AND METHOD Technical Field The
present invention relates to a conponent nounting apparatus and net hod for
pl aci ng conponents fed froma conponent feeding device onto a board or
other «circuit formation article, and also relates to a conponent nounting
system equi pped with a plurality of such conponent nounting apparatuses.
Background Art Conventionally, as shown in Fig. 9, the present applicant
has al ready proposed a conponent nounting apparatus in which its conponent
mounting work area 2200 is divided into a front-side conmponent nounting work
area 2201 and a rear-side conponepls-mawhiriogg work area 2202 viewed from an
operator, each of the areas is provided with conponent feeding devices

2008A, 2008B, 2018A B TGP RSk 2FEeogRint MeRp@devi ces 2009 and
2019, and a front- g? eoégﬁng§g§Veying and hol ding device 2003 and a rear-

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 i ch.arrangenent when the front-side board conveyi ng and hol di ng
devi ce ZOg%c R&céﬁe@gggﬁ-side board conveying and hol di ng device 2013 are

join%d together at E%% ngggéhttm?n@&%EQénzqgglfﬂgsqug a component

mounting apparatus and method for placing components fed
from a component feeding device ontc 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 operator, each of the areas 1is 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 ofrthe
component mounting work area 2200, in which arrangement

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




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 holding
device 2003 is noved to the front-side conmponent nounting work area 2201 to
perform conponent nounting, and the rear-side board conveying and hol di ng
device 2013 is noved to the rear-side 10 conponent nounting work area 2202
to perform conponent nounting. However, with the above structure, the board
2002 can be | oaded and unl oaded only when the front-side board conveyi ng and
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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 Qork 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 Jjoined 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 areé 2201. Therefore, i1f the unloading of
the component-mounted board, 1.e. a completed product of

25 which the component mounting has ended, 1is stopped for a




conponent nounting of boards of different nodels differs 5 between the
front-side conponent nounting work area and the rear-side conmponent
nmounting work area or when the nounting process time differs due to a
suction error or a recognition error during the conponent nounting in, for
exanpl e, the rear-side conponent nounting work area even in 10 the casé of
the mounting of identical boards and conponents. [|f the conponent-nounted
board of which the conponent rmounting has previously ended is made to stand
by for a long period, then solder of the conponent-nounted board would be
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rear-side component mounting work area or when the mounting

process time differs due to a suction error oOr &
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 componenfs.
If the component-mounted board of which the ‘compénen£
mounting has previously ended is made to stand by for a
long period, then solder of the component-mounted board
would be deteriorated, which may lead to a degraded
15 mounting quality, as in the above case.

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 operatioh or
board unloading, allowing the areal productivity to be

25 further improved, as well as a component mounting system




Di sclosure O Invention In order to achieve the above object, the present

i nvention has the followi ng constitution. According to a first aspect of the
present invention, there is provided a conponent nounting apparatus
conprising: a first nmounting unit, which is arranged in a first conponent
mounting work area out of the first cqnmponent nounting work area and a
second conponent nounting work area that are two parts obtained by dividing
a conmponent nounting work area and do not overlap each 15 other, able to
hold a first board on which a conmponent is to be nounted in a first

pre- pl acelgnt oRLANIRY ROSLL1 By 2y s ELTSL P BEERENLORAShERRN. rRfthArk 1 St

post - pl ac st andby position are | ocated along a first conveyance
path inside the, first conponent nounting work area and 20 pl aces a conponent
that is fed fFroma first conponent feeding device, held by a first

pl acenent head, and recognized by a first recognition device on the first
board located in the first placenent position on basis of a recognition
result of the first rec gnit'on device by the 25 first placenent head; and
5 a second*iABuAEFAG aﬁi?,vﬁﬂ#&ﬂnis arranged in the second conponent

e mBunCed i n a Sec3RACERFE- braCEAT S taRABy oGS CEPBN” a LscoNE BT dcenmnt

pOSItlon’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 mﬁunting unit, which 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 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 1is 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




5 and a second post-pl acenent standby position that are |ocated along a
second conveyance path different fromthe first conveyance path inside the
second conmponent nmounting work area and places a conponent that is fed from
a second conponent feeding device, held by a second pl acenent head, 10 and
recogni zed by a second recognition devhge on the second board |located in

t he second placenent position on basis of a recognition result of the
second recognition device. According to a second aspect of the present
invention, there is a conponent nounting apparatus as 15 defined in the
first aspect, wherein the first mounting unit 1S operatively.contrglled

i ndependent |y of thé S&E6RE TOUTdM% iy unithS cﬁﬁd?ﬂﬁa?%gg thi Fd aspect
of the present invention, there is provided a onent unting appar at us
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area; a second nounting unit arranged in the second conmponent 25 nounting
wor k ar eapre-PhacemeBt FbaREPHgPARiELIEBnpRi §PRGRCAPERFERCRbaPASe5AFBYI ng and
hol di ng device, which is able to convey a first board on which a conponent
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located along a second conveyance path different from the
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 1is a component mounting apparatus as

15 defined in the first aspect, wherein the first mounting

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 unit arranged in the second component

25 mounting work area,




5 and hold the first board in a first pre-placenent 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- placenent standby position | ocated on a downstream side of 10
the first placenent position, and in ich the first pre- placenent standby
position, the first placenent position, and the first post-placenent
standby position are linearly arranged; a first conponent feeding device,
which is 15 arranged in a vicinity of the first placenent position, for
feeding the conponent; a.first placenent.head drive _device for noving a
first placenent heaHhBe?%ééﬁ ?ﬁgngﬁpgtuBbEp8ﬂ@ﬂFlFé88an devi ce and the
first placenment position, holding the 20 co aneni fromthe first conponent
f eedi ng devi ce by néaﬁérsébeﬁédfFPQYeﬁFﬁﬁegg t PREGARIaRG VB FEei WG tHe
component held by the first placenent head on the first boarg that is
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head; and 25 a first recognition device, which is arranged in 7 a,vicinity
of the fibst mpuasedentopasiat iloFsSH GroFERGgHSiRRED 1 h%b%%nﬁané’ﬁtslhéP& by the
first placenment head, and the second nounting unit conprising: a second
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board on which a conponent _ ,
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 pqsition located on a downstream side of

10 the first placement position, and in which the first pre-

placement standby position, the first placement positionc

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;

first placement head drive device for moving a

Al

first placement head between the first component feeding
device and the first placemeht 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 heid in the first placement position by the
first placement head; and

25 a first recognition device, which is arranged in




is to be nounted al ong a second conveyance path different fromthe first
conveyance path, able to position and hold the second board in a second
pre-pl acenent standby position |ocated along the second conveyance path, a
second 10 pl acenent position | ocated on a downstream side of the second
pre-placenent 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 pl acement
position, 15 and the second post-placenent standby position are linearly
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head, whereby »
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 s;de oﬁ the
second pre-placement standby position, and a second post-
placement standby position located on a downstream side of
the second placement pesition, and in which the second pre-
placement standby position, the second placement position,

15 and the second post-placement standby position are linearly

a second component feeding device, which 1is
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 ﬁeans
of the second placement head, and placing the component

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




the first nounting unit operates to hold the conponent fromthe first
conponent feeding device by neans of the first placenent head, recognize

t he conponent held 10 by the first placenment head by nmeans of the first
recognition device, and thereafter place the conponent held by the first

pl acement head on the first board that g s positioned and held in the first
pl acenment position by the first board conveying and hol di ng device on basis
of a 15 recognition result of the first recognition device, while the
second nmounting unit operates to hold the conponent fromthe second

Conponentigeggﬁggéggéhf%ggyhgﬁﬁn ﬂﬁtﬁgm%eé&%QWQl é@ﬁ@ﬂ@nﬁo?§%90nr%%09nize

t he conponen second pl acenent head by neans of the second
recogni ti 20 devi.ce, _and the te | ace the conponent held by the
second pIgg%n%%foﬁgaai%ﬁe?%%pséggéd %%grd that is positioned and held in
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25 According t.o a fourth _aspect of the present 9 inventian,. there._i
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wherein the board, conveyi ng and hol di evices are .provided w th:
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pre-pl acenent standby positions |ocated along the respective conveyance
paths; pVBeERBHt conveyance units that are |ocated adjacently on

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

recognition device, and thereafter place 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 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 con&eying and holding device on basis of a
recognition result of the second recognition device.

25 According to a fourth aspect of the present




downstream si des of the pre-placenent conveyance units, for positioning the
boards at the placenent positions and; 10 post-placenent conveyance units
that are | ocated adjacently on downstream sides of the placenent conveyance
for positioning the boards in the post-placenent standby positions,
| east one of the recognition devices is 15 provided wth a

units,
and at

t wo- di nensi ona

canera that is |ocated adjacent to the placenent position

pl acenent position and arranged in a vicinity of a center portion of the
conponent feeding device, for taking in a two-dinensional inage of the

conponent.. 20 Accord

i s provi déedV& cdfpon

fourth aspect, _ ,
conponent 2fof8fhgSHerBerfo
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%Eg to,a fifth aspect of the present invention, there
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wherein the Elacenent heads_ are each provided with a
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and 10 the placenent head drive devices are each provided
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direction perpendicular to the conveyance path of the board, a Y-axis
rotation BFPVeded

5
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15

20

25

positioning

with:

the

pre-placement conveyance units for

boards in the pre-placement 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

prositioning the boards at the placement positions and;

post-placement conveyance units that are located adjacently

on downstream sides of the placement conveyance units, for

positioning
positions,

a

the

and

boards 1in the post-placement standby

t least one of the recognition devices 1is

provided with a two-dimensional camera that 1is located

adiacent to
acjacent C

vicinity of a

device, for

component.

the placement pesition and arranged 1in a

center portion of the component feeding

taking in a two-dimensional image of the

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

the component feeding device, and



5 device for forwardly and reversely rotating the pair of Y- axis ball screw
shafts in synchronism a Y-axis novable wunit that can advance or retreat in
the Y-axis direction while being neshed with the pair of Y-axis ball screw
shafts, an X-axis ball screw shaft extended in an X-axis 10 direction
paral l el the board conveyance path perpendicular to the Y-axis direction in
the Y-axis novable unit, an X-axis rotation drive device for forwardly and
reversely rotating the X-axis ball screw shaft, and an X- axis novable unit
that can advance or retreat in the X-axis 15 direction while being meshed

with the X-axis bal ]Cpscre séhaefntb ACS g&dl ng;t,Q a plxtd aspget of. the

present invention, Fer & 575 S}OV|ded“a conponént nounting apparatus as

def i ned f the fi hcough _f i f
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conponent _nou g work ar a and th second corponent nt i wWor kK area
whi ch do Hﬁfagiﬁﬁlabn e&ch %ﬁﬁ?ﬁ%ﬁftcp%. %%h%ﬁngpegg Ih’téhe
present 25 invention, there | rOV|de a comnponent nD nti.ng apparatus 11
D et | neBOTHORRY NGB L 1 1B PRFGtgh S XUT aopectt b ort ¢ REp e
conprising a bypass conveyance unjt i C arranged between the first
conveyancecpath 4Rd £REVEEES daqgmﬂﬁﬁﬁﬁﬁ%JWNEQFaQ%ﬂ pg%%iﬂﬁlthEe%fhrough a

board that is .
axis ball screw shafts in synchronism, a Y-axis movable

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 1s 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




5 not subjected to the nounting operation in the first nounting unit and
the second nounting unit. According to an eighth aspect of the present
invention, there is provided a conponent nounting apparatus as defined in

t he seventh aspect, wherein the bypass 10 conveyance unit is conprised of an
upper bypass conveyance wunit and a | ower bypass conveyance unit arranged
bel ow t he  upper bypass conveyance uniﬂ@-According to a ninth aspect of the
present invention, there is provided a conponent nounting apparatus 15 as
defined in the seventh aspect, wherein the bypass conveyance unit is
conprised of two bypass conveyance units A arranged parallel to each other.

Accor di ng@6o g T10eR dsperty opehefprdseftirSthvERt e FhéFle PSPSSGFIrded a
conmponent nounting apparatus 20 as defined in any one of the first through
ni nt h aspégtrshedheseipri fengecond B IPTRIREH-9 ntlditthe $EEEH ASunt i ng
unit while being turned at a phase angle of 180 degrees with respect to the
first boardrkbadedbeswesthelfe rEirshoaanvaganaet padhd e Seeon@chvsrd is
unl oaded fromthe 25 second nounting unit while being further turned at a
phase 12 angievefcd8pategr des wWeesimyl dddet: frlomudie secomddnbbati ng unit.
According to an 11th aspect of the present invention, there is provided a
conpénent npbunsilnje@ppar ates the mounting operation in the first
mounting unit and the second 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 1is 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 i1s comprised of two bypass conveyance uni
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 1is unloaded from the

25 second mounting unit while being further turned at a phase



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 nounting unit while being turned at a phase
angle 10 of 180 degrees with respect tqgothe first board are selectively
used. According to a 12th aspect of the present invention, there is

provi ded a conmponent nounting apparatus as defined in any one of the first
t hrough 11t h aspects, 15 wherein the placenent heads are each provided with

2 oPhural Lty of gsorpenant. bol ding, Rber . R0k -bp! 8005 LbsnachRpaReRLS fed by

t he conpone feedin ICces t ave a plurality of conponent edi ng
units, an 0 direction in which the plurality of conponent hol di ng nmenbers
are 20 arrangéd and a direction in which the plurality of conponent feeding

units of the conmpongnt feeding,_ devices arranged re te Lo an
i denti cal directionﬁcﬁ8€§%%?ngt?o %313%§{§sp%%$e%? t%g ngéenpgggﬁbéntion,
there is Erovi def i ned i@ugny one
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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 degreesv with :espect to the <first Dboard 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 1llth 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,




feeding units of the conponent feeding devices are arranged at equal
intervals, and a plurality of conponents can be <collectively held in the
plurality of conmponent feeding wunits by the plurality of conponent hol di ng
menbers. 10 According to a 14th aspect of the present invention, there is
provi ded a conponent mounting nethod for executing a first mounting
operation conprising of: holding a first board on which a conponent is to

be placed in a first placenment position via a first pre- 15 pl acenent
standby position |located along a first conveyance path in- a first-

conponent unting. work area a f the first o] . nting,work area
and a sec%%%r%%?rpg%%%t pl?r%cuerﬁ(?nﬁ% \c/%loer C&ar eaalret haet%%?r)e%?\%]lggréts@%t'ai r%ed by

di vi di ng conponent_ nmounti n r rea _and do not overl C ot her;
hol di ng apg%%gﬁ@ﬁt Yed Cfoﬁnéjr?\n%nfi rEPﬁgéﬁ%on%%xgbe?see i g &%&%@%yt?&gans of a
first placenent head; recogni.zing the co nent. held by the first | acenment
head by nﬁ%%8°%$n%$fF?§t%W3685%igPBﬂOB@GE@%Fe%%n8|aﬁﬁﬁfﬁﬁmﬁ%%hpéﬁsﬁt

recogni zed on basi.s of .a 14 recognition result on the first hoard.l ocated
the firstP2pfabeRent? 6§th|ﬁqﬁﬁ%ﬁﬂﬁﬂ?(ﬁe?$h93i?%%ti1atéﬁe Wéad-Y

unl oading the first board | ocated in the first | acepent _position toward a
firsg posPt pFalRReRt sRAHdYY BeBeeT$i hdah ehBPﬁFﬁglgﬁeOEoéfﬂmﬁPFB endi ng

t he conponent pl acing; and , ,
feeding units of the component feeding devices are arranged

=]

at equal intervals, and a plurality of components can be
coliectively held in the plurality of component feeding
units by the plurality of component holding members.

10 According to a 1l4th aspect of the presgnt
invention, there 1is provided a component mounting method
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-

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 rfirst

placement head by means of a first recognition device;

25 placing the component recognized on basis of a




hol di ng a second board on which a conponent is to be placed in a second

pl acenent position via a second pre- placenent standby position |ocated

al ong a second conveyance 10 path different fromthe first conveyance path
inside the second conponent nounting work area and a second nounti ng
operation conprising of: holding a corpgnent fed froma second conponent
feedi ng devi ce by neans of a second pl acenent head; 15 recognizing the
conponent held by the second placenent head by neans of a second
recognition device; placing the conmponent recogni zed on basis of a
recognition result on the second, board |ocated in th econ pl nt
posi ti on ByENEANS Bt ¥?%P%%c8ﬂd%BFa5éﬁ§ﬁt%ﬁﬁﬁﬂ %ﬁ?gﬁg %@ gﬁ ogggggethe
second board located in the second pla%gne t % sigion to?aﬁdag_second

post - pl ackhEFRRE ARy CH58s iRy §IF2RTd Cfol anlf Board™after-enti ng the
conponent placing, and the nethod_being able to independent.| erformng 15
the | oadi ng and unl'&ath#g-f ltﬁh"‘é FFrstt bBaﬁaganJoo‘f%%e oadi nﬁlé’a%&rﬁhl oadi ng

of the second board. A@CQrding to a 15th_asgect of tﬂ% $resent |§£ention
there i s PrIRERRIAL aPeSAbaRENt tABRFE | 7y AefRod RSt G i F Yath

aspect, wherein the first nounting operatiaon and the second nDuntin%
operati orP@gktion and holding the board after ending the componen

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 recocgnition 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 hoiding the board after ending the component
placing, and

25 the method being able to independently performing




i ndependent|y perfornmed. According to a 16th aspect of the present

i nvention, there is provided a conponent nounting nethod 10 for executing a
first nounting operation conprising of: holding a first board on which a
conponent is to be placed in a first placenent position via a first pre-

pl acenent standby position | ocated aloq a linear first conveyance path in
a first conponent nounting work area out 15 of the first conponent nounting
wor k area and a second conponent nounting work area that are two parts
obtained 1", (7 dividing a conponent nounting work area and do not overl ap

each other; holdipg a c onent, fed froma. .first conponen 20 f ing

devi ce ar FahgedP G A imn)rilt?fa%’fngt e fq%res'%lﬁsatc & aﬁ@sitt ieo%;oa%g%g
recogni zi ng the hel d conponent by neans of a first recognition device

ar r anged ?%dau%4%ﬁ¢ﬁq@v%g)ﬁhﬁa%q$§9¢ P&fement position; placing the
conponent recogni zed on bhasis of a 16 recognition result, on the first board
located in the firshCCRFaERFRNECPOS t LoD Ui ng $he FPTst PBGAFE T ocat ed

in the first , _ . _ .
invention, there is provided a component mounting method as

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 compris;ng 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
ing 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




pl acenent position toward a first post-placenment standby 5 position from
the first placenent position in the linear first conveyance path and hol di ng
the board after ending the conponent placing;, and holding a second board on
whi ch a conmponent is to be placed in a second placenent position via a
second pre- 10 placenent standby positiqn along a Iinear second conveyance
path different fromthe first conveyance path inside the second conponent
nounting work area and a second nounting operation conprising of: holding a
conponent fed froma second conponent 15 feeding device arranged in a

vicinity o second ac poesition: recognizing.the hel.d conponent
by neans O%e%@&g%ﬁgﬁg ?%%%g%ifﬁgﬁ ev?%%ggr?% ﬁgdggﬁaéegii?ngpﬁ of “the

second pl sitian; placing the conmponent recogni zed on basis of a
recognitigﬁfgggﬁ éﬁ)gﬁﬁ% e "€econd board | ocated in the second pl acenent

position; and unl oadin t%ﬁgse nd board ] ocated in the second placenent
position toward a se‘é%ﬂ%a 1 - %Bﬁceﬁeﬁﬁt S#Bﬁagy%% t£Bn t~fri?% tR&Csecond
pl acenent gfsitio alonggthe | i near 17 second conveyance path and hol di ng

the board BfYETBhdi RGSTERB copiieht 3pl AtFRE. DRToRMiaTGeSta $78R9R¥pect of

t he esent . . .
pé 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

recognizing the held component by means of a

second recognition device arranged in a vicinity of the

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




invention, there is provided a conponent nounting nmethod 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 conponent nounting
work area and the second conponent nounting work area that do not overlap
each other. 10 According to an 18th aspect of the present invention, there
is provided a conponent nmounting nmethod 'as defined in any one of the 14th
through 17th aspects, wherein a board that is not subjected to the first
nmounting operation and the second nounting operation is nade to pass 15

t hrough a bypass conveyance unit arra . between the first conveyance path
and the s&& cERVEGEATES pRERTA dﬂgggf%ga §tﬁmﬁgﬁic?gEﬁrtﬁggéPgsent

invention, there is provided a conponent nounting nethod as defined in any
one of theARFRMBtigPLERiR%spects, 20 wherein the second nounting
operation is perfornmed by turning the_second board at a phase angle of 180
degrees with respeRECeElime fFPst 2bodr/dFsulfSRaEd (F t hel®i r BFSSABENt i ng
operation, and the second board is unloaded while being further rotated at
a phase ahyTenbiongotiels ebs RHRYVL25dun| eaERNARE SROVRELDRP nPAGRPRe28econd
nmounting operation. 18 According to a 20th aspect of the present invention,
ther®e is gebiieldd i camyonene nolintthg nmettiod tagougds | AEEL n28R§CoRe of the

14t h through 18th aspects, _ o
wherein the component mounting work area 1is 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 14th 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 ceonveyance 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 unloadea while

being further rotated at a phase angle of 180 degrees when

25 unloaded after performing the second mounting operation.




wherein an in-phase node in which the second nmounting 5 operation of the
second board is perforned in phase with the first board subjected to the
first nounting operation and a reverse node in which the second nounting
operation is performed by turning the second board at a phase angle of 180
degrees with respect to the first boardgsubjected to the 10 first nounting
operation are selectively used. According to a 21st aspect of the present
invention, there is provided a conponent nounting nethod as defined in any
one of the 14th through 20th aspects, wherein, when the conponents fed from

a plurality of 15 q@g@@gg?ﬁ%fegging ugb%gig%fﬁgﬁgpomppneggefegQEQQHQevices

are held by a plurali onponent hol ers of the placenent

heads, the fégéfé%%x%ﬁgrgOf?ﬁ%f@&f%&@“ab@omﬁgﬂggﬁrﬁeph¥iﬁ§|ﬁ@E%EHegﬁ hel d by

t he plura}? onent ding nenbeéers in e pluralrty of conponent

f eedi its. 20 A di 22nd f 1h [ i on,
here s BT byidod A ORYoNGRE nointThG Sbar ard Campr gl ng® B i Pér |

there is ng dappar atus onp

8 ML L, B R, S13, LNt g s

first conpdn i rst” conponent unting
o %A L8 o S ST PN LG AR R IR e MRS
ot her, fo%igggiéééggrghgggtgggcgggtgéf%{ﬁét mounting operation and a
reverse mode in which the second mounting operation is
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 opefation are selectively used.
According to a 21st 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
prlacement 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 éspect of the ©present
invention, there is provided a component mounting apparatus
comprising:
a fifst 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



board on which a conmponent 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
positioning and holding the board in a first placenent position where the
board is conveyed beyond the first pre-gjacenent standby 10 position in a
conveyance direction, and a first unloader for positioning and hol ding the
board in a first post- placenent standby position where the board is
conveyed beyond the first placenent position in the conveyance direction,
wherein a_conponent that is fed f§0n1a first_ 15 c%gggnent f edin%g‘evice and
din the

hel d by aafFEQQWﬁaﬁﬁﬂﬁﬁﬁe‘%aﬂouF pPaced on*tH2 t Poard“to
mount i ho. SREELGAT B P4 Ugrovraga SHER ™ SOt 1Ohdei Lk hat SFe 28R Sged i n
First boaPacoRVaRLER &2€BnBbRERt FeTtBoBeCpPACEH RAOalBOCond fr e Tgtacenent
standby position |located along a second caonveyance path different fromthe
first confegafcelpHbhChi AsiCOBPPRENSedend T difponemtedotit Bn§insik Pifea, a
second 25 board conveying and hol ding unit for positioning and 20 hol di ng
t he Boar dpilﬁcgm@é*éoﬁﬁalﬁ@%eﬁ%ﬁ%tb%%igP@ﬁtﬁﬁe?éOPEea boAFE FORYENFEFEd beyond
t he second Ere;placenent st andby positioncin t he conveyance digection, and
a second DaFbatiesideobhposirsbnragPananholgrR§lTEeWBBar T PR, a2séd6Ad post
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
10 position in a conveyance direction, and a first qnlqader ‘
for positioning and holding the board in a first post-
placement standby position where the board 1is conveyed
beyond the first placement position 1in the conveyance
direction, wherein a component that 1is 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 1s arranged 1in 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 conveyanée path

inside the second component mounting work area, a second

25 board conveying and holding unit for positioning and



5 placenment standby position where the board is conveyed beyond the second
pl acenment position in the conveyance direction, wherein a conponent that is
fed froma second conponent feeding device and held by a second pl acenent
head is placed on the second board located in the second 10 pl acenent
position, by neans of the second placeggnt head; a connective conveyance
unit for loading a board into either the first |oader or the second | oader;
detection devices for detecting presence or absence of a board in the first
| oader, the first board 15 conveying and hol ding unit, the second | oader,

dth d bpard ' ' i1 . A [
xecut | ng ORL Bl CE5 PRACS Mt th ThSRaeC BIEAr ot B oy Ty B6h ra a statc

executing priority given to a state

e
ey of BrPCr Ty B -t inattodteftonice th ¢, S Belra'Helcadon
BRI e e taln el e e L
present | RAVRRERSRE (HEWHY% BPSvicded a“B6hHon AR ndsapﬁgggﬁﬁgg as ©

defined in the 22nd a t, furth i Sj :
whi ch is Pavghty %afsf??g%nfio éi@pgé?ggnp}géssitnlgor? bl%lpa%%e 5(;88(}%%%289 unit,

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 iocated in the second
10 placement positioq, 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 6f a board in the first loader, the first board
15 conveying and holding unit, the second loader, and the
second board conveyin
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 1in the first loader or



mounti ng conveyance path conprised of the first |oader, the first board
conveying and holding unit, and the first wunloader and a second nounti ng
conveyance path conprised of the second |oader, the second board conveyi ng
and holding 10 unit, and the second unl oader and arranged i ndependently of
the first nounting conveyance path and pe second nmounting conveyance path,
and wherein the detection device further-detects presence or absence of a
board in the bypass conveyance 15 unit and wherein it is controlled to | oad
a board by nmeans of the connective conveyance unit into a | oader with no
board or %Be bypass ionveyance uni.t with no board in a_state in which no
board exi ST'€ FRCPRE fPREETI 6FEF B %t Fe 2sBESHOr8sder JoPTERE Hsypass
conveyance unit followjng,the 20 hi ghest order of priority under control of
the control sectioficc925CABgor diong & o &34t e eRpeet of t KBepr &gesent
invention, there is provided a conponent nmounting system conprising: the
conponent1ﬁﬁ@ﬁ#ﬂﬁ§ra§ﬁé?9t&§ BePvAaegdi B £REP2RERZr BONSHEEY; apRdratesnponent
mounting apparatus which has a third nounting unit for placing a conponent
that is féd ferddnad thi lérecAdivherirdeledi figr dest ceompdihehd by bavelisrd 5
pl acenent head on a third board that is fed fromthe 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 board conveying and holding
10 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
15 unit and wherein it is controlled to load a beocard 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
20 highest order of priority under control of the control
section.
According to a 24th aspect of the present
invention, there is provided a component mounting system

comprising:

25 the component mounting apparatus defined in the



conveyance unit and positioned and held in the third placenent position, by
means of the third placenent head, wherein the detection device further
detects presence or absence of a board in the third placenent 10 position
in addition to the bypass conveyance unit, and the control section executes
control so that: wth a highest order %f priority given to either a state
in which no board exists in both eithéf | oader and the board conveyi ng and
hol di ng unit succeeding the | oader or a state 15 in which no board exists in
bot h the bypass conveyance unit and the third placenent position and with a
second-highest order of priority given to the other on basis of a
det ect i on?3FgnafPEFbm #Re detection device, a board is fed to the |oader
rel evant to the highest order of priority by 20 the connective conveyance
unit, a board is fed EEMPRBENbYPRSSLABAYEPARCE s (" ee Vit o fhEC
second- hi ghest order of priority according to a next order of priority,;
and, in BwrEIRT| HRMAT AP bR eRi SOFHORA e i35t 1Foadst oF°®hé second
| oader or the bypass conveyance unit, a board is 25 |oaded into the |oader
with no beaked or compobgpass f28dénaveyaiéecuniandn theltb Poar d2by thhed
connective conveyance unit according to a next order of priority. According
to a525t hrbaspewenipfhesd presebtirdnventrdobhathesefed prowi Bed AvEaABonent
mounting system 5 conprising: a first nmounting unit, which is provided with
a 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 seccnd-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 highest order of priority by
20 the connective conveyance unit, a Dboard 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 1is

25 loaded into the loader with no board or the bypass




first loader that is arranged in a first conponent nounting work area out

of the first conponent nounting work area and a second conmponent nounti ng
work area that are two parts 10 obtained by dividing an upstream side
conponent nounting work area and do not overlap each other, for positioning
and holding a first board on which a coponent is to be placed in a first
pre-pl acenent standby position |ocated along a first conveyance path inside
the first conponent 15 nounting work area, a first board conveying and
holding wunit for positioning and holding the board in a first placenent

posi tion where, Lhecbaatd (s ceonveyed heyand. the  fiLst; pre-plaserent standby

position In a ctonveyance irection, an iTs ader ftor positioning

and hol di pg. 20 rd_in_a first _post-placement standby position where
t he boardﬂgégc3%§§§§§gge§%nﬁ ?%%Ef?Fg?‘p?gc%ﬁ%ﬂF*p3Sition in the conveyance

di tion, wherei t that i fed f first t d
devi oo ant hel d by G-CFTREte pl heemént JRE IS i dned bn The | Prer-Board |

| ocated 25 in the first placement pasition, by neans of the first 24

ol acenent TRESRE 5™ s ecoitd ot PRGVRAEE, hFERbPECRE oWt Mi hSX5Bcond

| oader that is.arranged in the second conponent nounting work area, for

posi ¥'i oni g™ &ht°hB¥ding 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 di ffefrehftf FOMAHRES i st cofbegAndé paoyided with a

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 compopent mounting_
work area and do not overlap each other, for positioning
and holding a first board on which a component 1s to be
placed in a first pre-placement standby position located
along a first conveyance path inside the first component
15 nounting 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 convevance
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 heid by a
first placement head is placed on the first board located

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



i nside the second conponent nounting work area, a second board conveying
and holding unit for positioning and 10 hol ding the board in a second

pl acenent position where the board is conveyed beyond t he second

pre-pl acenent standby position in the conveyance direction, and a second
unl oader for positioning and hol ding tye board in a second post- placenent
st andby position where the board is conveyed 15 beyond the second pl acenent
position in the conveyance direction, wherein a conponent that is fed from
a second conponent feeding device and held by a second placenent head is

pl aced on hhe secend hoard |ocated in the second placenent position, by
means of the second placenent head; 20 a bypass conveyance unit, which is

roughly parallel tq %égﬁﬁﬁéﬂ§%ﬁ5é ﬁEWWeyﬁQfghpgéhaggggagge%%ﬁb the

first |oader, the first ng and holding  uUnrt, and t first

unl oader and g secong. oyt ng; cconveyance Al hgoMaLl sl of Lhie second

| oader, the sécon oard conveyihg a di ng "uni and second

| oad 25 d d_ind dentlvy.of the fi t.i :
bath-and TRE SEand NoneERG: ooy RASE paPH A e ihs P PORI S b Comiact 1 ve
convgyanc unit for, .l ading a board.in%o ﬁny ne 8f.the first |oader, ;he
5 second POAGEr CEndPERE By FREECREMVeyance b PLa&R%UpSt PedRS e Fdétect i on

devi ce for _detecting resence or .agbsence._of oard in the first | oader
t he firsPlBSEPﬁngonvég?ﬁgb%ndFﬁﬁi JﬁﬁlunﬂPFagﬁg se%%%%gloéﬁerfeconda

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 ﬁhe bqarq 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 1s conveyed
15 beyond the second placement position 1in 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 is roughly
parallel to a first mounting conveyance path comprised of
the first loader, the first board conveying and holding
unit, and the first unlocader and a second mounting

conveyance path comprised of the second loader, the second

25 board conveying and holding unit, and the second unloader



t he second board conveying and holding unit, and the bypass 10 conveyance
unit; a third nmounting unit, which is provided with a third | oader that is

arranged
mount i ng
parts 15
area and
board on
position

in a third conmponent nmounting work area out of the third conponent
work area and a fourth conponent nounting work area that are two
obt ai ned by dividing a downsthgam si de conponent nounting work

do not overl ap each other, for positioning and holding a third

whi ch a conmponent is to be placed in a third pre-placenent standby
located along a third conveyance path inside the third conponent

20 d
P e R Qﬁgﬂnﬁk?hﬁggﬁf’% 0 e the
board is co VQ%QQ it gonqxégg ¥%hﬁﬁ9n§[ o@é@§$ﬁ@§ ﬁpdby position |n a

and a

conveyané% et it d oader i oning and hol ding 25
the board in a thlrd post Iacene st andb 05| thec-poard is
conveyed beyond t he®t hitPg*t Fﬁ@eﬁé &&ﬁ |%§#% E?ﬁgepgnvgyéﬁ%ébdlggctlon
wher ei n onent that .is_fed froma th| ﬁ nent feegf ?M%ce and
hel d by ki) Bl abRfEft et PEYp FRd %n F P49 6cated 5 in
the third 05|t ans of the third. placenment head; a

f our nﬁﬁﬁ?fﬁgnﬁ?ﬁ‘% T v h&%%@?ﬁeﬁowe?%a%cef%%ﬂzh | oader that is

ﬁg{grggd; n the Tourth Somponent; JIPUM g M0l Kaahede TS, PeStiLenfo and

10

15

20

25

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
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
obtained by dividing a downstream-side component mounting
work area and do not overlap each other, for positioning
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
mounting work area, a third board conveying and holding
unit for positioning and holding the board in a third
placement position where the board is conveyed beyond the
third pre-placement standby position in a cdnveyance

direction, and a third unloader for positioning and holding

the board in a third post—placement standby position where



10 board on which aconponent is to be placed in a fourth pre- placenent
standby position |located along a fourth conveyance path different fromthe
third conveyance path inside the fourth conponent nounting work area, a
fourth board conveying and holding unit for positioning and 15 hol ding the
board in a fourth placenent position whgre the board is conveyed beyond the
fourth pre-placenent standby position in the conveyance direction, and a
fourth unl oader for positioning and hol ding the board in a fourth post-

pl acenent standby position where the board is conveyed 20 beyond the fourth

placement ,posyiLog 1R tHe, LOMNEYVRIEE, 25 hb! QELiheN. p ekl i apgarpeBant that
is fed froma ourtﬁ conponent feeding device and held by a fourth

bl acerent; , head IS RARRL Anal becLoug ! N hoatd | osatedbhchbe fious (h

pl acenent position, by neans o pl acement head; a downstream side

connect i vg. £opygyance uokh 10627l 0a0lag,  hehoard Jem,any ane of the

first unloader, "tl second un and 1 bypass conveyance unit and
Loadlng, 080 LILGLEL LU one, Sy J0, (At dboadr A e Touatha Loader
o e nene G e Bt R koSt P Sl Ceppharcer
board 00@ﬁ3@4%£§¥mk£§g9ing unit, and the bypass conveyance
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 aicomponent is to be placed in a fourth pre-
rlacement standby position located along a fourth
conveyance path different from the third conveyance path
inside the fourth component mounting work area, a fourth
board conveying and holding unit 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 1is conveyed
20 beyond the fourth placement position in the conveyance
direction, wherein a component that 1is fed from a fourth
component feeding device and held by a fourth placement
head 1is placéd 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



10 unit; an upstreamside control section for executing control so that,

wi th highest order of priority given to either a state in which no board
exists in both either one of the first and second | oaders and the board
conveying and is holding unit succeeding the | oader or a state in which no
board exists in both the bypass conveyance unit-, t.he t-1)-ird or fourth

| oader, and the board conveying and holding unit succeeding the | oader or

t he bypass conveyance unit and wth the next order of priority given to the
ot her, on 20 basis of detection signals fromthe upstreamside detection

device andtbeadaunstreanslde. det ecti anodedl ene 31b08r dolsaded Last he

| oaders according”to the or ofity by the upstreamsi dé connective

conveyancgolhl, ufldagkl 22091 8he LD MALCLNGDORED GKL B! 8ol 1R, LT St

| oader or secon er or ypass convéyanceé unit accordi’ng to a

28 next order _of, priorit. a hoard Jd s .l oaded by.th p e i

connecti v& 8%58y§ﬁ§8 5&%Pefnf%miﬁ§§ﬁ%ﬁ%e&hﬁf$hl%%§e%o§%% gggtﬁg %§€ass
conveyancg uait; and a downstreamside control section for executing 5
control so°fH&t; with highest order of priority given to a state in which

no bopard exists’in bot.h either one .of e .third,and fourth | oaders and the
board conveyi ng and® ﬁBV&F%ﬁeﬁﬁrflgﬁcég;ﬁqﬁquugﬁ%ﬁﬂ%rE%ﬂ 853?5%6Pg
detection _ signal fromthe dommstrﬁan}side deteg%iog.de¥i e, a bo%gd 10 is
fed to t hERFoBHBFCPEPeANELFBERehi §hBSATGr dBr tAF TiIST 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

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, aﬁd, 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



priority by the downstream side connective conveyance unit,
in which no board exists in the third |oader or the fourth

and, in a state
| oader according

to a next order of priority, a board is | oaded by the downstreamside 15
connective conveyance unit into the | oader with no board, and executing

control so that, with the highest ordemgof priority given t

0 a state in

whi ch a board exists in both either |oader and the board conveyi ng and
hol ding unit | ocated on an upstream side of the unloader, a board is 20

unl oaded fromthe unl oader relevant to the highest order of

priority toward

the downspgeamshde GONBRILEYe,COMVERIANGE 1diNidaddithyi tha BbakeckA-whi ch a

board exists in the

conveyancgridgni oG oig’i nggéﬁvﬁy?ﬁééb%nq_? Qifitﬁ”t@areityoaaB%

unl oaded om the un er wt oard or t

Irst unl dader or the second unloader or the bypass

hoard hs 25

e bypass 29 conveyance unit

with the nggé égrﬁﬁ%s%£§?9%¥@§%%gggﬁgédgnigpqgﬁgyive conveyance unit.

- Accor di ng resent ~1rnvention, there

is provided a

component mounting system.as. g detined i dhe2athoasnast, luchberg

conprising a second bypass ‘Conveyance uni t, I i'S roughly para

t hi L ised of ird . hi rd
L7 g UL o8 eoreugtce palh IBLieet Al he LI Lpagepenthe A

ti h 10 i sed of the fourth. . the-fourth board
Conveyi nge UG ABI GG urTt ARGt RE PGt C Ut Bbce? AR EARGd s |

third and fourth 1loaders 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

15

20

25

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 1is 1loaded by the downstream-side
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 1is
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 unloader or the bypass conveyance
unit according to a next order of priority, the board is

unloaded from the unloader with the board or the bypass



i ndependently of the third nounting conveyance path and the fourth nounting
conveyance path, and wherein the downstreamside control section 15 unl oads
t he board unl oaded fromthe first unloader or the second unloader toward

t he second bypass conveyance unit and | oads the board unl oaded fromthe
bypass conveyance unit into the thirdoboader or the fourth | oader.
According to a 27th aspect of the present 20 invention, there is provided a
conponent nounting systemas defined in the 26th aspect, further

conprising: a downstream si de second connective conveyance unit for

uni 0adi ngcLeebaacd LHOM antone, ol pbhieat e ol qafler aokhectausLhshoader,

and the second bypass conveyance unit downst ream si de second

det ecti on ?ﬁgégﬁ &gr Oﬁ@%ﬁgﬂ&ggug{esence or absence of a board in the third
rr

unl oader, Doar conveying and holdlng unit, the fourth unl oader,

t he fourth boar d cqg&gxﬁggn nd Qoldlng6t§ unj ed%ndé%pe sgegon FQgQﬁ%S

conveyance unit; wnst ream Si de secon contr sectl on execut i ng
Wi ch E%gt%"f‘%m@ SR Both TE (HEFS o o Thet e il s 50s PRTLEF cader s
s (s, d0 9 ot e, oy e elel e e
detecti(N£§§ggéxacggy%yg%%£p hglt which 1s 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
10 comprised of the fourth loader, the fourth board con&eying
and holding wunit, 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 component 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;



unl oaded fromthe unl oader relevant to the highest order of priority by the
downstream si de second connective 15 conveyance unit and, in a state in
which a board exists in the third unloader or the fourth unl oader or the
second bypass, conveyance unit according to the next order of priority,
the board is unl oaded fromthe unl oadegpw th the board or the second bypass
conveyance unit with the board 20 toward t he downstream si de second
connective conveyance unit. According to a 28th aspect of the present
invention, there is provided a conponent nounting systemas defined in the

27th aspect, Mhereigh(ﬁg%ﬂ@gﬁééﬂ“%ﬂHéJh%%Eo%ﬁdeHeQEcﬁﬁbﬁr'Eévgb“enfbﬁ a 31

state in which a boar Xi'sts 1n both the second bypass conveyance unit and

el ther ong.ofctfig, T A0 seeond,c unloader soandodhe i skrar secend board

conveyi ng and “fhit succee ng t he unl oader on basis of a 5
gg&ﬁgt;ggﬁ%%ﬁﬁglggg n ggﬁ?rolsg;c |on ?%#§ﬁioggdd gtbgﬂéuﬁgglgg?fggsthe
p e L e e R
G Oxg g These and otber, asberts ans, L5atAl o, B, s o csenc | e on
a downstream-side second control 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 Dboard 1is
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
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



description taken in conjunction with the preferred 15 enbodi nents t hereof
with reference to the acconpanying 20 25 drawings, in ..Jhic ' Fig. 1 is a
detail ed plan view of a conponent nounting apparatus according to a first
enbodi nent of the present invention; Fig. 2 is an enlarged plan view of a
first nmounting unit of the conponent nounting apparatus of Fig. 1; Fig. 3
is an overall schematic arrangenent viéw of the conponent nounting
apparatus of Fig. 1; Fig. 4 is an explanatory view for explaining the 32 5
nount i ng operation of the conponent nounting apparatus of Fig. 1, where the
capitalized English letter "A" at the center of each board is a mark
i ndi cati ngtéhe ditv ectien of baggch poasls Ring. PSR s taeh|swIont a§yaasshowi ng a
relati on of connection between the control unit, drive devices and sensors
of the co@ponerenapuntiiig apparstiiseof ofeg.04d; thieg. fBr$s amexprandfory vi ew
showi ng a state in which a second board is | oaded into a second nounting
unit 10 whileaddersg ang nedeat farphaserampecnd IB8Gmdegreayeniitty ABSpect to
a first board | ocaded into a first nounting unit

holding wunit succeeding the unloader on Dbasis 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 by the

downstream-side second connective conveyance unit.

10
Brief Description Of Drawings.

These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the ©preferred

15 embodiments thereof with reference to the accompanying
drawings, in 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 1is an enlarged plan view of a first

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

of the component mounting apparatus of Fig. 1;

25 Fig. 4 is an explanatory view for explaining the



and the boards are subjected to nounting operations, respectively, in the
conponent nounting 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 boars; Fig. 7 is an explanatory view showing a state in which the
first board | oaded into the first mountjng unit and the second board | oaded
into the second nounting unit 20 are sd%jected to nmounting operations,
respectively, in an identical phase in 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 hoard; 25 Fig. 8 i.s an
expl anat oR§URLeRTs RERITAG L& s €15 eS8 B COFLLBRPON SO eFPBBAFd pr 8duci ng
systemthat has a solder paste printing device, three conppgnent qgunting
appar at usBs9-ofL/Fi ghelie &R@ ac3RtFaw devi B8dlEsg. B Fseh séhendti ¢

expl anatory view of the 5 conponent nounting apparatus that has already
been propBsederbyLt kachr &St dFpld deatk PMYLcabing SRReRat PETPPENCVI ew
showi ng an el ectroni c conponent - nounted board production line in which two
nmount i ng apphrapasdgroups each of which is conposed of 10 three conponent
mounti ng apparatuses of Fig. 1 as one group are joined together and first,
secohd, and third cBhgecfi ie aonveghndéadhipis sioeifg ahgedlahiPhedpst ream

side and the _ .
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;

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




downstream si de of each of the nmounting apparatus groups in a conponent
nmounti ng system according to a second 15 enbodi nent of the present

i nvention, where the upward and AoWWtrd. arrows in t6..he f i re in rate
the Aa reci- i onc o f ull~ .. L1 V11J V1 he IgllL.nddiV 1..1 the novenent
of the connective conveyance units; Fi%. 11 is a view showing a flowchart of
the operation of the first connective é%nveyance unit of the 20 conponent
nounting system according to the second enbodinent; Fig. 12 is a view
showing a flowhart of the operation of the second connective conveyance
unit of the conponent nounting system according to the second 25

enbodi nenfomBanenFrgounsefisbgayle RISRHGAY SUITGRhRGT oF2E heé S8peRati on of
the third connective conveyance unit of the conponent nounting system
accor di ngPesteherseeond deifbedi mERreeFFgTPeRens BAVBRILAFgERAPSEREHAESC pl an
view showi ng a nmounting apparatus group A and a first connective
conveyancefuhi¢.| bcated anreheovwpderedanr side of Fig. 10, where the upward
and downward arrows in the figure indicate the directions of novenent of
the connective convByanc® is a schematic explanatory view of the

| 5 component mounting apparatus that has already been proposed
by the present applicant;

Fig. 10 is schematic plan view showing an
electronic component-mounted board production liné‘in which
two mounting apparatus groups each of which 1is comppsed 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

ard arrcws 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 1is a view showing a flowchart of the
operation of the second connective conveyance unit cof the

component mounting system according to the second

25 embodiment;



10 unit; Fig. 15 is an enlarged schematic plan view show ng the

upper nost - stream si de conponent nounting apparatus in the upstreamside
nounting 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 directionggof novenent of the connective
conveyance unit and the sidew se arrows indicate the board conveyance
direction; Fig. 16 is an enlarged schematic plan view 20 show ng the
downnost - st ream si de conponent nounting apparatus in the upstreamside

Tount ing apparat us grgup A of Fl0¢ild il serond eonnesiive gonygyance

unit, and the uppernost-stream side conponent” nounting apparatus in the

downst ide. j . - 5 - ang d d
owns reag}%gg?%g}gu%tf! %%g?g&?ﬁg%ggﬁ%%l%e "‘@Sﬁ@?%'ﬁcg uHEWa][&t. ﬁgﬂ ownwar

arrows in re’in I rections of” novenent o

connect | Ve, coNYeyance, 'émgag?gc&tag?ﬁd deytsg-athgue dier ghi 1 ndLegha the

board conveyancé direction; is an enlarged schematic plan view 5
show ng t%ﬁgdgwﬁnnﬁt-strean1side conmponent nounting apparatus in the
downst r eaft 37 3™ hting apparatus group B of Fig. 10, the third connective

comveyance unt. and: 3, LEET OIS ceon, L Lg,domaLLZRT. S g ungig e
moverment Sﬁo&f§gcgnﬁgﬁﬁﬁ¥§gcggg§ Q@Sg gpéapaﬁdaﬁgeaskggs.Sgbnnective
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 1is 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 ubstream 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—stfeam—side component mounting apparatus in the

downstream-side mounting apparatus group B, where the

25 upward and downward arrows in the figure indicate the




arrows therein indicate the board conveyance direction; Fig. 18 is a
schematic plan view showing the two nounting apparatus groups A and B and
the first and second connective conveyance units in the conponent nounting
15 system according to the second enbodi mrent of Fig. 10, where the upward
and downward arrows in the f i giire i ndi rata the directions of novenent
of the connective conveyance units; Figg519 is a block diagram show ng the
structure of the control section of the el ectronic conponent-nmunted 20
board production line of the conponent nounting system according to the
second enbodinent; Fig. 20 is a block diagrampartially show ng the unique
portion oﬁlﬁﬁgtéGRﬁoﬁéﬁtmﬁﬁ@ﬁﬁpﬁgC§&s¥%ﬁ16?“@@@*l§@cdﬁﬂ“%%%%ﬂ?ﬁeh¥”ﬂh t he
control unit of each conponent 25 nounting apparatus in the electronic
conponent 2RBuntiée® 365 béeif &S pr odbEPTENn [Bhes sl t Herdgidohenthfoumdatg syst em
according to the second enbodiment; Fig. 21 is a perspective view show ng a
board cofRvEYeNgneeviéseafiieh/is an exanpl e of the connective 5 conveyance
unit of the el ectronic conponent-nounted board production |ine of the
conponent nounting §}stemidccordi Ay eolehgedecsnbemabodi neArn anvdeM g. 22
is a plan view of the board conveying device which is an exanple of the
connéct i vehecwangyaridee 10lounimp s¢f sEirgam 21sidfi g.c@@drernd seooumtanovi ew of
t he board

apparatus 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 1in 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 1in the component mounting

15 system according to the second embodiment of Fig. 10, where

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



conveyi ng device which is an exanple of the connective conveyance unit
shown in Fig. 21; Fig. 24 is a sectional view of a holding and 15 conveying
devi ce provided in the board conveying device shown in Fig. 21, as viewed at
P. - Aportion of Fig. 25; Fig. 25 is a plan view of the holding and
conveyi ng device shown in Fig. 24; Fig. 26 is a plan view of a turning
device shown 20 in Fig. 23; Fig. 27 i sS% sectional view of a nmodification
of the board conveying device shown in Fig. 21; Fig. 28 is a detailed plan
view of a main frame of the conponent nounting apparatus according to the
first 25 enbodinment of Fig. 1; 37 5 10 Fig. 29 iska detailed front view of
the main PPPaRe BYORRGEiOB; WHng 80 i §D8 oRBRIRRAT i JHEUThard sitd hAtew of
the main frame of Fig. 28; Fig. 31 is a front view of a first placenent-
posi ti on @ECEERLRIn§OcbhteyaredduamMboddémgRtéxanpl e of a pl acenment-position
determ ni ng conveyance unit of the conponent nnuntingéﬁpparatus accor di ng
to the first enbodFaent 2l §s 32 PSrapprciavei e chewilindstaplbaagsent -
conveying device which 1is an example of the connective
5 conveyance unit of the electronic component-mounted board
production line of the component mounting system according
to the second embodiment; and
Fig. 22 is a plan view of the board conveying
device which 1is an example of the connective conveyance
10 unit of Fig. 21;
Fig. 23 1s &a sectional view 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 cf Fig. 25;
Fig. 25 1s a plan view of the holding and
conveying device shown in Fig. 24;
Fig. 26 1s a plan view of 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;




posi tion determ ning conveyance unit of Fig. 31, Fig. 33 is a right-hand
side view of the first placenent-position determ ning conveyance unit of
Fig. 31; and 15 Fig. 34 is a plan viewin a cross section taken 31 a 1 ong
1. a-61111,-,261.. L ,, r- Co-FU4- . 11f S. 1,, 1 . Best Mde
for Carrying Qut the Invention Before the description of the present
invention 20 proceeds, it is to be not’dd that |ike parts are designated by
| i ke reference nuneral s throughout the acconpanying draw ngs. Enbodi nments
of the present invention will be described in detail below wth reference
to the draw ngs. 25 (First Enbodinent) 38 As shown in Figs. 1 through 3, a
conponent mount i ngFaPparkt usScapabléast ecar FYPne Sl hefcoppondat
nount i ng net hod according to the first enbodi nent of the present invention
can nnuntfﬁﬁhﬁoﬁﬁnfégonZg;board 2, which 5 is one exanple of a circuit
formation article and on which conponents are to be nounted, with

remar kably i nprovedFigr odicisvit gepatledvisehinbentll sidenvaewaofl thies not ed
here that the term conponents, includes electronic conponents, mechanical
conponentsaimpiframé¢ ebnPoment8; and

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 méunting apparatus according to the first
embodiment;

10 Fig. 32 is a plan view of the first placement-
position determining conveyance unit of Fig. 31;
Fig. 33 1s 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 1s to be noted that like parts are designated
by 1like reference numerals throughout the accompanying
rawings.
Embodiments of the present invention will be
described in detail below with reference to the drawings.

25 (First Embodiment)



10 the like. The terns, circuit formation article, refer to objects on
which a circuit is fornmed, exenplified by such <circuit boards as resin
boards, paper-phenol boards, ceram c boards, gl ass epoxy boards and film
boards, such circuit boards as single-layer boards or multilayer boards,
15 and conponents, casings, frames or ge i ke. in the component nounting
wor k area of one conponent nounti ng apé rat us descri bed above, two

el ectronic circuit boards 2 (first board 2a and second board 2b) are
arranged opposite to each other so as to all ow conponents 20 to be nounted
t her eon i ndependent|y of each other. For _ these rpeses, two sets of
conponent feedi ng d&%i c¥CE and* f@ﬁﬁblaéenéﬁFtﬁgéhs 4 afid FATESN"Slément
head drive devices 5 and 15 for the heads, board conveying and hol di ng
devi ces HOWRHLAA, 2PBEEGRIEI SFRRHENEY a8L9 GF I EAndYS0 alf€™®5 & anged.
The above-nentioned various constituent elenments 39 are provided _

pOi Nt - SYRRERTERT | PefbPl raage@ind BO céhter L1HoF nemPodirsBé FPy. B of a
conponent nounting work area 200. More specifically, with regard to the
above- 5 ReRt¢mhetnconpbientaRDUALRRgCAPPARants, o8 i raLfbuat i W§isécti on

101 is disposed in a first conponent nounting work .
5 is one example of a circuit formation article and on which

compoﬁents are to be mounted, with remarkably improved
productivityAper 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 ©boards as resin boards, paper-phenol Dboards,
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 meounting work area cof one

component mounting apparatus described above, two electronic
circuit boards 2 (first board 2a and second board Zb)‘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 fof the heads, board conveying and holding devices
1 and 11, recognition cameras 92 and 19 and so on are

25 arranged. The above-mentioned various constituent elements



area 201 out of two parts of the first conponent nounting work area 201 and
a second conponent nounting work area 202, which are obtained by dividing
t he conponent nounting work 10 area 200 and which do not overlap each ot her,
and a second nounting section 102 is disposed in the second conponent
nmounting work area 202. In order to naﬁﬁ it easy to conpare the area
productivity between the conponent nounting work areas, it is preferable to
di vide the 15 conponent nounting work area 200 into two equal parts so that
the first conponent nounting work area 201 and the second conponent
mounting work. area 202 conme to have identical areas. TQﬁ)first mount i ng
section 1@&6aﬁéOWH@e§eéﬁﬁ&tTﬁymﬁﬁhﬁ%Qﬂ}%@cW%gm ¥B5PEFE iMrdepenGBAEEY
controlled in operation by a control unit 1000, Therefore, various
oper at i onBOlEh 188 coiRfeyBhEe for Boad dCPBRANAGCaRP U Fadi vg* BOERd
positionin%@ conponent feed, conponent suction, recognition, placenent,

a

pl acenent? d novenent 25 and so on can be nade synchronous or

asynchronous. 40 The first nounting section 101 can hold the first board 2a
on whi ch conponent sMa¥e terdmel fistimitled (tHeEMoaegazd t &Pgetdg f 8POVRe
nmounting in the first nounting section 101 is denoted by 2a for
expl &nat i BeR t honredy ecrprhenboaral g ing 5agpaseéyshy & hé Lrsfter BAEBLARGeral 2a
when indicated regardless of the position, and the board 2a in a specific
posi tion $sctenot €81lbysr diepened Aoner af isr Pa-dompepent Zpognting wor
area 201 out of twe parts of the first component mounting
work area 201 and a second component mounting work area 202,
which are obtained by dividing the component mount;ng work
10 area 200 and which do not overlap each other, and a second
mounting section 102 1is disposed in the second component
mounting work area 202. In order to make 1t easy to
compare the areal productivity between the component
mounting work areas, 1t 1s preferable to divide the
15 component mounting work area 200 into two equal parts so
12t the first component mounti
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, wvarious
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.



or the like) in a first pre-placenment standby position FA a first

pl acenent position FB and a first post-placenent 10 standby position FC
along a first conveyance path within the first conponent nounting work area
201, and places a conponent, which has been fed fromthe first conponent
feeding device 8, held and recognized Qy the first recognition device 9,
onto the first board 2a |ocated in 15 the first mounting position FB based
on a recognition result by the first recognition device 9. The first
mounting section 101 is provided with the first board conveying and hol di ng

rive. 20 dovice 5 T THES T 1 HRU T ERROH 11 B0 dovi ce-D. "The Fieet board

recogni tion device Irst board

conveyi ng_and. hol ding devi ce 15, abl e 1 o conyeyoLhe.ii fshobagrd,2a. on

whi ch co ;- along THe fiTs convéyance path and to

posr 11 on EFasibhal o ahortp e 11, B S e kel Gl rAcE L
e accrEnd =Sty R8st of PAST (s fIO - ScaiEht Lty
S AR R i T

p acerent posit1on €8, ang the {17t poct. o acemen st ancy gestion £C are

devi ce 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 posit;on FQ 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 9.

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 is
able to convey the first board 2a, on which components are
to be mouﬁted, 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



1 is constructed in a manner that a first |oader 1A as an 10 exanple of the
pre-pl acenent conveyance unit, a first placenent-position determ ning
conveyance unit 13 as an exanple of the placenent conveyance unit, and a
first unloader 1C as an exanple of the post-placenent conveyance unit are
arranged in this order fromthe upstreamside to is the downstream si de
along the first conveyance path. The -41.1 oader 1 7\ loa--1s '--he 'rst
board Oa 4-+-- t-1- 4.~ -LPJi. r st L LzZI. LL_ " ~ - -1 st
conveyance path of the first component nounting work area 201 and positions
and holds the board in the first pre- placenent standby position FC. The
first placemeayanee ppathi obhdef 2F ot nbhacedavbyansetuant F3BlPsagrdpesed
between the first |oader 1A and the first unloader 1'C, receives fromthe
first |oatlee awtfdarst sho@r dofa that Hastheore-pasicernenéd af@nAdld in the
first pre-placenent standby position FC, positions and holds the board in
the firstp@siplacerBntangbstiiie ofiEBL @od tumlleadmeante poandby onasd tiche 42
first unl oader 1C when the conponent placenent operation of the first board
2a is conplefiedatEHle dr r she udbovadéreE€m poisid i ofs thrd hiotsls rheckoand in the
first post-placenent standby position FA and unloads the first board 2a
fronbt he foditsdn cCPRVeyahee fiatdt phtee-fliacstmdroaderaidyythesfitist FA,
pl acenent - posi ti on determ ni ng conveyance unit 1B, the first unloader 1C
and a bypéss chiweyanskatemén80 pesctided FBatend whheh aiesal | ppetghly
identical in structure, can

placement standby position FC are linearly arranged. DMore

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

irst board 2a into the

Fh

irst

h

first loader 1A loads the
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, recelves
from the first loader 1A the first board 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



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 notor or
two notors or the like. Mdreover, according to the width of the first board
2a, the position of at |east one belt conveyor can be noved in the

wi dthwi se direction with respect to tag position of the other belt 15
conveyor, thus allow ng w dth adjustne to be perfornmed f the first board

2a (see a so' solJ.-7- - _.cording to 1 the e width oL 1 the 1.V 1V. i...11 V
11 JVLLV.1line position and a two-dot chain line position of the
ri ght-hand novable-side rail in Fig. 33 as descri bed below). The first

pl acement L po%t tYRIP e er i Ry T CRTRYAPREe RMFESRERCWAPThaFSC8i Rl ar in
structure to a |ater-described second pl acenent - positi on determn ning
conveyanceh&nitd r81B, beaEd a2pai ¥S oFORBEBIEE. si déRFai F 5T 95BN E&3SRA ng al ong
the board conveyance direction and disposed parallel to each other to
convey anePsilppon: ehé boads theadardhdin ths Hilgst 28086 B42CRMPERTconveyor
belts 92B di sposed on 43 the pair of novable-side rails 95B on their
confront i figpicdkee P delon & ianihgiyeadD3ehe stiptateer by ¢dt &FPBnaledrive of
a conveyor-belt drive notor 93 fixed on one |ongitudinal end side of the
firsh pl atenent cpoyeveogedaratim ni nBheorfigysncecsdani t1AB, tégusFhgSa gear
93b nmeshed with the driving gear 93a to rotate, so that both-side pulleys
93c fi xedlacememt-aidnitimhafde G3enimaiig comrexyanerll aentl ossBsecthen with

t he gear

first unloader 1C and a bypass. conveyance unit 30 described
later, which are all roughly identical in structure, can
synchronously'drive a palr 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 bocard 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 1is 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 dispesed
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




93b fixed thereto are rotated. As a result of this, the conveyor be
stretched around the both-side pulleys 10 93c and arranged al ong the
bot h-si de novabl e-side rails 95B 15 so as to be guided by a nultiplicity of

guide ro

| lers are synchronously noved, by which the boards 2 pl aced

bot h-si de conveyor belts 92B are conveyed in the board conveyance

directio
92B into
st opped
conveyanc
board 2
assum ng
Ieft in
"a' of t
hit and

n. When a board 2 has been conveyed by the both-side convey

lts 92B

on the

or belts

a specified position, the board 2 rs hit at its fore end and

by a positioning pin 9la upwardly projecting into the board

B P4 N Bl ol 21 .40/ dawnodr EKLDG EXhiRRE S, Loy

2t t ng p03| hoge hé "Speci p03| I on. I's noted
oar i S eye f

18, %tng%rdiiav. o Liomiall gockighiper fiom st

he solid |ine n. a_case wher

% SO B Kha=aae nogﬁan%p.tfﬁ%'fggéogﬁg TR e e

t he p05|t|on|n or at agption
f

where t he¥3gMm eﬁﬁeeébés

Beal e e L g B

posi tioning pin 9l1a so as to be ferenced f ositionin
the dri vélort & Rir iSRS\ Ge 96G¢h r} ﬁ‘esgiegt %4£ﬂ§ ﬁﬁllt’ilﬁgi gegy ?)?’
pi ns 99a supported by the suppprt t abl e (99 argcnpved upotogetQSle%

support

10

15

20

25

to rotate, So that bot ixed avro

side pulleys 9
shaft 93e having a rectangular cross section with the gear
93b fixed thereto are rotated. As a result of this, the
conveyor belts 92B stretched around the both-side pulleys
93¢ and arranged along the both-side movable—side ralils QSB
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 board
conveyance direction.

When a board 2 has been conveyed by the both-side
conveycr belts 92B into a s
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
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 thé solid line

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

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

s the

t hat ,
ght to
osition
d2is
44 for
case

Then,
support
th the



table 99 fromthe | ower-face side of the board 2 so that both-end edge
portions of the board 2 are pressed agai nst an 10 upper end portion of the
novabl e-side rail 95B, by which the board 2 is gripped and positioned and
held in the specified position. For releasing the positioning and hol di ng,
by the drive of the drive device such,as the piston 94, the support pins
99a are noved down together with the support table 99 15 so that the
pressi ng of the both-end edge portions of the board agai nst the upper end
portion v of the novable-siH e rail 95B is rel eased, by which the gripping
of the board 2 is released. In addition,.in the figur refere numer al
94a denot®¥ UPIUIEE iguide Wad ST 6t iRy 1 sUppd *tjzI E@%I %OEJZ% gggﬁp and
down in parallel. Al so, nunerals 95A_agg 95C of, Fi .ng%gg%pote a, .

movabl e- SiIHARATIeHfCaFR WpRtt eafif sFdeRFo802r €5A gf LS de t&il of
t he downstream si de unl oader, respectively, For thg e novabl e-side rails
al so, corvidyoRNBelXPrPEA aRY ﬁ%z@é%%l%%%%s@&%n iapzfior oF mivabFe-si de

rails on their 45 confronting face side, respectively, as in the
novabl e- siaferengiass fogBtheoPPRat 1 PRéNEonveyor belts 92A and 92C can convey
the boards 2 in the board conveyance direction by rotational _drive of a

drivee motor. Drive Weicedyf shedrdbivity eheas Bokrey@PVheft SU68A 29028 and 92C

are drive-controlled independently of one another.
piston 94, a multiplicity of support pins 99a supported by

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 99a are moved down together with the support table 99
15 so that the pressing of the both-end edge portions of the
rd 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 92ZA and

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




The first conponent feeding device 8 is arranged in the vicinity of the
first placenent position FB and feeds the conponents. Mire concretely, the
first conponent 10 feeding device 8 is conposed of first conponent feeding
units BA and 8B, and each of the first conponent feeding wunits 8A and 8B is
di sposed on one side of the first conpenent mounting work area 201 cl oser
to the operator, 1i.e., at front-side end portions for the operator, and
made 15 up of a multiplicity of parts cassettes or the like a ~~.. taped
cconu odatin.~y g l~conponents in , ~. whi ch conponents to be

R S
mounted on the first board 2a are acco dated and held in_a.tape.form It
is al so acPRptIbtEd hatca ?Fgﬁ't§5§peﬁgﬂ%%ﬁ%htaFeéai%beuﬁpyagé@%ﬁﬁgﬁating

tray conmponents in 20 which conponents t e ted on.the first board 2a
such as Skt Tomfrct?n dHpstif ézoébvced/fﬂifog’ﬁqé@ngg% ﬁi&ddrélzlq Y &YV Fermi s

di sposed in place of the whole or part of the first . conponent feeding unit
8A or BE. TH%eP935d3 d| b chetOrall SRIRAY 3 dEA @ér§cﬁ6\9€sg§h50t§§lpﬂa§t

pl acement head 4 between the first conponent feeding 46 device 8 and the
first pla@ekent Ofos?t B V=B, MABPHS t h@TI¥SNPHHEMES r 6RTt HEF¥TIE  cHfponent
feeding device 8 by the first placenent head 4, and places by the first

pl acémentcomeriiP thrlednpddent AeBd BPdt h82Fi r §repl &LeiventoRe&al4es ont o

the first board 2a positioned and held in the first
independently of one another.

The first compeonent feeding device 8 1is arranged
in the vicinity of the first placement >position FB and
feeds the components. More concretely, the first ;omponent

10 feeding device 8 1is composed of first component feeding
units 8A and 8B, and each of the first component feeding
units B8A and 8B 1is disposed on one side of the first
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

ng taped components in which components to be
mounted on the first board 2a are accommodated and held in
a tape form. It 1s also acceptable that a tray type
component feeding unit accommodating tray components 1in

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



10 placenent position FB. In this first placenent head 4, a plurality of,
for exanple, ten conponent suction nozzles 10 for sucking and hol di ng

el ectronic conponents in the first conponent nounting work area 201 are
arranged replaceably. In detail, the first placenent head drive device 5 is
I npl emented by a first X-Y robot for paﬁitioning the first placenent head 4
| ocated inside the first conponent nounting work area 201 in a specified
position in X- and Y- directions, which are two orthogonal directions in the
15 first conmponent nounting work area 201. This first X-Yr b~~L V VI 5
has the follow n + - - coihs 1.1 L. LL jon. T -ax] . direction

} o4+ i
bal | scre@F%haft $ 53RAnd Sb ExdEndPhECFRFRI d1°5 -1 Hhe ¥ aXi St ¥ r &8Fi on
perpendicular to the first conveyance path o ‘%ﬂf first, board 2a_ are
arranged FOFRRRECANErPBYERSe I26SForCRMRNINE At 15 Q%uéﬁ?%%ﬁ énﬁyeﬁﬁgs in the
direction of the first conveyance path_of the first conponent nounting
wor k ar eafP0it oR1aCRBAEREI AGadpfar A BA&ESS1PYTHES wol 52T akiL&CEMREEL i on
ball screw shafts 5b and 5b rotate forward and reverse in synchroni sm by

the synchreméud diiwi rgmBPNYNDS hedids BV r é&e ohl bt oP$258M8RF S:E3E 4n

exanple of a Y-axis . _ }
onto the first board 2a positioned and held in the first

placement position FB. In this first placement head 4, a

plurality of, for example, ten component suction nozzles 10

for sucking and holding electronic components in the first
compénent moqnting 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

obot 5 has the following constitution. Twoe 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 in 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 direétion 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




47 rotation drive device fixed to one end of the two Y-axis direction bal
screw shafts 5b and 5b. There are provided a Y-axis novable unit Sc 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, one X-axis ball screw shaft
5d that is arranged forward-and-reverge 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-axis direction notor 5e as an exanple of an X-axis

rotation drjve.device for, ratati forward_and reverse.the X-axis.bal
screm/sha??k%g}oﬁngréHeX9§ﬁ¥§%néE§ﬁ Ri C75¢ e?ia?%cg%%uﬁﬁﬁmg 8%l?etreat
along the X-axjs direction in h wiith the X-axig ball_screw shaft 5d.
Further, ¢hes% l??ré?fLIQEEﬁﬁnﬁgﬁigﬁ Ektﬁ§9'§§Ves ] e?%ea??rgfogbﬁﬁgnent
mounting work area 201 is fixed_to the X-axis novable unit 5f an? arr anged
movably ih tREXXEaRP¥RL R eblibn Sentdgralddt AR He & akF ST fibbaBlr8%8ni t 5f.
Therefore, the first placenent head 4 can be advanced and retreated in the
X 20 axi sCHPréceron ShdeERECY- ARi Bedly oty T ¥T3%1S xIYFerobot S. In
Fig. 1, reference nuneral 7 denotes a first nozzle station, which_is

arr ahged Pali heCHedi sRaltoioh anqt eb. dere ri vt § i P2t ! conpetieAtefeedfing unit

8B in the 25 first component mounting work area 201 and houses a 48
that is arranged forward-and-reverse rotatable 1in the Y-

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 2a,

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 b5d. 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 1in the viﬁinity cf a

later-described first component feeding unit 8B in the

25 first component mounting work area 201 and houses a



5 plurality of types of nozzles 10 suitable for a plurality of types of

el ectroni c conponents so as to replace the nozzle 10 set on the fir
pl acenent head 4 as the need arises. . The first recognition device
di sposed at a proximty of the first placenent position FB, for exa

on the front side of the first placenent position FB as

oper at or,

and perforns imaging and recognition of sucking posture o

| i ke of the conponent 10 held by the first placenment head 4. It is n
that reference nuneral 9a in Fig. 1 denotes a two-di nensional cane

t wo- di | ly i [ th Ki .of _.the
Scogni 115rtav LB F (HFFS G UHOLES Bt Aree=fiforsiorbl SEAREra ¥

recogniti

t hr ee- di mepsi onal |y 15 imaging th ki t f._th
the 1 ecouh (U8R Sde9t o6 GC G o GORP RaRG, Thegechnd JRsmIng L8

102 can hold the second board 2a_on which co

nents are to

! b
board 2 t2?%etedlPorsathePRolthe Nyl t Redselme go %ﬂnlt?ﬁgjgggtggﬁg

denoted by 2b for. explanation; noreover, the board 2 is denoted by
reference@huf®fal 2b when indicated regardl ess of the position, and

board 2b in a specific position is denoted by reference nunerals 2b
2b-25 2b-3 or the ITh&) I2EStn recogBsRdCBr epligCentnt SstHFRRFSSositi 6
second 49
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20

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 Qf sucking posture or the like of the component
held by the' first placement head 4. It 1is noted that
reference numeral 9a 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 9b
denotes a three-dimensional camera for three-dimensionally
imaging the sucking posture of the component out of the
recogniﬁion 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
second mounting section 102 1is denoted by 2b for
explanation; moreover, the board 2 1s denoted Dby the
reference numeralv 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)

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

st
9is
npl e,

viewed fromthe

r the
ot ed
ra for
of the
or
out of
ction
ted (the
102 is
t he
t he
-1,
n SA a



pl acenent position SB and a second post-placenent standby position SC al ong
a second conveyance path other than the first conveyance path within the
second conmponent nmounting work area 202, and places a conponent, which has
been fed 5 fromthe second conponent feeding device 18, held and recognized
by a second recognition device 19, ontggthe second board 2b located in the
second pl acenent position SB based on"a recognition result by the second
recognition device 19. 10 The second nmounting section 102 is provided with
t he second board conveyi ng and hol ding device 11, the second conponent
feedi ng device 18, the.secon | acement.  _head driyve device 15_and .the second
recogniti%ﬁaﬂ%@?%% @9?1%ﬁ8n53§£ﬁ51 olr F ARV iyt an ?ﬁﬂ%ﬁ%gsggggéé 11 15
is able convey. the secqond board 2b, on which the c onent is to Q nount ed,
al ong t hePRBtohef cohvEéy&ide @ PR FPHE hEPTY REA" e PR fﬂgﬁﬂﬁe fice ggth and
to positign and hold the second . board 2b in the second pre-placenent

st andby pgyf%*foﬁO@s&ez%@ﬁdpﬁggaw&E lflhet%seeéo%mb%n%%%%m‘zoﬁawﬁ}n?he
second pl acenent position SB | ocated on the dommstre?P1side of the second
pre- pl acefieht 3F8AdBY2/ pédid iR ahdCPRBOBERENd HoSt: diascere®® $E€4ndby
position SC |ocated on the downstreamside of the secaond pl acenent

posi 2i on SEPN THd & e 665@TSY eCPRREBABAtL 5LARAERY pRVIGHN 184, 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.

10 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

15 is able to convey the second board 2b, on which the
path other than the first conveyance path and to position
and hold the second board 2b in the second pre—placemént
standby position SA extending along the second conveyance

20 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 secénd placement
position SB. The second pre-placement standby position SA,

25 the second placement position SB and the second post-



25 the second pl acenent position SB and the second post 50 pl acenent standby
position SC are linearly arranged. Mdre specifically, the second board
conveying and holding device 11 is constructed in a manner that a second

| oader 11A as an exanple of the pre-placenent conveyance unit, a second 5
pl acenent - posi ti on determ ni ng conveyangce unit 11B as an exanple of the

pl acenment conveyance unit and a second ™ unl oader 11C as an exanple of the
post - pl acenment conveyance unit are arranged in this order fromthe upstream
side to the downstream side al ong the second conveyance path. The 10 second
| oader 11A | oads the second board 2b jnto the second _conveyance th of the
second coﬁﬁ%ﬁ%ﬂ?nﬁnﬁﬁﬁpﬂgywﬁPﬁ15983 %gkﬁr%th?ﬁﬁﬁ Yo Er%%%gﬁOIdg%?ﬁe board
in the second pre-_placenent standb sition SA Thg ecand placengnt-

posi tion 8@?%%£iﬁﬁﬁ Ycoﬁb%y%ﬁ%@“ﬁn?%agchngayéﬁgs@H 1§Oggﬁﬁgeﬁeyﬁg‘second

| oader 11A and the second unl oader 11C, receives fromthe seco g | oader 11A
the second!bdfr o NG efad e MPoReFi GREd &ndser?(-ﬂ“gl iJrP"’lcﬁeer sg 6né&°pr e

pl acenent standby position SA, positions and holds the board in the second
pl acenent 2PoSKEMSACSRL drRF URF 8BS ERBEDD KORVEYESRAr M tie sBcSREFCUA oader
11C when the conponent placenent operation of the second board 2b is
conpPet edrlagprestrpAdl hhPRadeterEdY t FORECHABCROIHS & hélBod PR the
second post-pl acenent standby position SC and unl oads the second board 2b
from t he ssedplecoreydifcePpachleThie 28n¥eFande| oldey BIA the S€6€HAd

pl acement - posi tion
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 is 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 unloads 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 secoﬁd post-placement standby position SC and unloads
the secbnd board 2b from the second conveyance path. The

25 second loader 11A, the second placement-position



51 determ ning conveyance unit 11B and the second unl oader 11C, which are
all roughly identical in structure, can synchronously drive a pair of belt
conveyors back and forth in the direction of the second conveyance path by
a drive 5 device of one nmotor or two notors or the |ike. Mreover,

according to the width of the second beard 2b, the position of at |east one
belt conveyor can be nmoved in the widthwise direction with respect to the
position of the other belt conveyor, thus allowi ng width adjustnent to be
performed 10 according to the width of the second board 2b. The second

conponent,feedh ng: devissrdBiise @iianges did the Wdddnid yufodder serond
pl acenment position ~SB and feeds the conponents. Mre concretely, the second

conponent, f eedi ng devige 18 Lss60yposedafi cseconth corpanentirk) feeding units
18A and 18B, and gach of thg sgcogg conponent feeding units 18A and 183 is

§ it or | : .
i spose in@f\l/g%ggg%%&nﬁﬁ%da ROM {4 Qe Of e 1hec SBROPKE £ OpROReRt d MBeRth Ng wor k

area 202 operator, and nmade up of a nmultiplicity of

parts casseligs qi LogihhkeAGuMDUALiNdcLapedfOoPRRen! £12G | d: e ch

conmponents'to mounted on t he secon oard 2 are accommodat ed and hel d

in QBtapg%%ééﬁ%r$% Eﬁeagggora%ﬁgggﬁﬁ:ﬁ%ﬁgﬁg grconronani. f eedh AgowEH |

accommod ay ~conponents’in conponents to be mounted on the
second DORLELFEnSuED 35, SHREISCLL SOL AR U BERTOERL oodre 39 el d i1
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 in a tape form. It is also
acceptable that a component feeding unit accommodating tray
components in which components to be mounted én 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




part of the second conponent feeding unit 18A or 18B. The second pl acenent
head drive device 15 noves a second placenent head 14 between the second
conponent feeding device 18 and the second pl acenent position SB, 5 holds

t he conponent fromthe second conponent feeding device 18 by the second

pl acenment head 14, and places by the sgcond placenent head 14 the conponent
hel d by the second placenent head 14 onto the second board 2b positioned
and held in the second placenent position SB. 10 In this second pl acenent
head 14, a plurality of, for exanple, ten conponent suction nozzles 10 for

work areatith afe ae Sroeatr BoPpSRaRry oAkl b R acaRe ol acemont head
d plT acemont head TiSl SoavER PReraetEeleta vt ke S888ka component Smounti ng
wor k area %Ognin a.s epi%%e PO itypn.i J5.an Y-directions, which are two
or t hogonal> carPect PoRsSTH tﬂ% %gco % éﬁﬂbéﬁ%ﬁtqﬁﬁhn?@ﬁﬁnﬂorfogpgge§02. Thi s
second 20_X-Y.robot 15 has_.the follow ng copstitution. Two Y-axis __direction
bal | scre&ﬁgﬁépg y et igbéﬁ¥{eﬁ Fng IBhaCFWePﬁep@%ﬁﬁ%P%iﬁ@ction
per penlchl plct och0° sseond.. conveance paih of o he seeond bagid 2boare
the direcégggcgf1%hin§e€ggds%%g%%y%&%%éﬁgg%(ﬁeégel4, and places by

the second placement head 14 the component held by the

second placément 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



53 second conponent nounting work area 202 on a nounting apparatus base 31.
The two Y-axis direction ball screw shafts 15b and 15b rotate forward and
reverse in synchronismby the synchronous driving of Y-axis direction 5
notors 15a and 15a as an exanple of a Y-axis rotation drive device fixed to
one end of the two Y-axis direction balkk screw shafts 15b and 15b. There
are provided a Y-axis novable unit 15c that can advance or retreat al ong
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 is arranged

forwar d- aggaﬁﬁaeré&ng&{%ﬁ@b'n@dnr&ﬂn@e Yor@Xi sropvaii e Wi t a15goand; hiat

extends in the X-axi's rection perpendicular to the Y-axis direction and

paral el 1goLbe. second cogyeyange, palh of. bhe, sgeondchoar ot 2Bcran X axis

di rection e as an exanple of an X axis rotation drive device for

otating'fgﬁ¥@£%5?@gﬁre%5&§e %QB Xya-g bal b Screw shalt 15d,.and anpX-axis

novabl e uni at can advance or retreat along the X-axis direction in

e T triiengeatls BY Lral B ANRELLLO . LIS, e B0 ageapg,Bhacemen:

Ves 1 n € Second Coirpone I'n area Is fixed
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integrall e? ererore, secon
ol aceront ad. 14,520, e advanged aud el [ galed L hes t AR A Sydhsecttor
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 direption ball

10 screw shafts 15b and 15b, one X-axis ball screw shaft 13d
that 1is arrahged forward-and-reverse rotatable in the Y-

axis movable unit 15¢ 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 forwérd 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 15f. 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




54 robot 15. In Fig. 1, reference nuneral 17 denotes a second nozzle
station, which is arranged in the vicinity of a |ater-described second
conponent feeding unit 18B in the 5 second conponent nounting work area 202
and houses a plurality of types of nozzles 10 suitable for a plurality of
types of electronic conponents so as ta4eplace the nozzle 10 set on the
second pl acenent head 14 as the need arises. 10 The second recognition
device 19 is disposed at a proximty of the second placenent position SB,
for example, on the deeper side of the second placenment position SB as

vi ewed frg):o t@e Qperat or, and perforns imaging and recognition of sucking
posture or Re lee of the conponent 15 held by the second placenent head

14. 1t is noted tha r%ggﬁe ce}p%%gé%gg.ﬁﬁﬁk%%ggf;gd?ﬁgegge%f%econd

tﬁo-dinensional canefa nsiona I ng e sucki ng posture of
t he conponent _out _of the recognition device 19 mg%le : not
t hr ee- di mBRSFRal S Rty fgﬁlgﬁreﬁécﬂ%ﬁﬁﬁﬁgﬁ al 1§ 20 né%?%&qgﬁg §§c%ﬁng
posture og the_conpongnt out olithe reco ng%%%ﬁ_devicetlggE!nlth first
mount i ng $BEFFORSSER&PEIMPGRENT | SO™RETE™F r ot HE S | F8t “cormponehit T éedi ng
device 8 by the first placenent_ head 4, and the rﬁﬁpgniaioqlof t he
Conpénentsﬁépad component mounting work area 2 an ouses a
plurality of types of nozzles 10 suitable for a plurality
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 1maging and
recognition of sucking posture or the like of the component

15 held by the second placement head 14. It is noted that
reference num
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 1is
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,



25 by the first placenent head 4 is perfornmed by, for exanple, 55 the

t wo- di nensi onal canera 9a of the first recognition device 9. Thereafter, on
the basis of a recognition result of the first recognition device 9, the
conponent held by the first placenent head 4 is placed on the first board
2a 5 positioned and held in the first %kgcenent position FB by the first
board conveyi ng and hol di ng devi ce 1. t he. ot her hand, in the second
nounting section 102, the conponent is held fromthe second conmponent
feedi ng device 18 by the second placenent head 14, and the 10 recognition of
t he conponent held by the second placenent _head 14 .is perforned. b for

is p
exanpl e, the tWRHRSHIGHR!l SGEFsTE 193 o?ftH@“%eé&ﬁ&tre68§ﬁgpﬁoﬁ%aevice
19. Thereafter, _on the basis of a recognition _result of the second_
recogniti ®avHesi 8e 190e¥prlEdRPORRNELREPESHY PhedsEBBAEMIE B al&RENE head 14
is placed on the second board 2b ' t a and h thc second d | ac .~e nen}
posi tion &B Bjpe pgosish recewnhfioreidevigey § i hhe. compenent figh@d S&cond
board conveying and hol di ng device 11. Board passage detection sensors (not
shown) fokhedéiseti njachecphsbage of J{Sh@laqe@{iiqn b%aedél%t aR@2p8, 2320
respectively, are arranged at one-side end portions of the first and second
pl acenentPpdstidpad denedr kieAidng reoblveyahtet BARCSIER tarP SITE, O hEB oR¥ si de
being closer to the loaders 1A and 11A, respectively, and board stoppers 32
for stoppiagfihet chozrdtchoaedsn@arahdnebdimgt heviespeetive

On the other hand, in the second mounting section
102, the component 1is 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
head 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 2Zb
positioned and held in the second placement pesition SB by

the second bocard 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 112, 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




25 specified positions are arranged at end portions on the 56 side closer to
the unl oaders 1C and 11C, respectively. Board arrival detection sensors
(not shown) for detecting approach and arrival of the circuit boards 2a and
2b in the board conveyance directions of the conveyance paths from5 the
| oaders 1A and 11A side toward the unloaders 1C and 11C to the specified
positions are provided in the vicinity 3 the board stoppers 32. Mre
specifically, a cylinder for 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
posi tionedifs theosd¢evarcedtpesitibradenturilfy ¢hé nbit i AgsoEertatiedy -whil e
abutting against the respective boards 2a and 2b. Mreover, in order to
pl ace el eBbroni amdmednetdsectifomnseheocsr doott bdarwts) 2&candietieadiitly hi gh
quality, the boar ds anC 2b need to be supported from bel ovY' . Accordingly,
t he firstappdosebonddpbacenent ofoshti ohrcdétebnemidsg 2eocaney &ice nurtintes 1B and
11B of the board conveying and hol ding device are provided with a support
20 pl at e boatrdshmmnetdrate hdasracsizeseqfal ti® apnivangerce haths from
5 the loaders 1A and 11A side toward the unloaders 1C and 11C
to the specified positions are provided in the vicinity of
the board stoppers 32. More specifically, a cylinder for
driving each board stopper is provided with an upper-end
position detection sensor for detecting the wupper 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, 1in order to placé 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




the | argest board and that can be noved up and down. A required nunber of
support pins (not shown) are planted on the support plates, and the support
pl ates are noved up by respective support plate driving cylinders (not
shown) so 25 as to support the |l ower surfaces of the circuit boards 2a 57
and 2b by the support pins. Both side portions of the boards 2a and 2b are
hel d bet ween support rail portions so %s to be held in specified positions,
respectively. As shown in Fig. 5, the aforenmentioned sensors and 5 drive
devices are connected to a control unit 1000, and the drive devices are
driven and controlled based on a specified nounting program That is, the
control usentl PX00bys theonsecpedt ainesast Bothhes hdar gopéssage aet &bl on
sensors, the board arrival detection sensors, the first and second 10
recogni t i bnaedpepasaddartd ke tha d ivstivaard segoorct Xedil robotsobhsamsd 15, the
first and second pl acenent heads 4 and 14, the first and second | oaders 1A

and 11A, tbetéibethand isespediplacepesttposkti easgdetetuebyyng conveyance
units 1B and 11B, the first and second unl oaders 1C and 11C, the 15 belt

drive nmotor, the boagdsséwppes ©idVvidg e idttefanchtdainzbasensdvis had ng
stored bier ells information per+- a |l.~C 11--:J to the nounting operation
or other HAf @& MBEYOPes SHES @Snnected to a control unit 1000, and the
drive devices are driven and controlled based on a specified
mounting program. That 1is, the control wunit 1000 1is
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 unloaders 1C and 11C, the
15 belt drive motor, the board stopper driving cylinder, a
database 1001 having stored‘tuerein information pe
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 to be mounted, the mounting seqgquence
therefor, the shape and the like of the cémponent suction

nozzles, information as to the pre-placement standby

25 positions of the loaders, the placement positions of the



information as to the size and the like of the board 2 on which conponents
are to be nounted, information as to the 20 shapes, heights and the |ike of
conmponents, information as to the placenent positions on the board in which
the conponents are to be nounted, the nounting sequence therefor, the
shape and the |like of the conmponent suction nozzles, information as to the
pre-pl acenent standby 25 positions of tife | oaders, the placenent positions
of the 58 placenent-position determ ning conveyance units, or the
post - pl acenent standby positions of the unloaders, an operating section
1002 for executing desired operations, a tinmer T for establishing timng
bet ween i pdieckdeak-pbsopeérat | dasermhning omnvEyaFike opdYidis.on Gf the
el ectroni c conponent nounting apparatus of the first enbodi nent constructed
as descr pbed-abevemestexetahédvundesithenesontfol the t belosgrtsel @hit 1000.
First. of all, in the first nounting section 101, the first |oader 1A, the
first pl aceseatipgsistictnondatD@ln fuimng canvieyrancde i ¢d 18andtihasti est
unl oader 1C are adjusted in width according to the width of the first
board 2a tambe | omdedoirnt cdthe figtsingcontéyange pattwectd Thedeafiderl t he
first board 2a-1 is positioned in the first place U LLL position iB of the
first pl agpaeatipasitkpa getenm ning conveyance unit 1B through the first
| oader 1A,

The operation of the electronic component

mounting apparatus of the first embodiment constructed as
described above 1is 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

ct

I»J
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3

placement position FB of the first placement-posi

determining conveyance unit 1B through the first loader 1A,

and the first board 2a-2 to be mounted next is positioned

and held in the first pre-placement standby position FA of
20 the first loader 1A.

Next, the first placement head 4 1is 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



and the first board 2a-2 to be nmounted next is positioned and held in the
first pre-placenment standby position FA of 20 the first |oader 1A 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 hel d by
the nozzles 10 of the first placenment head 4 fromthe conponent 25 feeding
unit 8A or 8B of the first conponent fé&E&ding device 59 8. Next, the first
pl acenent head 4 is noved from the first conponent feeding device 8 to the
first recognition device 9, and the postures of the conponents 5 held by
the nozzles 10 of the first placenent head 4 are each recogni zed. Next, the
first plagenment head 4 is noved from the first recognition device 9 to the
first placenment- position determ ning conveyance unit 1B, and the conponent
10 hel d by the firsWeptacehentfiead dlasepbatedcy the ifi msavegl deement head
4 on the first board 2a positioned and held in the first placenent position
FB of thethérstipkacerentoneadsi tifteedieter niavhge cofveyancethmi t £iBst
Subsequently, the first placenent head 4 returns to the conmponent feeding
15 unit 8AcosgBBcOnt Beviicests coapanente freewurge devifcect8 andmpsndeseri bed
above, by repeating the conponent of the conponent } r,

5 held by the nozzles 10 of the first placement head 4 are

each recognized.

Next, the first placement head 4 is moved Zfrom
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 vAfter the end of thev mounting/ the component-
nounted boardVZa—l is unloaded from the first placement-
position determining conveyance unit 1B toward the first
unloader 1C, positioned and held in the first post-
placement standby position FC of the first unloader 1C and

25 thereafter further unloaded out of the component mounting



L V be nounted next. suction, recognition and placenent, all the conponents
to be placed are nounted. 20 After the end of the nounting, the conponent-
nount ed board 2a-1 is unloaded fromthe first placenent- position
determ ni ng conveyance unit 1B toward the first wunloader 1C, positioned and
held in the first post- placenent stang§¥ position FC of the first unl oader
1C and 25 thereafter further unl oaded of the conponent nounting 60 work
area 201 by the first unloader 1C. At this tine, the next first board 2a-2
that has been positioned and held in the first pre-placenent standby
position FA of the first |oader 1A is concurrently positioned and held in
the firstwWory acedertOlpdsl thiloh FB of Whkoddest 1@l acAredtigodiiieon the
determ ning conveyance unit 1B through the first |oader I A and the next
first boargx2afdrss posind deed drtkthetas i heehepofitspnpeapadetehntirst andby
position FA of the first |oader 1A, The board positions in Fig. 1 and Fig.
2 are in thes fikistate-plscFhenhowieinadd voper st f oon i @At hef sEbend imsint i ng
section 102 is perforned concurrently with and independently of the
af or enent iloadd rmi@ntiisngcopearmatdrarl  rpodhieidnagdtambuneldgisedticorf iyt That
is, in the second nounting section 102, the
5 placement position FB of the first placement-position

determining conveyance unit 1B through the first loader 1A,

and the next first board 2a-3 1s positioned and held in the

first pre-placement 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 1is, in the second mounting section 102, the
second loader 114, 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 1127, 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.



second | oader ii A the second placenment-position determ ning conveyance unit
11B and the second unl oader 11C are adjusted in width according to the

wi dth of the second board 2b to be |oaded into the second conveyance path.
20 Thereafter, the second board 2b-1 is positioned in the second pl acenent
position SB of the second placenent- position determ ning conveyance unit
11B through the second | oader 11A, andlt he 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,congon nt. feedi ng

device 18, and the Helbon&hes SEEENSuBKEFAFR thdlahDhy 4 heS ROY2Ped 8P t he
second pl acement head 14 fromthe conponent 5 feeding unit 18A or 18B of the
second cohpenentifeedi nd tHeviard gi8 Texihe t Hrcer ofelPPRARRREAECRER] 14 is
noved from the second conponent feeding device 18 to the second
recogni ti devilewi 8, 1%ncnthe heoppsnanss cfra hsuekeponadt Nl heY dth¢ t he
nozzl es of the second pl acenent head 14 are each recogni zed. Next, the
second pl acenkas héadhi4 siesomoved soeoyantt Heakcbhd retoghft FORP@ERNREe 19 to
the second pl acement- position determ ning conveyance unit 11B, and the
conpénent feeding unit 18A or 18B of the second component feeding
device 18.
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 an
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.




15 held by the second placenent head 14 is placed on the second board 2b
positioned and held in the second placenent position SB of the second

pl acenent - posi ti on determ ning conveyance unit 11B by the second pl acenent
head 14. Subsequently, the second placenent head 14 returns to the 20
conmponent feeding unit 18A or 18B of the second conponent feeding device 18
and perforns the suction of the conmponét® to be nounted next. As descri bed
above, by repeating the conponent suction, recognition and placenent, al

t he conponents to 25 be placed are nounted. 62 After the end of the

mounti ng, the conponent- nmounted board 2b-1 is unloaded fromthe second

pl acenent - positi onAdeter nilrd ngnconvéyaiice oeuntlihB, t oWae d admwoEeEsdnd

unl oader 11C, positioned and held in the second post 5 placenent standby
posi ti on SGuatetih®dosedorab-Unl badenldi@edarddomherteaf secofidr thercamirdaded out
of the conmponent nmounting work area 202 by the second unl oader 11C. At this
time, thepnextisecarderaandngb-corveatartas heien Posi towaed taed seelocchd n t he -
second pre-placenent standby position SA of 10 the second | oader 11A is
concur r entuhyopdsirt i oned aukiteldhed n drlie Recdndipl adesnertequosd t p@stSB of the
second placenent-position determ ning conveyance unit 11B through the
second | opdatehdAr rchridis nexsisesongcbast dtRb- Idcdndposhlioaded and held in
t he second pre-placenent standby 15 position SA of the second | oader 11A.
The boardzpgsi theRsafter 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 llB‘through

" the second loader 11A, and the next second board 2b-3 1is
positioned and held in the second pre-placement standby

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

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

t

component mounting work area 202. In each of the firs
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 locader 11A, the



in Fig. 1 and Fig. 2 are in this state. According to the first enbodi nent,
in one conponent nounting apparatus, the conponent nounting work area 200
of the board 2 is divided into the two parts of the 20 first conponent
nounting work area 201 and the second component nounting work area 202. In
each of the first conponent nmounting work area 201 and the second conponent
mounting work area 202, there are independently perforned the operations of
the | oadi ng of the boards 2a and 2b by 25 the first | oader 1A and the second
| oader 11A, the 63 positioning and hol ding of the boards 2a and 2b by the
first placement-position determ ning conveyance unit 1B and the second

pl acement ppestidoandetaerdri hohdinonweyahbe mwardsi1Ba tand céhpdnenthfeed by
the first and second conponent 5 feeding devices 8 and 18, the suction,
hol di ng afilrgbveirentment-posponent debyrinheihgr sonuasaseeondifpl aBerpdt heads
4 and 14, the recognition of conponents by the first and second
recogni t i ohedevicoest % haderén anwb ¢ hiei uml dadengiofinghecorsoayalscauvand 2b by
the first and second pl acenent-position 10 determ ning conveyance units 1B
and 11B, tibe, fithst domdpeader: fddddndyt heese€dand unldaslecodd Ccobpeent
concretely, the board 2a-1 is |loaded into the first conponent nounting work
areas 201rbydihe &evstekoadendlAsj nthbesfitt sbngconpdaenty andnmbrgmewar k ar ea
201. The board 2a-1 is positioned and held by 15 the first

pl acenent o posbhbOReHEL EH P BhBJL coBYeyaacee8ohl pBaddhent!| headsem end. n. t. .t
positiy.nn
14, the recognition of components by the first and second
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 p
FB that 1is 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 9a. Next, the first placement head
4 is driven to suck and hold the component from the

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

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




p..~~.v~. for the nounting operation in the first t | | a FBthat is a
portion |located closest to the conponent feeding units 8A and 8B arranged
al ong the board conveyance direction in the first component nounting work
area 201 and 20 closest to the canmera to be usually nost frequently used as
one exanple of the first conponent recognition device, e.g.,

t wo- di nensi onal canera 9a. Next, the fﬁgst pl acenent head 4 is driven to
suck and hold the conmponent fromthe conponent feeding unit 8A or 8B, the
conponent is 25 recogni zed by the two-di nensi onal canmera 9a, and then the 64
nmounting on the board 2a is perfornmed. After repeating this and after

endi ng t heowwtiihg ngrworhke | hoeld f3a sts mamidmmpedect iFFI01rePRé T8 d 2a- 1
is unloaded fromthe first placenent-position determ ning conveyance unit
1B 5 towatidi ¢ hearfd r stftwnl oaddngolCthad Mowtthieng unosided routhef  LEletf i r st
conponent nounting work area 201 by the first wunloading 1C. On the other
hand, consstisentdyswetthothe 0lnounitd ngoaper aé+bdn iisn urhieddadst £ rounttiheg
section 101, the board 2b-1 is |oaded into the second conponent nounting 10
work areari292. dnaddierseaniet i oaderdetbAnimithe secordarcenpomert ABunting
wor k area 202. The board 2b-i is positioned and held by the second

pl acgment+pesidi eRe det-grniul NG diony eyangrd ufiut theB furlddwedoonti og

operation in the second placenent position SB that is a portion 15 | ocated
cl osest tghdheicanparsiiodaedi Rgudnihg A iandré8B 201 by the first
unloading 1C. On the other hand, concurrently with the
mounting operatioh 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 11A in the second
component mounting work area 202. The board 2b-1 1is
positioned and held by the second placement-position
determining conveyance unit 11B for the mounting operation
in the second placement position SB that 1is 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 clcsest 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 ISA or 18B, the component is 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



arranged al ong the board convey conveyance direct in th second ay

conponent nounting work area 202 and cl osest to the canera

to be usually

nost frequently used as one exanple of the second conponent recognition
e.g., two-dinensional 20 canera 19a. Next, the second pl acenent head

devi ce,

14 is driven

unit 18A or 18B, the conponent is reco@ﬁized by the two- di nensi onal

19a, and then the nounting on the board 2b is perforned. After

to suck and hold the conponent fromthe conponent feeding

caner a

repeati ng

this and after ending the 25 nounting work in the second nounting section
102, the board 65 5 2b-1 is unl oaded fromthe second placenent-position

det er m ni Ag-€onveyarivelaaded 118 emwatdet heseeushd DARESBERL ~PPELAAE@™f urt her
unl oaded out of the second conponent nounting work area 202 by the second
unl oadi ngddtl&rmisingr esuleyannet haiti AdB drmvasat otk ndeRPAgUNSe&tréns 101

and 102,

t he board | oadi ng, the component hol ding, the conponent

recogni ti bh¢ tdred cofgponiesrt pirdeosvest and tlod boaed gmkoadi ngoaagnsat

performed i ndependently of

each other in the respective optimum states, and

the 10 productingtyochnabeaf2d? hey thpreswedndThatoadinghéhCeit her conponent

mounting ends in advance in concurrently performng the conmponent nounting
operations in the pbural réyudf, camponeat fousit i agdwedcaareaspoungspecti vel y,
t he conponent - nount ed board can be unl oaded wi t hout

10

15

20

sections 101 and 102, the board loading, the component
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 Dbe 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,




15 awaiting the end of the other conponent nounting operation or board be
the area! prQdlUctivity can . ~y.Y, and r. ~ further inproved.
t he shortest distances between the boards 2a and 2b positioned

Unl Cad; n
Mor eover,
and hel d

in the respective conponent nounting work areas 201 and 202

, the

conponent 20 feeding units 8A, 8B, 18A and 18B and the caneras that are
usual |y nost frequently used, e.g., twd®&inmensional canera 9a and 19a,
respectively, can be remarkably shortened in conparison with the case where
the boards are held in the board conveyance paths in the center port
t he 25 conponent nounting work areas as in the conventional case, 66 and
this can eeducehihe caountedygcei Mmhanddunirioge thee produdiingaye NMseeover,
with regard to the width adjustnent (w dthw se shift of board) references

of the fi

psbdhoadeityS> 1A, the first placenent-position determ ning

conveyance unit 1B, the first unloader 1C, the second | oader 11A, the
second pl acenment - poMbteomedet erinimi nggzomveyanceiainividiiB adjdsttrengecond
11C of the board conveying and holding devices 1 and 11 according
to the wi divhatbivikbe shQ fhoarddsoo®ed) ardf2benthe bifonthsi ferstigé opaletdi on i s
set as the reference in the first conponent nounting work area 201
on the froni stde nearst helepenamr-pagi thfort hdetermining conveyance

unl oader

10

15

20

25

unit 1B, the first unloader 1C, the second loader 11A, the
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
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
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
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

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

i ons of

| ocat ed



conponent nounting work areas divided into two, and the deeper-side edge
portion is set as the reference in the 15 second conponent nounti ng work
area 202 | ocated on the deeper side far fromthe operator. Therefore, by
setting the placenent positions FB and SE in the placenent-position
determ ni ng conveyance units 1B and 11B wth reference to the support rai
portion | ocated closest to the conponerft’ 20 feeding units 8A, 8B, 18A and
18B and the caneras to be wusually nost frequently used as one exanpl e of
the conponent recognition devices 9 and 19, e.g., two- dinensional cameras
9a and 19a anong the pair of support rail portions of the

pl acenent epbdsi pponidet ewwieni ngl @& conveyaape rtnifironl B-landond Bsapgoly nmaki ng
the other support 67 rail portion noved close to or apart fromthe one
support rail portiion, iit i 5sepabbéddt ccopepav Whthhelmarohsiizelze.
Therefore, the conponent suction and holding in the conponent feeding units
8A, 8B, 1BAeantol8B abHet heohpoeeogni tsuartily thend wohdidemnsi onal ¢areras 9a
and 19a are perforned. consistently near the position in the shortest

di st ance, chppodependf sy gt henstgessof tdr cisgui tarkband® 2adandh2b. The
di stances of the novenent of the placenent heads 4 and 14, i.e., the

di stancesrbesyeenidhepposind ongo-1diménd hend hr eemepesatdaonmdf 1 oheagenponent
suction, recognition and placenment are linked in the shortest distance,

and this gapsseadige cbhe iRBURHING PELECTSet ighs aibn | Aer ease therpeeducti on
efficiency. In particular,
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 linked 1in 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 wvicinity of the board conveyance position, the
distances between the positions of the three operations of
the component suction, recognition 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



conventionally,

when conponents are nounted on the board in 15 the vicinity

of the board conveyance position, the d S ailCeS between +-be pCs f 1o..~~r
.5 of the three operations of ~ii r..,; ~~.r...~ the conmponent suction,
recognition and placenent would becone long in the case of small boards,

and the nounting process tinme would be increased.

In contrast to this, 20

according to the first enbodi nent, t he %oard is positioned and nounted in
the position where the distances between the positions of the three

operations of the component suction,

even for small boards and |arge boards, and therefore, the nmountjng

process t Eaehcaerpeneiar RaBRy1Re dwWesd. $%¢@4cGh@ﬂ%PmHQP%@Fea@ﬁdé@@b

nounting work area, the conponent feeding units 8A, 8B, 18A and 18B
arranged ahohg Bhe 8Bd édgesnd d&ﬂu@ﬁﬁmﬁtﬂ@ﬁﬁ@@y@h@@gdth@c?ndnaﬂgaﬁhe

conponent nounting work area as shown in Fig.

recognition and pl acenent becone short

25
onent
are

1 through Fig. 3. Therefore,

5 the recogntheohodedi cesvOyande198iaeetapnandetihonconposentemougitd@d n t he

conveyance direction of the conponent nounting work areas 201 and 202, and
t he pl acemenk pasit iaansskBvandn SBgof 1t hehboagls F2g.antdt 2bTheredere,
pl acenent - position determ ning conveyance units 1B and 11B are al so
arrafged tReonetbgntendberdesidesi B ahé tbnueganceadpeecbnonhef celmeer
conmponent nounting work areas 201 and 202 for the reduction of the

d|stanceSSDQéMEﬁnthbeqwmydyaMME(ﬁlﬁd&tﬂdnEEf oper abmposent tbaencdmgonent

sucti on,

10

15

20
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recognition and
work areas 201 and 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
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
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 i1mproved. For
example, in the mounting apparatus of the first embodiment,
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 pailr opﬁositely in the component mounting work area

200 in one component mounting apparatus, and therefore, the



pl acenent. Therefore, the nounting process tinme can be 15 further inproved.
Mor eover, by dividing one conponent nounting work area 200 i4 nto two parts,
t he di stances o novenent of the placenent heads 4 and 14 are reduced to

al l ow the nounting process tinme to be inproved. For exanple, in the
nmounting apparatus of the first enbodinent, 20 the tine for nounting one
conponent can be reduced to about onef?alf that of the conventional case,
and the nounting process tinme can be remarkably inproved. Mreover, the two
boards 2a and 2b are arranged as a pair oppositely in the conponent
mounting work area 25 200 in one conponent nounting apparatus, and

t her ef or epothein® nelft¢henef f irdenciniper anfad &e8a &&n BBEPERFESvedDi n
conparison with the case where only one board 2 is arranged. Moreover, if

t he conpooempanbsoti wgthnthdecdse sthempuatlngosechpand1diiandrrhdIesrponent
nmounting in the 5 second nounting section 102 are concurrently performned,
then the nounting oderadvien, cah beepedmgpomed tnoreaintefrfd cirenthy, fandtt he
nounting process tinme can be inproved. Mreover, the first placenent head
drive devheenbing tdw-tiarst 10burdndg tect conpdfénanduelret segonid pEheenent

10 head drive device 15 of the second nmounting section 102 15 have driving
regi ens tHatodeesmanaitiauer kapteaah bpoherare Thenehaorentillye peufibimgdoperati on
in the nounting sections can be freely set w thout consideration for the
mutual  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 se;ond placement

10 head drive device 15 of the second.mountinq 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 images 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 vicinity 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



interference of both the units. Mreover, the two-dinensional inmages of the
conponents are taken in by arrangi ng the two-di nensi onal caneras 9a and 19a
that are nost frequently used for perform ng the recognition of the
conponents in positions |ocated adjacent to the placenent positions FB and
SB and 20 in the vicinity of the center portions of the conponent feeding
devi ces 8 and 18. Therefore, the distande fromthe conponent feed to the
conponent recognition can be shortened, and the nounting process tinme can
be further shortened. 25 Moreover, the conponent nounting work area 200 is
70 divided into the two equal parts of the first conponent nounting work
area 201 dadidhe sSedendtienpoiventdudlintiad§s wok k taceal DORL t HETRIG A
overl ap each other, and the conponent feeding devices 8 and 18, the

pl acenent mheatdsnd Soakd dvsat BElplamentéhe saprdgti vempenfees BUAIdRE5 of the
heads, the board conveying and hol ding devices 1 and 11, the recognition
camer as 9wan# 1&r<end298 obhafr e dor ovtiedopei e Sprivet ptearly awd h théspect to
the center point 100 of the conponent nounting work area 200. Therefore, if
a prograncifipofiehhe feedpogenteviioast ihganped &t | dinel so¥arereehi nhekdhed one of
the nounting sections in formng the program of the conponent nounting

oper ati onantihar,t hehgprpbacemean bheadsedivas ddviicesorSukind Zed oA tthe ot her
nounting section, enabling the easy formation of the program of the
conponent heads, the board conveying and holding devices 1 and 11, the

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 is 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
sectién 101 and the second mounting section 102 is made to
pass, 1s further provided. Therefore, when a plurality of

25 component mounting apparatuses of the first embodiment are



15 nounting operation. It is to be noted that the present invention is not
limted to the first enbodinent and is able to be put into practical use in
a variety of forns. For exanple, 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 nounting
operation in the first mounting sectidd 101 and the second nounting section
- 102 is nade to pass, is further provided. Therefore, when a plurality of 25
conponent nounting apparatuses of the first enbodi ment are 71 joi ned
together or joined to another conponent nounting apparatus, the board that
is not subpeceeéd tagdtrempont i hginepertat | snotherhecip @R e uFMOUERG L186ct | on
101 and the second nounting section 102 of the conponent nounting apparatus
of 5 the &ppstaenbodihenboead datonmeeyed: t subhectef atenthec ooysriend
mounting apparatus wi thout regard to the nounting operations of the first
nmount i ng spetadhodOinantet He rsecomintnountseng-isect 1 @h 402, thki seawaldl es t he
i nprovenent of the overall productivity of the nmounting system and al so the
10 provi shetneindg| extbidnt yof obfptaduecbmponehn pannid¢ubaeppathéusomgonent
nounting can be perforned by the other conponent nounting apparatus even
duri pg thenhgni pt egancemeddinidre: fidgt mMruntdorgyeseet | av 1@heancddjkessécond

nounting section 102, and the overall productivity of the nounting 15
syst em cafoRSoh st NRbuh PDR®VEFparatus without regard to the 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.

- o 7+ 2N
Moreover, if the bypass conveyance unlt U

composed of an upper bypass conveyance unit and a lower

bypass conveyance unit arranged below the upper bypass

conveyance unit, then two bypass conveyance units can be

20 secured even through the installation area is 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




Moreover, if tiie bypass conveyance unit s J V 1 J conposed of an upper
bypass conveyance unit and a | ower bypass conveyance unit arranged bel ow
t he upper bypass conveyance unit, then two bypass conveyance units can be
20 secured even through the installation area is small, and this enables
the further inprovenent of space utilization efficiency. Mreover, if the
bypass conveyance unit 30 is conposed 7@f two j uxtaposed bypass conveyance
units, then a 25 plurality of bypass conveyance units can be nore sinmply 72
provi ded. Mreover, as shown in Fig. 6, if the second board 2b is |oaded
into the second nounting section 102 while being turned at a phase angle of
180 dggrepsom@dhdrespect to 5 the first board 2a |oaded into the first
mounting section 101, then the phase of the first board 2a in the first
mounting section lQdownedherespecthtwnt he Edbgpofent If sbdi sgcodevitcer8 and the
recogni tion device 9 becones identical to the phase of the second board 2b
in the segondsmuotdag LGteectheon sk@2nvi thowespegt skattibe cbipondntlef eedi ng
device 18 and the recognition device 19. This enables the use of an
i dent i cal baDwdnt £ g et ot aam ek aid lid atfes theladesiegniwigh respect to
5 the first board 2a loaded into the first mounting section
101, then the phase of the first board 2a in the <first
mounting section 101 with respect 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 189. 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 of 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, 1if an in-phase mode in which the second




Furthernore, the nmounting operation can be perfornmed through an utterly
i dentical procedure in the two nounting sections 15 101 and 102. Therefore,
t he nmounting process tine of the nounting operations in the nounting
sections 101 and iv2 becones identical, and the productivity can be
inproved. 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 nmake the units perform
the aboveosedt Rbned op@mded omtscvr severd RPURRLIRG- PAEEECHDAEZ HTwhi ch
the second 73 board 2b is | oaded into the second nmounting section 102 in
phase witbhehe fWirtst boar di2atasoshiohn2kn & gshgwandra F¥gverse2RBdé in
whi ch the second board 2b is |oaded into the second nounting section 102
whi | e bei mgveusaedodt an phiaseh Stlanghecawid Isntegiteds Widddedesipest ®6 t he
first board 2a as 10 shown in Fig. 6 are selectively used, then the nounting
oper at i onseannie mpentangedadittibnt He0Dpwhilien edegs dluetieed ataceordiasg to t he
board type or the |ike, and the nmounting process tinme can be inproved stil
furtber. Nagtever, 18y pleavdedisngy itthe 1 syoertento heleelst drahdoo addwileh as
plurality of conponent hol ding nenbers of, for exanple, the nozzles 10 for
hol di ng t BRowanmpanerts.f el bBye selectively used, then the mounting
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 Tfurther

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



t he conponent feeding devices 8 and 18 that have the plurality of conponent
feeding units 8A, BE, 18A and 18B and 15 arranging 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 in an identical direction of
arrangenment, the placenent heads 4 and 14 are only required to nove in the
X-axis direction without being noved i "4 he 20 Y-axis direction when sucking
and holding the plurality of conponents, and the nounting process tine can
be further shortened. Mreover, by providing the placenent heads 4 and 14
with a plurality of conponent holding nmenbers of, for 25 exanple, the
nozzl es 1bhef orompiniimy theeddogpodentisefedd byard the ddrfondtvef eédieng
devices 8 and 18 that have the plurality of conponent feeding units 8A 8B,
18A and 18Buraditwangifngompenghar afdadingf woiAdx e8A10 8&8nd 1% ebApdiént
feeding units 8A, 8B, 18A and 18B of the conponent feeding 5 devices 8 and
18 in an edeatgtmad diheecpliorabitar mdngeoenties and peodi dilgy icpewponealt
intervals between the plurality of nozzles 10 and the plurality of
conponent féeethagunit s s8BA, 8B83,18R8Arahd BB Hf thhecoopporent feecdingg
devices 8 and 18, the plurality of conponents can be concurrently
col I Bcti vebyidds sacked arsl bel dnbyiddreciplalr aditectofomozz| esrBhgemenhe
plurality of conmponent feeding units BA, 8B, 18A and 18B, and the nounting
process tane pasvbeishortienedcsli lintfuvkher bdtbrenyethe whednrpeifor nitng t he
oper ati ons of v

nozzles 10 and the plurality of component feeding units 8A,

8B, 18A and 18B of the. component feeding devicés 8 and 18,

the plurality of components can be concurrently collectively

10 _sucked and held by the plurality of nozzles 10 in 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 féed, 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




conponent feed, holding, recognition and placenent in the 15 first nounting
section 101, the operations of loading, 4 4 1. iii tiie fir St placenent
position i'B and posi 4lL-4 unloading of the first board 2a, the operations
of conponent feed, holding, recognition and placenent in the second
mounting section 102, the operations of |oading, 20 positioning in the
second pl acenent position SB and unloﬁéing of the second board 2b and the
recogni zing operation or the placenent operation in either one of the
nounting sections of the first nounting section 101 and the second nounting
section 102, the |oading and unl oading 25 operations in the other nounting
secti ons &anabe nsontkoel bed PR3 fogmest -not BY oShe dsdrihr nERe B§CSETdSitAg, t he
recogni zing operation or the placenent operation can be Perforned nor e
accur at el gpehbieoverr ithei placsepnabloparetssirecidvety Deelapmeg PRIGhase
node operation programfor |oading the second board 2b into the second
nount i ng 8ectranelP? in phase with the first board 2a and perform ng the
operations of conponent feed, holding, recognition and placenent and the
oper ati ons of posit¥Montogein theisecondppkadendant pobictionrlly SBeand

unl oadi ng of the second board 2b and a reverse node operation programfor

| oadb ng t he-skesesad ks d cerattier herogeenndfopuntdadisecttihen @2oby t ur ni ng
the board at a phase angle of 180 degrees with respect to the first board
2a and board 2b into the second mounting section 102 in phase with

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 1s 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




t he operations of conponent feed, holding, recognition and 15 pl acenent and
t he operations of |oading, positioning in the second placenent position SB
and unl oadi ng of the second board 2b. By so doing, the opti num one can be
selected fromthe in-phase node operation programand the reverse node
operation program according to the nounting operation, 20 and the
productivity can be inproved still furt/eer. Mreover, it is acceptable to
sel ectively use an in-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 25 conponent feed, hol ding, recognition
and pl aceppatraandnthef7®osperiahnians iof fosideammdgelacehensepord tpoacenent
position SB and unl oading of the second board 2b and a reverse nobde

oper ati onspr ageannfieadliaadorg thke seecod Hueardl 2b damd ca t heveseeomddrount i ng
section 102 by turning the board at a phase 5 angle of 180 degrees with

respect tepthetibhnsbrbaaat Zarandaditey ofies agéansd doxndpinenhtbeetle
hol di ng, recognition and placenent and the operations of positioning in the

pl acement speshd i ReuB: ang st ©agh N Df b heusetoNdeboarda 20, atcanshaget the
i n-phase node operation programand the 10 reverse, node. operation program

so that azhyndagentiab Jegesad i wNcpre8saet Ofo exies uti Agt t beatundamantial
operations ~of conponent feed, holding, recognition and placenent and the

operati ongyof o E@%h%h@ﬂb”gf'@ohb%n@h%cﬁ@%ﬂ Residigy, Brea@dgh upieadikng of the
second board 2b is identical, and th

placement and the operations of positioning in the

placement position B and unloading of the second board 2b,

construct the in-phase mode operation program and the

10 . reversei mode operation program so that a fundamental

operation program for executing the fundamental operations

of component feed, holding, recognition and placement and

fﬁe 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,




15 operation data section for executing the fundanental operations is only
varied and selectively use the in-phase nbde operation program and the
reverse node operation program By so doing, the fundamental operation
programin the two nounting sections 101 and 102 can be comonly used, 20
and the formation of the programcan be nore efficiently perforned.
Moreover, it is acceptable to provide d7first nounting operation program
for perform ng the operations of conponent feed, holding, recognition and
pl acenent in the 25 first nmounting section 101 and the operations of

| oadi ng, 77 positioning in the placenment position B and unloading of the
first boapds2aianting secorite nplatengnop@caitderprdgeam YokOa@kRdr Atng t he
operations of conponent feed, holding, recognition and placenent in the
second nothei figrséchioards 2B02rahd: t becopér abiiohsnof obeadirAgl PEFSIFEERBNI Ng i n
the placenent position B and unloading of the first board 2a differently
fromthe forspertunhing aper atdeors fprogy anf wsaponke tf i feszd notintiddggeper at i on
programin the first mounting section 101 and use the second nounting

oper ati onrpeognantidf iamd hel sesond: muntig secbhdn ndAtiByg seedbiing, the
opti mum operation according to the nounting operation in each nounting

sect fon can2beaper frorgredpeirthouhsbebng 1dadingenced sy itdrel mpuriti ngheper ati on
in the other nmounting section. 15 Moreover, it is also possible to

det er m nept B@ement position B and unloading of the first board 2a

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 1in
each mounting section can be performed without Dbeing
influenced by the mounting operation in the other mounting
section.

15 Moreover, it is 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 and 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



ti the be , i0Cad eu d into each type and piiaSe of mlboard to Lt. into
eaCil of the first nmounting section 101 and the second nmounting section 102
in consideration of the apparatus construction information of the first
nmounting section 101 and the 20 second nmounting section 102. By so doing,

t he phase of the board can be set to the optinmum state according to the
devi ce construction of each nounting sé€étion and the optinum nmounting
operation can be perforned. For exanple, although the two-dinmensional
canera 9a is arranged as the 25 first recognition device 9 in the first
nounting section 78 101, when. only the three-di nensional canmera 19b is
arranged 18%,tWeesecohd tkeoghieteodidenstendd camehe $8bohd mABUARNDARG
section 102, it is possible to make the second nounting section 102 perform
t he nount eagthpesatbod arlcpghartivhr e=E ol iensiongihe coaponentionacogni ti on
and make the first nounting section 101 provided with the two-di nensional
canera 9aspetionmitoize oper ati gpofoibiewtdi mexiss ohak sompohempunécognition.
Moreover, it is possible to perform the 10 operations of component feed,
hol di ng, secogoht L0op @rdfophaceremount irhe doarstt imundnhy $ect itbme261 and
the operations of |oading, positioning and unloading of the first board

2a, perfoaméheiOpLr at kengonbneonpenenhifeed, 4l dimgke r ethgni fiontand
pl acement in the second nounting 15 section 102 and the. operations of

{ﬁadi Ng, ROShtingi Nge@ntbn unlmadigipwaidddewseaondhboatdo2biimedependent |y of
e
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 seccnd 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 ahd unlcading 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 Dboard in the



operations in the first nounting section 101. Even when any one of the
operations of conponent feed, holding, recognition and placenent and the
operations of |oading, 20 positioning and unl oading of the board cannot be
performed through sonme errors in either one of the first nounting section
101 and the second nmounting section 102, it is also possible to performthe
operations of conmponent feed, holding,’%ecognition and pl acenent and the
operations of 25 |oading, positioning and unl oading of the board in the 79
ot her nounting section. This will be described nore specifically with
reference to Fig. 8. Fig. 8 shows a series of conponent-nounted board
produci ngoseremouRei ey encechidier al JU0 sdemitlds ®esolgecrébesm pirgti ng 5
device for printing lands and the |like in specified portions of the board
with a sosplecitieahlyr efidirencefengneealt 98ig. 902 andi903 dersh@ hoard
conveyance path changing units, reference nuneral 904 denotes a refl ow
devi ce fosepeefor milng acmpbhewtpmocessd andoaed er gnoaluld ngunesalst@d5 denot es
a board conveyance | ane. Reference nunerals 1-1, 1-2 and 1-3 denote the
first, seRefidrande tiumersdbnp@h@Entdarmirdd ng appdrairuseseahn theinting
aforenenti oned enbodinent, reference nunerals 101-1, 101-2 and 101-3
denobe theeticst fountpngnsenyi obanat taedfitse, sekendiandspbctifiied
conmponent nounting apparatuses, and reference nunerals 102-1,

portions of the board with &a solder cream, reference

numerals 901, 902 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

Q

sections of the first, second and third component mounting
apparatuses. Therefore, 1in this component-mounted board
producing system, the board ﬁnloaded from the solder cream
20 printing device 906 1is 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 tﬁe conveyance path
changing unit 901. Two boards 2a and 2b are loaded into

25 the first component mounting apparatus 1-1, and the



102-2 and 102-3 denote the second nmounting y sections of the first, second
and third conponent nounting apparatuses. Therefore, in this
conponent - nount ed board produci ng system the board unl oaded fromthe
sol der cream 20 printing device 906 is normally properly distributed via
t he conveyance lane 90 into a first conveyance path (lower conveyance path
in Fig. 8 and a second conveyance pat®° (upper conveyance path in Fig. 8)
by the conveyance path changing unit 901. Two boards 2a and 2b are | oaded
into 25 the first conponent nounting apparatus 1-1, and the 80 nounti ng
operation is perfornmed in each of the first nounting section 101-1 and the
second no@athigngecePenaloon 1is Afperferredndiiof agdsd nount ithg opérati on, the
two boards 2a and 2b are |oaded into the second conponent nounting 5
appar at usmputing thetéonvéQanteapdt hhehaagbng wauntyog. seThawpn tRE-nounti ng
operation is perfornmed in each of the first nounting section 101-2 and the
second nodnti Ajtesetheoand0@£2thaf nennthegendevbtibe, nbbat twg dperdsi on,
the two boards 2a and 2b are | oaded into the third 10 conponent nounti ng
appar at us2&- &and a2bhereonvey@ded e ipabh tlodasgicngduridm@O8nThewunthegnount i ng
operation is performed in the first nmounting section 101-3 and the
5 apparatus 1-2 via the conveyance path changing unit 802.
Then, the mounting operation is performed in each of the
first 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 1into 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 1s 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, 1if the mounting operation 1is
20 stopped due to the occurrence of a supply error, a holding
error, a recognition error or a placement error 1in the
first mounting section 101-1 of the first component
mounting apparatus 1-1, then the mounting operation Iis

continued or stopped in the second mounting section 101-2

25 of the first component mounting apparatus 1-1. When the




second no
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In a series of conponent -nounted board producing system
above, if the nounting operatdlon is 20 stopped due to the
e of a supply error, a holding error, a recognition error or
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error in the first nounting section 101-1 of the first conponent
g apparatus 1-1, then the nounting operation is continued or
st opped i notiheiasgcoperamuphi ng secttomiddl- 2h25bokrtthed i ist undrpdaent

apparatus 1-1. When the 81 nounting operation is continued,

t he

operation of the board 2b ends, and the next board is |oaded. At
this timeppktaksofir aper khepetd@rdedd ochaepi vihd the boexd 2mdmal bésnount ed

he first nounting section 101-1, rmake the board pass as it

is

updaegoi ngrmewitsi RA rd) tie Seconshbamunt hagr Seeéd oto 1@dc2ivand | oad

into the conveyance path changing unit 902. Then, the board 2a

| ocated i pnthe,seepnd scopyeyancrodlrpat hd:s nevedti® the st rabusenygyance.

pat h side

in the conveyance path changing unit 902 and thereafter | oaded

into the EbE%EoHDU'D@lﬂQ segdkon &HQl- 2 frd hesacond genpgreniyimpYati ng

appar at us

10

15

25

1-2, "and the same nmount i ng
undergoing mounting in the second mounting section 101-2

and load the board into the éonveyance path changing unit
902. Then, the board 2a located in the second conveyance
path is moved to the first conveyance path side in the
conveyance path changing unit 902 and thereafter loaded
into the first mounting sectioh 101-2 of the second
component mounting apparatus 1-2, and the same mounting
operation as the mounting operation that should properly be
performed in the first mounting section 101-1 of the first
component mounting apparatus 1-1 1s 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
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

component mounting apparatus 1-1 and ‘the first mounting



operation as the nounting operation that should properly be 15 perforned in
the first nounting section 101-1 of the first +- ~- -L 1 is the f first
conponent rnounting apparatus , . 1 perforned | in L nounting section 101-2.
At this time, by supplying the information necessary for the nounting
operation such as nounting operation data and an operation programfor the
20 first nounting section 101-1 of t he8first conponent nounting apparatus
1-1 to the second conponent nounting apparatus 1-2 by the control unit
1000, the sane nounting operation can be perfornmed without any trouble. It
is to be noted that the first nmounting section 101-1 of the first 25
conponentsewuiti ng GlpFar &tfus compoasd tt heoRRESRInDARPRAGEBS sécti oAf201-2 of
conponent nounting apparatus 1-2 are required to have fundanentally
i denti calrepvimed cohstrudt@vens. TWodenensahly angddemticsde nodatiag
operation in the other nounting section can be perforned 5 w thout being
i nf | uencesbrbyt martiowss err or Fifhor Bxampl @yrasgppepter r dhe hohdipglREr or,
recognition error or placenent error) in one nounting section, and constant
product i Waeratciaom bennmaihat ab ieelr ewennifinthe aroumn ngabpécat penformedle ot her
nmounting section is stopped due to an error or the 10 |ike. Moreover, it is
accept ablvel ttmoyr obedlaga irmfdntdrmusalisb pode ritpushi €hroeven fshrenexamwp kdunt i ng
operation in either one nounting section of the first nounting
supply error, holding error, recognition error or placement
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 is 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 oI the

mounting sections cannot be performed, the optimum

25 operation can be performed from the viewpoint of the




section 101 and the second nounting section 102 cannot be 15 perforned,
nmounti ng operation is continued in the other

node in which the nounting operation is stopped in the other nounting
section and selectively use either one of the nodes. By so doing, it
permtted to select the optinum node by properly 20 selecting the continuous
mode and the stop npde according to tKe€ conponent nounting apparatus or the
apparatus | ocated adjacently on the downstream side of the apparatus.

when the nmounting operation in either one of the

t he

nounti ng section and a stop

is

Even

nount i ng sections cannot

be perforned, the optinmum 25 operation can be performed fromthe vi ewpoint
of the 83°We#ezhl | PppodaEtPonsypsEEMthiadt jnmel the aforerenftioned
conponent nounting apparatus. Mreover, it is acceptable to provide a first

cont i nuouscmpeeeRh Mmphichingvapeahernus he nounting operation

5in either

nmounting section of the first mounting section 101 and the second nounting
section 102 cannot Merpevéor ned, ishegmapitdinie ofer pionidd tehe fboaitd

currently undergoi ng

of the

t he nmounting operation of not only the board

the nounting is continued but the nounting operation
nextt hoards i sodet ipewhorhedevansedmnd TomtnawousngrodeeiratiOnwhi ch
currently undergoing the

nmoundi ng tut edkbert eourlintg ngecbper avifontlod fhe snextoundamdy asecpephor ned

and a stop node

mount i ng SEctard e seteed invehyt iise saytome 062t benmmdase performed,

10

15

20

25

the mounting operation of the board currently undergoing
the mounting is continued but the mounting operation of the
next board is not performed, a second coqtinuous mode in
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 1is stopped in the other
mounting section and selectively use any one of the modes.
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
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 continﬁous mode in which,
when the mounting operation in either mounting section of

the first mounting section 101 and the second mounting

in which the nmounting operation is stopped in the other



15 By so doing, the optinmum node can be sel ected by properly selecting the
first continuous node, the second continuous node or the stop node, and the
opti mum operation can be perforned fromthe viewpoint of the overal
production systemthat includes the conponent nounting apparatus even 20
when the nmounting operation in either one of the nounting sections cannot
be perfornmed. Moreover, it is acceptabﬁé to provide a conponent nounting
systemthat has a third continuous node in which, when the nounting
operation in either nmounting section of 25 the first nmounting section 101
and the second nounting 84 section 102 cannot be performed in the first
 conponent SeABUARI NP Apparabts B¢ jRATedrStb davites JFLE herTEResdr the
conponent nounting apparatuses, the nmounting operation is continued in the
ot her nouReiRgisecebparagusowdt H Gl rerht Fveodsviede iaf vl ghe¥ henfo@at i ng
operation is continued not in the other nounting section of the first
conponent theusbhpgnappamatns ibgt appagiatheesroure ngosetinen operatthenf i r st
nmounting section 101 and the second nmounting section 102 of the second
devi ce antlsa s¢topimwmed iin whiilch IGhdre moumttimg opercatioon i ¢ stfopgé&d in the
ot her mounting section of the first conponent nounting apparatus and
sel eBti vetyntisescasy ondeof inhe windels. With woiustiag angeseationheiepti mum
node can be selected by properly selecting the third continuous node, the
fourth condhnimusdlhonode oth¢ hethkap nodet iy esevhiont ke noliat ifngsaper at i on
in

component mounting apparatus but in either mounting section

of the first mounting section 101 and the second mounting
sectiqn 102 of the second device and a stop mode in which

100 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 mouhting section of
the other mounting section of the first component mounting
apparatus and the mounting section of the second component
moﬁnting apparatus perform  the substitute mounting
operation.

25 Moreover, teaching information of the reference



either one of the nounting sections of the first conponent nounting
appar at us cannot be perforned, the optinmum operation can be perfornmed from
the viewpoint of the overall production systemthat includes the two
conponent 20 nounting apparatuses by making either nmounting section of the
ot her nounting section of the first conponent nounting apparatus and the
mounting section of the second conpone®® nounting apparatus performthe
‘substitute nmounting operation. 25 Moreover, teaching information of the
reference 85 position in the board placenent position of the first nounting
section 101 (for exanple, teaching information of the reference position
obt ai ned bysabubhi ngn a War néoargor plenepent hepboblt tPraga hstthehe fpEsitt i oni ng
portion of the 5 placenent-position determ ning conveyance unit) and so on
can be useduasihgaekingohnflénnuticon eofandie r efereniey posprinahien PHe board
in the second nounting section 102. Wth this arrangenent, a work for
maki ng ea¢chenousfengncsecposntpenf oobhttheetieabhi ngbopeiagi or canrber
elimnated. 10 Moreover, it is possible to selectively use a synchronous
nmode i n whbehibheo€onneynngedopeaahsonthé pheitibnshgbpardi2a of the first
nounting section 101 and the conveyance operation of the second board 2b of
the secong]afBuBhtAgoseeiban dbA2 rarie isyncduron Zattan thieackmat hes and 15 an

asynchronous node in which the conveyance operation of the i. bQaru |- 2'a
G the theahi re¢ ~usé®unid NG RMQN linforma@iioandof the reference
position 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‘Za 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



first ~ the conveyance operation of the second board 2b of the second
nounti ng section 102 are not synchronized with each other. By so doing, the
nounting operation can be 20 perforned by sel ecting the optimum node from
the synchronous node and the asynchronous node according to the type of
the board, the nounting operation and so on, and the nounting process tine
can be inproved still further. In par@ﬁcular, when the synchronous node is
sel ected during 25 the nounting operation of boards of an identical nodel,
the 86 nounting operations in both nounting sections start concurrently and
end concurrently, and therefore, the nounting process tine can be further
i npr oved. MBRBOYEr , OPRE aEdAPSnentn noRAER ngTaPparLaCSus FECEBORF r af§edtj ust
before the reflow furnace, and the first board 2a and the second board 2b
can al so tencntoanely syndhrendustyneebReRheyYfiraRdnothera§osect i 6A€101 and
the second nmounting section 102 when the nounted boards are unloaded to
the refl owopnbotegspracehe Tihe oot updater tiByr 10mpvodeiing, the refl ow process
can be concurrently performed by concurrently loading the first board 2a
and the second boatdr@bvéent o tie rahipendnir nacgntsad haprrele tivsf | ow
process can be efficiently perfornmed in conparison with the case where the
refl ®w pracessgées persftor bedoby | Ueali ng filloer 15uthese, boamrd Zdeanditbhé second
board 2b into the reflow furnace in accordance with varied tim ng.
board 2a and the second board 2b can also be unloaded
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 1s performed by loading the
15 first board 2a and the second board 2b into the reflow
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 11IC

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




Mor eover, as shown in Fig. 3, by providing the unloaders 1A and 11A, the
pl acenent - positi on determ ning conveyance units 1B and 11B and the
unl oaders 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
t he 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-placenent 25 standby positions FA and SA, the placenent
positions FB and 87 SA and the post-placenent standby positions FC and SC
for positioning the boards 2a and 2b in _the conponent nnunting wor k ar eas
201 and 202 ead Bdcarbistaridcemgdtier stardPnPeRetionsi §CoheSFnff6Fmat i on
of the sizes of the boards 2a and 5 2b, the state of distribution of the
posi t i onspdiwhdring hehecbapodents and t2p b nbhat ednPehenst FCHNGRNY
di stribution of the positions in which the conponents are sucked and held
from t he wonpoaeads f 2eti agdda02 ceamndeserbatrihehyadefayniype eonpbaent
feeding unit is 10 arranged in place of the first conponent feeding unit 8A
or 8B orbadies sefontdecomfomeatideediinghenisti zZEBA aff tI8B,béards Zaceeptable to
provi de an automatic tray replacing unit to automatically replace the tray
t ypeSconpaimenthé eetlang ofi HistBibsoicoi of, thbepopiniomy Dpewaticbnths not
stopped by the 15 shortage of conponents of the conponent feeding device or
the |ike conipargerite spepooebt moumnftiedy, tired 4tweceonpodestribeedonsof
continuously perforned. In addition, the

the positions in which the components are sucked and held

from the component feeding device and so on.
When a tray type component ﬁeeding 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 1is
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 compcnent mounting, and the component
feed 1s continuously 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, 1f the constituent elements of the
component mounting apparatuses, such as the éomponent
feeding units, their automatic repiacing units, the
recognition devices, the loaders, the placement—position

25 determining conveyance units and the unloaders, are each




performances during the actual production, such as a fast nounting speed,
i.e., the real production capacity can be 20 inproved. Mreover, if the
constituent elenments of the conmponent nounting apparatuses, such as the
conponent feeding units, their automatic replacing units, the recognition
devi ces, the | oaders, the placenent-po%ition 25 determ ni ng conveyance units
and the unl oaders, are each 88 forned PAto a nodul e, then the conponent
nount i ng apparatus can be devel oped by properly replacing the el enents
according to the inprovenent of the nounting apparatus in the future. That
is, the conmponent nounting apparatus can 5 be developed,onlg b% rﬁglacing

t he nodul EOHRE@aERto cofReditent CfRnERE SPFRPRePRsTULF 1P He2PERGANENRL al

el ements. Moreover, if the constituent qlenents are forned into nodul es as
descri bedcabovee i 6evslppssi bbP¥ t FrEmSE L¥ni tIERIFEC Idangen®f EREMEPPES of the
boards and conponents 10 only by properl replacin%_the nodul e of each

const it ueaccorfibngntoeds amaumansnt ofl chBAgMEGEHE S yPR2BEtEhe i Rboar ds
and conponents, and the productivity per device installation area, i.e.,

t he areal tihheoflutureityTbah absothe domponssd. MBUNDrEbvaPPadiRERBuUGATt he
conponent nounting work area 200 of the _

5 be developed only by replacing the module of each
constituent 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 afcorementioned mountin apparatus 1s
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 be

25 described next with reference to Fig. 10 through Fig. 22.



af orenenti oned nounting apparatus is divided into the two parts of the first
conponent nounting work area 201 and the second conponent nounting work
area 202, the structure is not limted to the division into two 20 equal
parts and may be divided into two parts at an arbitrary ratio. (Second
Enbodi ment) The conponent mounting system and met hod of the second

enbodi ment of the present invention will" be 25 described next with
reference to Fig. 10 through Fig. 22. 89 According to this second

enbodi nent, as shown in Fig. 10, a plurality of conmponent nounting
apparatuses according to, the first enbodinent .are joined_together .to
constitute an eIectngPﬁgﬁ%%pﬁﬂeh?GﬁDGﬁF55E§6§V§D Sdtict | 3 %% Wne}%and a
board (unnopunted board ?r bare board) 2c to he nounted withﬂcot anents is
ef fi ci ent Ey9t oatid ient B1BEE ltEo#ﬁénéﬁF“ﬁﬁﬁﬁi'n&ogﬁﬁéPgtugPp€ﬁ& Sfdunt ed
board 2d is wunloaded. It is to be noted that this second enbodi nent is
provi ded BEFORARALI h§ t HRe hdAFatt FIPAE i 0aded £PraMShet98°prTht & and
mounted with no el ectronic conponent. However, the present invention is not
linited t 6ORRF$tARA PB afPEREANIEQCBBPAPBIFsBOBRERC EPaffa‘r PERSMGTE 0T he case
where an el ectronic conponent(s) is to be further nmounted on a board on
whi ch el edtreni andoapdradts (Wame ualtedadp asb P Hahat &l P9218) meGni8dPen t he

course of the production line of the electronic conponent-nounted board. In
t he abovemedstedt elth components 1is efficiently loaded into each

component mounting apparatus, and a mounted board 2d 1is
unloaded. It is to be noted that this second embodiment 1is
provided for handling the board that is unloaded from the

10 printer and mounted with no eleétronic ;omponent. 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 line 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 cdmponent 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



termof "unnmounted board” in the follow ng description neans the board on
whi ch el ectronic conponents have already been partially nounted. 20 In the
conponent nounting system of the second enbodinent shown in Fig. 10, three
conponent nounting apparatuses of Fig. 1 according to the first enbodi nent
are joined together to constitute one nounting apparatus group. Two
nount i ng apparatus groups are joi ned téﬁbther, and they 25 are referred to
as a nounting apparatus group A and a 90 nounting apparatus group B. In the
three places of a place |ocated on the pre-processing side of the nounting
apparatus group A a place |ocated on the post-processing side of the
mount i ng BppakdkdsapPetptas afidctheBpr eIB b£@c§§§ﬁﬁgpéﬁ§ésopftﬁeF#@Gﬁting
apparatus group B and a place |ocated on the post-processing side of the
mount i ng lappbedt ushgr Gl B RFe-Rree@yend i r st desecind Blpel t Riot@ti®gnnecti ve
conveyance units CCO, CC2 and CC3 (corresponding to the conveyance path
changi ng apPeaxa90d, gg02pradd 9D3prbece0lpheteidr sin ebbodbmeitp ralviesls ivgn be
noved in a direction perpendicular to the direction in which the board 2 is
conveyed ahde i so@abl®ha o mannt e beweadaZust @rcangl é ofant80 theegpees. As a
result, the el ectronic conponent-nmounted board production line is conposed
of the noumdcass appasaties d6 gheuprdntivey mepphraguapparaims Bgrawp B and t he
first, second and third connective conveyance units CCl, CC2 and CC3. The
upwar d arpl goswnbacdtadr ons e Fbgstifrocessahge side of the mounting

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 1s a flowchart showing the operation of

the second connective conveyance unit CC2 of the component

25 mounting system of the second embodiment.



the directions of novenent of the connective conveyance wunit CC. 20 Fig. 11
is a flowhart show ng the operation of the first connective conveyance
unit CO of the conponent nounting systemof the second enbodinent. Fig. 12
is a flowmhart showi ng the operation of the second connective conveyance
unit CC2 of the conponent 25 nDuntingfggsten1of t he second enbodi nent. 91
Fig. 13 is a flowhart show ng the operation of the third connective
conveyance unit CC3 of the conponent nounting system of the second

enbodi nent. Fig. 14 is an enlarged schematic plan view 5 show ng a nounting
apparatus group A and a first connectiye conveyance .unit CCl, l.ocated on the
upstream si de of thglgboéﬁdlébﬂ%egiﬁﬁg & e SHOSH Tt ?ﬁ%.oa%?a?ﬁgnuﬁﬁard and
downward arrows in the figure indicate the directjons og nmovenent of the
first conhBetitiéI€o Wini §OBCAY2R0S FHEL 18G5 Uh ERF aFgE®R O Rémat i ¢
pl an view show ng a conponent nounting apparatus Al |ocated on the

upper nost MeEREARTSFHELEN PRethBuREFAGJapPRPELES group A |ocated on the
upstream side, the first connective conveyance unit CCl and a printer 900

| ocated on the 15 up&Breahfsi 48 ofnt hendArEee SFREMREIFoaPd 2€onveFince
direction of Fig. 10. The upward and downward arrows in the figure indicate
t he 8irecshonsnef anDoenthngofPPAEAERFSEroEBnAcenfve EbRVEY SREESGHIVECT , and

t he sidew se arrows , ,
conveyance unit CCl located on the upstream side of 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 CCl.

10 Fig. 15 is an enlarged schemati; pl;n .view
showing a component mouﬁting apparatus AI located 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 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 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 coﬁnective
convevance unit CC2 and a component mounting apparatus BI

25 located on the uppermost-stream side of the mounting




i ndi cate the board conveyance direction. 20 Fig. 16 is an enlarged schematic
pl an view showi ng a conponent nounting apparatus Alll |ocated the
downnost - stream si de of the nmounting apparatus group A |ocated on the
upstream side, a second connective conveyance unit CC2 and a conponent
nmounting apparatus Bl 25 | ocated on the uppernost-stream side of the
mounting 92 apparatus group B located 838 the downstream side of the board
conveyance direction of Fig. 10. The upward and downward arrows in the
figure indicate the directions of novenent of the second connective
conveyance unit CC2, and 5 the sidew se arrows indicate the board conveyance
di recti orapp&rgtud 7 grsuan Bnlacgéddsodentibiec guiwnstuieam shdai gt atBenponent
nmounting apparatus BlIl |ocated on the downnost-stream side of the nounting
appar at usb@x odip cBnviegeaiced dnrébeidowrst r @am.silde, a Ther droemkecthde 10
conveyance unit CC3 and a refl ow device 904 | ocated on the downstream side
of the undiéwiiCBrd nathewboand thaveianre hdecdiontbk Figediiomheo@pward
and downward arrows in the figure indicate the directions of novenent of

t he thir dhoeOREeEt b¥etBeN¥ey3nde dominle €G¥e amhudmmsidamse aczpwandls

i ndi cate the board conveyance direction. Fig. i Q is a schematic plan view

shovg ng tige t Y0 SPLEE | - PP T 18d 1Sa B8 Ot Yoand Eomnedyineefdt secandnsecond
connective conveyance units CCl and CC2 in the component nounting system of
the second enbodi meptyof £59.140.adheenlarged 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 1is 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 1indicate 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




20 upward and downward arrows in the figure indicate the directions of
novenment of the first and second connective conveyance units CCl and CC2,
and the sidewise arrows indicate the board conveyance direction. Fig. 19 is
a bl ock diagram showi ng the structure 25 of the control section of the
el ectroni ¢ conponent - nounted 93 board production [ine of the conponent
nounti ng system of the second embodi meRt . Fig. 20 is a bl ock diagram
partially showi ng the peculiar portion of the conponent nounting system of
the 5 second enbodinent in the control unit 1000 of each conmponent nounting
apparatus in the el ectronic conponent- nounted board production |line of the
conponentPe@imt PAgAUGHEPR midnet el sERendoBRBBENReMOUNE G 29y§sery of
perspective view showi ng an exanple 10 of the connective conveyance unit CC
of the el®et restend compohEmiount ed board production |ine of the conponent
mounting system of the second enbodinment. Fig. 22 is a plan view of the
connective conveyahit®e. udPtieCaolliak RBIrEm Amnglahkyt firedlednpbient
nount i ng apparatuses Al, Al and ATTT of the nounting apparatus group A of
the conpoemntiamupbingosysifenthehecmromendi deowmwuing ngyséem ons the, A2 and
A3 (each corresponding to the first mounting section 101 of Fig. 1) are
arr ahged sacdid fewnnddsneet of ifi gth20 DOntawd t hevirearl @9 @e abuneebal
sections al, a2 and a3 (each
component mounting apparatus in the electronic component-
mounted board production 1line 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 AlI,
RIT and AIII 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 coﬁstitute
the first one component mounting apparatus AI, the front-

25 side mounting section A2 and the rear-side mounting section



corresponding to the second nmounting section 102 of Fig. 1) are arranged on
the rear side. The front-side nmounting section Al and the rear-side
nounting section al constitute the first one conponent nounting apparatus
Al, the front 25 side nounting section A2 and the rear-side nounting section
94 a2 constitute the second one conponsnt mounting apparatus All, and the
front-side nounting section A3 and the”“Fear- side nobunting section a3
constitute the third one conponent nounting apparatus Alll. Likew se, anong
the three 5 conmponent nounting apparatuses Bl, BlIl and Blll of the nounting
appar at us group B, the front-side nounting sections Bl, B2 and B3 %each
corr espond? n§oR6tLRBCE| ride nERFAThgONE e QORIPNERE JFOR LN ) 28RPE 4FHanged on
the front side of Fig. 10, and the rear-side nounting sections bl, b2 and
b3 (each &DIcorrdspbardifipnto sife JeuBid HOuPeFRCRedfi R 02Ndf TERGT 1) are
arranged on the rear side. The front-side nounting section Bl and the
rear - si desheeimourt isert $oPtn cohstdRt et uthethe r SR1BRORDIBORBRTCABUNt i Ng
apparatus Bl, the front- side nounting section B2 and the rear-side nounting
section Ifow2tivonstappieatie sBEDhd one Lodgpdsent ranand ngthppataras 311
and the front-side nounting section B3 and the rear side nounting section b3
cons§i t ut eomprendrit r diooné iognparentatuarmt Big appar adwd BINI SifniE&ely to
t he conponent nounting apparatus of Fig. 1, each nounting section is
mounting apparatus group B, the front-side mounting sections

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
RII, 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 examplé of the placement conveyance unit,
corresponding to the first placement-position determining

25 conveyance unit 1B or the second placement-position




20 provided with a |l oader L (one exanple of the pre-placenment conveyance
unit, corresponding to the first | oader 1A or the second | oader 2A of the
first enmbodinent), a Y-table T (one exanple of the placenent conveyance
unit, corresponding to the first placenent-position determning 25
conveyance unit 1B or the second pl acenent-position 95 determ ning
conveyance unit 11B of the first enbodPRent) and an unl oader U (one exanpl e
of- t he post-placenment conveyance unit, corresponding to the first unl oader
1C or the second unl oader 2C of the first enbodinment). Mreover, 5 a bypass
| ane BP (corresponding to the bypass conveyance unit 30 of the first
enbodi nengtésnpriovy dednivaveheemuddite 1pBridfontiet €AESKr orrb e g@eBBUNt i Ng
section and the rear- side nounting section. Mreover, a first nmounting | ane
JA is composecrof url®addmoader (bA:, ax¥mpabl eoTAlthan pesoadéacemanta | oader
LA2, a Y-table TA2, an unloader UA2, a |oader LA3, a Y-table TA3 and an
unl oader d#AByeydmcdh el ongecvorassendesgotof tort fSirde umiardary secefons Al
A2 and A3 of the nounting apparatus group A A second nmounting lane Ja is
conposed e asd@aterudbodddy 2C Bt atile Tatst eembodigester) UalMornebvader La2, a
Y- table Tat, an unloader Ua2, a |oader Lai, a Y-table Ta3 and an unl oader
Ua3,s whi ch bebepg tiark SBPi ésocefrespandinde tatngi bypsect i oosvayana? and a3
of the mounting apparatus group A. A first bypass | ane BPA is conposed of
first 20 Wdwwough thi tHebypass eobveyasee)urdist rBRLIBPZanth&P8iddle
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 unlocader 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, a2.and a3 of the mounting apparatus
group A. A first bypass lane BPA 1is composed of first
20 through third bypass conveyance units BP1, 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 LB1l, a Y-table TB1l, an unloader UBl, a loader LBZ,




arranged in the center portions of the three conponent nounting apparatuses
Al, Al and Alll, respectively, of the nounting apparatus group A
Moreover, a first nounting |lane JB is conposed of 25 a |oader LBl1, a
Y-table TB1, an unl oader UBl, a |oader LB2, 96 a Y-table TB2, an unl oader
UB2, a |oader LB3, a Y-table TB3 and an unl oader UB3, which belong to a
series of front-side nounting secti on$fB1, B2 and B3 of the nounti ng
apparatus group B. A second nounting |ane Jb is conposed of a |oader 5 Lbl,
a Y-table Tbl, an unl oader Ubl, a | oader Lb2, a Y- table Tbh2, an unl oader
Ub2, a | oader Lab, a Y-table Th3 and an unl oader Ub3, which belong to a
seri es ofa rearalsielelBiown iugleadey om2 bla beedew W33 ofat hetabbft Thy

apparatus group B. A second bypass |ane BPB is conposed of fourth 10
t hr ough sind hgn byplassdeniiEsandel cni sl B, tBRS el B0 L af FaRgedl#f t he
center portions of the three conponent nounting apparatuses Bl, Bll and
BIIl, respenttiiedyseotiohe BirouB repdppar afushgr pirB.ing eheabypass
conveyance units BP or at least the 15 bypass conveyance unit BP | ocated on
t he downsire@eamBsi ded afecdrie tmartti mpniayande s restposed soEoapbsededbf an
upper-side bypass | ane and a | ower-side bypass | ane arranged on the | ower
si des of tihel upper~siattd byfess bkanejnldeetiern widbbypassloddaeslbdn l#e Yecured
even though the installation area is 20 small, and the space utilization
ef fici enaawen he, iscrnedsedieMUEDyes , 1oaddhilsalcase, Y+tabse atioépeadl e to
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




arrange each nounting |lane on a roughly identical plane as that of, for
exanpl e, the upper-side bypass | ane, use the upper-side bypass | ane
specially as an unnmounted board 25 conveyance | ane and use the | ower-side
bypass | ane 97 specially as a nmounted board conveyance | ane. |If the bypass
conveyance units BP or at |east the bypass conveyance unit BP | ocated on
the downstream side is conposed of twd/bypass conveyance units juxtaposed
right 5 and left, then a plurality of bypass |anes can be nore easily
provi ded. Each connective conveyance unit CC (Cd, CC2, CC3) receives one
board 2 (2a, 2b, 2c, 2d) fromone lane that is |ocated adjacently to each
connect i e ecoimieyance al GuaurtedCO @t | coatethrore t lenaipst r eam si de of the
board conveyance direction and enabl es the unl oading of the board to one
conveyance | ane thdif ithd doatsets atjracgirige tunieas BP connettl¥@stobiveyance
unit CC and | ocated on the downstream side of the board conveyance

di rect i ombydzanh cnnnsadrice b © @ eydnteedinit GG hédswias stearct sit@e rosighl y
identical to that of the aforenentioned |oader L (LAl, LA2, LA3, Lal, La2,

La3, LBl,cduBsddB3or Lo LbZpabh3)onivhea¥deabhei s ( TAktapbh2d TABghTal , Tat,
Tai, TB1, TB2, TB3, Tbl, Th2, Tbh3) and the unloader U (UAl, UA2, UA3, Ual,

Ua2,5 Ua3,ardBlie ¥B2, tUR3, 20 dhlraldbz; bE3)byasuk hasaaest remi ube rowghl y
identical to that of the first and second | oaders 1A and 2A, the first and
second placenBitsRAsiddPon determi ning conveyance units
Each connective conveyance unit CC (CCl, CCz,
CC3) receives one board 2 (2a, 2b, 2c¢, 2d) from oﬁe 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

e

15 conveyance unit CC has a structure roughly identical to
that of the aforementioned loader 1L (LAl, LAZ2, LA3, Lai,
La2, La3, LBl, LB2, LB3, Lbl, Lb2, Lb3), the Y-table T (TAI,
TA2, TA3, Tal, Ta2, Ta3, TBl1l, TB2, TB3, Tbl, Tb2, Tb3) and
the unloader U (UAl, UAZ2, UAB; Ual, Ua2, Ua3, UB1l, UB2, UB3,
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
1R 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 board



1B and 2B, the first and second unl oaders 1C and 2C of the conponent
nmounti ng apparatus of the first enbodi nent. The 25 section CC can be driven
back and forth in the board 98 conveyance direction by synchronizing a pair
of belts by neans of a drive device of one connective conveyance unit

notor or two connective conveyance unit_notors. Mreover, w dth adjustnent
can be perforned according to the w dt 8of 5 the board 2 by maki ng the
position of at |east one. belt novable with respect to the other belt
according to the wdth of the board 2 to be conveyed on the basis of the
size data of the board 2 preparatorily stored in the nmenory Mor a

dat abase dQDIeyNLTFe @Bé@FEF@@IP% IHE ST et 21Pdn Be med by
rotating a ball screw arranged in the w dthwi se direction by the driving of
a notor frgand dof aadirdyensRviae the et FRIEECHIVECISGT AR ToVIRYta nenber
for supporting one belt fixed to a nut portion meshed with _ the ball screw
cl ose to mwrt@part twontanneabévef 6pnYEYSBFEoLiTg MO ISt-herMPEFPVER t he

wi dt hwi se direction. If the notor for the width adjustnent is a pul se notor,
then the widith adfjwstment cmn dee grerfaormad a5cordiard iy tHe putded dbtor by

t he nunber of pulses wth an automatic wi dthw se shift pulse signal fed
fronsthe tont bokrdni2t UPOfakingheh20 poketidhi 9fwiatt hladf bistofentPdperati on
is not performed when the board is detected by the board detection sensor
DC movable with respect to the other belt according to the

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 é 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 boardnis detected.

Fig. 21 and Fig. 22 show one example of the

25 connective conveyance unit CC. Details will be described



of the connective conveyance unit CC and perforned only when no board is
detected. Fig. 21 and Fig. 22 show one exanple of the 25 connective
conveyance unit CC. Details will be described 99 later. A pair of conveyor
rail portions 112 and 112 for | oading and unl oading the board 2 are placed
on a turning device 121, and the turning device 121 is made rotatable to

an angle of at |east 180 degrees, preféPably 360 degrees, 5 by means of a
rotation drive device 122 such as a rotary actuator. The turning device 121
is noved in a direction perpendicular to the board conveyance direction by
a drive section 302, such as two air cylinders 3021 and 3022, of a

| at er - destatbed sdcopalinmoyingoonnetyo30raind el @ss t hé21@nconyeyafiee of the
board 2 held by the pair of conveyor rail portions 112 and 112 with respect
to any onecadiitbeahidr sinlomauntyi rnd dnmaidd, 2t beef plstceby passa | anenBPA and t he
second nounting lane Ja. The air cylinder 3021 enables the turning device
121 to bedpostéi phed andethdetuomenofdéhicd 51 abuns i mgdé anetdAakhd the bypass
lane BPA, while the air cylinder 3022 enables the turning device 121 to be
posi tioneghi Angiltheyt aite Déadthel BOr segrewst i g dfarablhy aded thgrsespnd
nmounting | ane Ja. Moreover, when the first bypass |ane BPA is conposed of
the $wo uppemeand lonwes 20tbypess dranes ddgaiddsl Zanshehcaenveyedotaryheir

respective bypass |anes by noving up and down the turning device 121
actuator. The turning device 121 1s moved in a direction
perpéndicular 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 aif 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 urning device 121 toc Dbe
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



by a drive device 1202, such as a rotary actuator, of a first noving unit
1201. Reference nuneral 309 denotes the control section of the connective
conveyance unit CC, the 25 control section receiving a variety of signals
described in 100 detail below, controlling a distributing or integrating
operation on the basis of the received signal and outputting a signal
described in detail below It is preféfible to provide each conveyor r ai
portion 112 with a 5 contraction rail 1121 at its both ends or at |east one
end portion so that the radius of the turning device 121 in its turns can
be reduced as much as possible by bending or expansion and contraction. As
an exanplaéctdil hédonnectbuerodhvaganse disitriGCtim) @rboaRrdedEsfvdydi ng
device for conveying circuit boards 2 to be fed to the el ectronic conponent
mount i ng appeaatars, oorethepediddical | g athear deceived nsdevite ahdt
perfornms distribution of circuit boards 2 for a plurality of board
conveyanceutpattising desetiphed biédowribedetiai | detbhlr ebelence 15 0iFigs. 21
to 27. It is noted that |ike constituent: nenbers are designated by |ike

r ef er encepraii@r b Se te opuhoide édeh deemvargsr Fagl @drshomslihewbohrd
conveying device CC, and Fig. 22 is a plan view of the board conveying
devize Wiehtr20cisn araexanpbe at ke oGomheetidse cxomteybmeet uone efdFi g. 21.
Thi s board conveyi ng device operates for conveying a board 2 carried in

from any @her odn asd i #1854t O ey i POShE | Ofe 1dudning device 121 in its
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 appafatus, 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 like constituent
members are designated by like reference numerals throughout
thevdrawings.
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,
é 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



a second conveyor position 11-2 and a third conveyor position 12-2, which
are | ocated on the upstreamside, to 25 any one of a first board-conveying
conveyor portion 21, a 101 second board-conveyi hg conveyor portion 22, a
third board- conveying conveyor portion 23 and a fourth board-conveyi ng
conveyor portion 24, which are located_gn the downstream side. It is noted
that the first board-conveying conveyoﬂoé portion 21, the third
boar d- conveyi ng conveyor portion 23 and the fourth board-conveyi ng conveyor
portion 24 that serves for use as a bypass |ane are arranged at an equal
hei ght | evel, while the second board-conveyi ng conveyor portion 22 is
arranged $erondecbaard-cerBAYIDYPESEVENAE POTrABOVEe L4 el B YRePPBEFTH
boar d- conveyi ng conveyor portion 24, although the second board-conveying
conveyor porvévm@ocomeyybe partied as iamc e forepi RgREADEANHBHERI The
board conveying device CCis provided with a conveying and turning device
1101, a fe¢omveywwi ngrohph 2201,whishaagécdhuiﬂﬁvdngnuﬁgﬁiSGQWaﬁaréa@ontro
section 309, where these unit.- are integrally forned into one unit so as to
execut e fsid4¢i onstolst hetbdardhadorhheyifigrdevbeardStoreeyhry denvVe¥srof the
conveying and turning device 1101 and the like are integrally forned into
one &init,pdéheidwarzt, 2@heomieyrdgbdayieeo: gangbeomyedey oguiner tiripasd in
terms of its installation space as conpared with the conventiona
connect i vend¢onvey afiwer tini tbdarel-wdimge yiovg acbnvegybracpemigiomnni24 i bhat
conveyance direction 3Y of the circuit board 2 as

serves for use as a bypass lane are arranged at an equal

height 1level, while the second board-conveying conveyor
portion 22 is arranged for use as a second bypass lane
10 above or below the fourth board-conveying conveyor pprtion
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 bbard 2 as

shown in Fig. 22. As a concrete example, whereas the

25 conventional connective conveyance unit requires an




shown in Fig. 22. As a concrete exanple, whereas the 25 conventi onal
connective conveyance unit requires an 102 installation space of about 1.8
m the board conveying device CC of this enbodi nent requires only about
0.45 m In the follow ng description, the conveying and turning device
1101, the first noving unit 1201, the second noving 5 unit 301 and the
control section 309 are explained in &é&ail. 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 15
121 and a rail_contracting unit 131, and perforns the conveyance of the

circuit bbRFBaRlalbAy tIRECONPEy are@ut dilr-éct Pon B¢ amPae FCOPNENGTSF the
circuit board 2, as wel| as the contraction of rails. The holding and
conveyi ngdeB¥feeCL110f wahth egbadimsnt fIRdhorel nghakd 3bemkey? n§°t Re circuit
board 2 toward the conveyance direction 3Y, has a pair of conveyor rai
portions In2 thsonfeydpwhabt Slesks intnid béhe depviepdbryi ¢id 1T8rReRddri vi ng
the conveyor belts 113 as shown in Figs. 24 20 and 25. Each of the conveyor
rai | portdenscdl12lBas &heaiflirsiremoarindl 27 ithi B30 ext Errissefong MR&FLEEnveyance
direction 3Y so as to be able. to support -both-side end edge portions of
t he Boar dugial cifyj t kedcohbeyamoa il esticdi odyY, 38Ad are explained in
detail.
First, the conveying and turning device 1101 1is
explained.
The conveying and turning device 1101 is provided

10 with a holding and conveying device 111, a tu;ning device
121 and a rail contradting 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




contraction rail 1121 which is rotatably fitted to each rail 25 nenber 1127
at both end portions of the rail nmenber 1127 as 103 detailed | ater and which
is moved between a conveyance position 1122 and a bending position 1123 by
the rail contracting unit 131. Each conveyor rail portion 112 is provided
on a base plate 1124. Moreover, in ord i that the 5 width between the
conveyor rail portions 112 extending allong an orthogonal direction 5Y
orthogonal to the conveyance direction 3Y and to a thicknessw se direction
4Y of the ~circuit board 2 to be conveyed can be adjusted according to the

wi dth of the ¢ uit board conve ed e convey r rtion
112 shown® %ﬁatLﬁg dﬁé%”é|a O%%%% SYER g% e o%&ng% 39?8
sliders 1125, which e |d ase plLate 11 e o hegona

di rect i onPOSY1RY r%ﬁ%ﬁl ﬁ&g ?ot ?qi%ﬂﬂ ?8?&&%?? §t%§ §? C|rcuE'e?ent|aI
direction. The conveyor belts 113 are belts which e tend anng %he conveyor
rail portF%%%rqqﬁﬂ%%dUﬂﬁFcﬁiguppoFP Iu§°Q¥§%ﬂﬁtr%b§ #°554Prh bot hi§i de end
edge portions of the «circuit_board 2 placed thereon and con% X circuit
board 2 PHWEFEeE heR cenbefanesatifrétefon HTCTHR bett OFFTE g bo Fgﬁon 114
is provided wth, in this enbodiment, a notor 1142 for drlvlngfihe conveyor

bel t5 113widih viestwesn athe qnsievers 1ot L POFEienSehdRoR*EERAGHI1 #4228 and

conveyance pulleys 1141-3 to 1141-9 nounted on_an output shaft of the
an orthogonal direction 5Y orthogonal to he .conveyance

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 tn Figt'
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 shdft 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




not or

the pulleys 1141-1 to 1141-9 as shown in 104 the figure,

1142, as shown in Fig. 24. The conveyor belts 113 25 are wound ar ound

sequence of pulley 1141-1 to 1141-9 to pulley 1141-1 so as to nove t
circuit board 2 toward the conveyance direction 3Y. In addition, the
conveyor
1141-9 are provided in each of the conveyor rail portions 112. Wth the
hol di ng and conveying device 111 constructed as descri bed above, the
circuit board 2 is conveyed toward the conveyance direction 3Y by th

belts 113, the belt s drive ppgfion 114 and the pulleys 114

f 10 th tor, 1142 wi_th both-si.d d ed t] f th [ it
of 10 the gt oF 1442, WLk ReLl sLde end sage Rord ong ol ey geLicuid
portions

t he

is h

, tively. T t [ devi 121 is. it f t
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and nove in a

he

1-2 to

e drive
board

or rail
ni ng

37 in a

direction 124 %;g nd the axis of .the tota%’ng shaft 1237, which extends

al ong t he "PHRAL E?wFQ@VHV?BEFigﬁrGE?lBP he circuit board 2, as shown in

Fig. 23. The turnin& device 121 is equigﬁed with _a rotary actua&g&_lZZ as a
&e

turn 20 driving sou

t
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out put shaft 122a of the rotary actuator 122 fitted to %lgase pl at e

t he
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provided in each of the conveyor rail portions

With the holding and conveying device 111
constructed as described above, the circuit board 2 1is
conveyed toward the conveyance direction 3Y by the drive of
the moﬁor 1;42; 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
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
driving sourée, 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

turning mechanism 123 is fitted to one end of a lever 1231




2S turning nechanism 123 is fitted to one end of a |ever 1231 105 serving
for transfer of rotational drive, and a rod 1233 having a shaft 1232 is
rotatably fitted at its one end to the other end of the |ever 1231. A

pl anet gear 1234 is rotatably fitted to the other end of the rod 1233. The
S planet gear 1234 is to be engaged wi thsan internal gear 1235 and a gear
1236, and a plate 1237a fixed to the rotating shaft 1237 is fitted to the
gear 1236. The rotating shaft 1237 is supported against a frame nenber 1110
of the board conveying device CC via two bearings 1111 so as to be 10

turnable in their_circunferential di Lon i.le t bearj ngs 1
support tTRFHHEE Prat rff@ﬁeﬁhélénaoéggiﬁgalrgggpghg SHai f%3 %%%%onnected
to the base plate 1124, of he hol di nd conveyin i 11 ile the
ot her en %‘ffngt he F%?‘i?i r]ré?’%hdfst IO o Jn%%?%dagoq?él %t%eer-%%%\é\?{jbed 15
shaft 2035. Also, a shaft_1238 f.or bot ot ation_and up- and- eis
insertabl%h?nPBh%rgGPge‘ﬁ%lggSf'%QW?ﬂﬂihi}‘ 12§%3Pf?%6538FFF0H29¥2fgggnc;
nuneral 1239 denotes a stopper. Also, the fra nber , 1 is fi,fted onto
a base preftarays? fitted ttgpatl%?i%peéo@q a??&g%ngr?%e}%%hogok%? 20
direction 5Y on a frane 1120 of _the board conveyin gevin CC. Cfgﬁﬁtion of
t he ¥ ur ni PreTHic B8HTs P43 16orkst Pgc£8g29588 Haser Begn Go%ai §°8kptarned. Wien

t he out put shaft 122a of the rotary actuator 25 122 is turned fgrmard in
its circu®rentrar dizfotidndigeplate 1237a fixed to the rotating

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, whiie 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 orthogonal
20 direction 5Y on a frame 1120 of the board conveying device
cC.
Operation of the turning mechanism 123 constructed
as described above is explained.
When the output shaft 122a of the rotary actuator

25 122 is turned forward in its circumferential 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
position 128 by the planet gear 1234, the internal gear 1235 and the gear
1236 via the 5 | ever 1231, the shaft 1232 and the rod 1233. Resultantly,

t he hol di ng and conveyi ng device 111 cq ected to the rotating shaft 1237
is turned by 180 degrees. It is noted "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 fromthe second position 128 to

0 R S R B R

the rotar i’ be above iI's sti

al l owabl e to enp not o Further, 15 although descrlpt 9 has been
made on at E%n§¥1@&%ﬂ€ﬁall XQHBP%Q S viRES h 5?28%? S |% |g§ 24 and
26, the invention may be carried out S|n1IarI¥ ﬁ% grns i i_n _.other
verti cal SFr?ECPPﬁéHlGPréggldﬁ% ahﬁﬁFon?hBOFét °Bo ﬁaéﬁfné BnPtast i s
explained 20 with reference to Figs. 24 and 25, 25 It ted th t t he
rail cont99%¥|hé3ﬁnlﬁh§31nF%rn%#o%$@%d £ eaf B?etﬂ%aﬁoigggoylﬁal ®porti ons

112 of the above-described holdlng and.  conveyi ng_device_111 with _the sane
n

strudturelerereldnte KhResARIT322dencies HRIrFoR Hevdce RpSultantly,

the holding and conveying device 111 connected to the
rotating shaft 1237 is turned by 180 degrees. It is noted
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 tﬁrned by 180 degrees from the second position
128 to the first position 127.

Although the turning drive device is 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.

It 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




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 rai

portions 112 so as 5 to be rotatable about a center portion 133a as a
rotational center. Also, one end of a,lj-nk rod 134 is rotatably 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 |ever 112l1a provided on the
contraction rail 1121-1. 10 Simlar to these, one end of a link rod 135 is

rotatably_, connected to_the.other_end rtiqn of _ihe ver. L il.e the
other end Rf ti#er o&° §aF§lP8ta?%b?y ¢§%1ne§ng ?% 6%%F é%ﬁ#%ﬁaﬁfwré%er 1121a
provi ded on contraction rail 1121-2. t is nhoted that_i i gs. and 25,
D oot r aceTarPyer | EAs5a5s  Phc ke SRaPRaS, | gt THPTe 3aetredat Bhg
contraction, rail 1121-% and a contrqgt'on rail %121 kocate? onltg rIeft
side is @ELUREUCHECE heSzoht r GRERONCTAI FO 1925 - 7F oPOERpPENdLi 6nS " “Sake. The
contraction rail 1121-1 and_the contraction 20.rail 1121-2 e rotatably
fitted tottheVRichr+@spbhERhgteontBy6PRVEYPE 135 P%§%é8?Fv%?g,sgoa53 to
turn_between the conveyance position 1122 and the_bendi ng si.tion. 1123 as
desc?i bedt@abBverapabgltfeaPetat fngeBhEFt PBFTLAR ﬁg??e9slf4f% tRBGH i n Fig.

24 in the case of the contraction rail 1121 25 1 and_about the ro ?ting
shaft of @ﬁ@t%@||eyAl§g1_gxuqognd of a link rod 134 1is rotatably

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.
iO Similar to these, one end of a link rod 135 1is rotatab;y
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 pdsition 1123 as
described above about the rotating shaft of the pﬁlley 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.




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
pul l eys 1141-5 and 1141-7 are 5 provided at one-end portions of the
contraction rails 1121, respectively, and rotating shafts of the pulleys
1141-5 and 1141-7 are disposed so as Q) be | ocated on circunferences about
the pulley 1141-3 and the pulley 1141-&, 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, either the distance between the l e 41- dgh Lle
1141- 4 nofh%ﬁ%ga?%'t aﬁgI% B’H'?L@Eé’n %%'&n?‘é@p%ﬁ&é&]&ﬁé Slt]ﬁlfg—p%l %9%?41}/7
does not change. Accordi nglyy, even when 15 the caontraction rails.1121 are
t ur ned assﬂbggﬁFbeBea %lgﬁagﬁéﬁPF§ﬁcép%ﬁl%%ﬁ/ ﬁﬁné@?aiﬁopgﬁngéoPorce

that is acting on _the conveyor belts 113 is prevented. Operation of the
rail cont¥aktfnblehit 131 constructed as described above is described
bel ow. When the output shaft of the drive device 132 i X%d al ong an
arrow 136a so that £Wetheler B8 | PUldPNEd ‘dfdat tﬁguienfg port PR 133a
along an arrow 137a, the rods 134 and 135 are noved, causing the_levers
11218 of BYRVidemtahcPRencr@i Pariions 10énahﬁlg@nﬁ}fai;‘éé%c{f?\%gﬁy,11126/be 25

nmoved al ong an arrow 138a. This novenent in turn causes the_ 109
respectively, and rotating shafts of the pulleys 1141-5 and

1141-7 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 éonveyance position 1122 and the Dbending
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 belfs 113 is prevented.

Operation of the rail contracting unit 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



contraction rail 1121-1 and the contraction rail 1121-2 to be turned from

t he conveyance position 1122 to the bending position 1123 as descri bed
above about the rotating shaft of the pulley 1141-3 as a rotational center
for the contraction 5 rail 1121-1 and about the rotating shaft of the pulley
1141- 8 as a rotational center for thejgentraction rail 1121-2. Meanwhil e,
when the output shaft of the drive device 132 is noved al ong an arrow 136D,
the lever 133 is turned along an arrow 137b and the |levers 1121a are turned
10 along an arrow 138b. Accordingly, the contraction rails 1121 are turned

fromthe pgpdlnge P L*%ﬁf 1133_t0 e th%o@ﬂﬁ?&i%?iféﬂ” 1122-2A3o
e rai

descri bed above, 'w e provision of th contracting unit 131, the

contraction {aihssliednPrayl dedhAlyanle DOID And, Pofdd o efot Beqcanyeyor

rail portron b&écorne n € overa ength of the conveyor

il ' .11 b h . [ [ :
ol i ng SHECCohbyl 177 dovi RS TILE e ey 1 WB® CrATAGCasyree To1
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the circuit Meanwhile, when the 'output shaft of the drive

device 132 is moved along an arrow 136b, the lever 133 1is

turned along an arrow 137b and the levers 112la are turned

10 along an arrow 138b. Accordingly, the contractidn. rails

1121 are turned from the bending positién 1123 .to tﬁe
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, 1in 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 139%9a 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



board 2 can be turned in a space smaller than in the conventional case, and
noreover it is no | onger necessary to nove up and down the conveyor rai
portions 112 for turning 5 operations, as would be necessary in the
conventional case. In addition, providing the rail contracting unit 131 is
effective al so as nmeasures for avoidanc_ﬁl f interference wth adjacent
conveyors or operative units. Furthernore, with the pulleys 1141-4 and
1141-7 10 added and by changing the way of stretching the conveyor 15 belts
113 between the pulleys as descri bed above, it becones inplenmentable to

h |1 h_of_.th [ [ 12 witho ddi
ny. tonsi OiPe TOP TG ORI BUITS 1195 A CRODGRCRR” ol Syt HUGT: | & usoq

as the drive degice 13% in_this enbodi ment as descr,i bed_above, it _.is also
possi bl e £830Se 4 rottbr PeThE"T3t%t ioh 6f TRECT evidF nﬁsanal B g

i npl enented b sin% a rotar%rl ctuator or,a potor.. Further, althoqu t he
contract i GRPVEPFLORE21°858/ 2 ‘%r%%%%‘ﬁe%tltbolt% RhdLHe L R % ai
portions 112 and both noved in the above description, it is also allowable
that onl yMVEhEP GRE FPWPhéRSi SORTFYR Tad@drdiRvg HoPSelldti ¢ GF-
installation space or the like, It is also possible to provide a

cont rPact | OReF& LOR3p1238nPUAE BReNERGSSAIYNET IBS GRRAFRIL P! %S on 112

111 Further, the contraction rails 1121 are formed so _ _
In 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 éhanging 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 1is 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, it 1is also allowable
that only either one of them is moved according to relations
of the instéllation 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.




as to be bendable in the gravitational direction in the above-described
enbodi nent. However, without being limted to this, it is also possible to
adopt a structure that 5 allows the overall length of the conveyor rail
portions 112 to be reduced w thout changing the tensile force of the
conveyor belts 113 as conpared with the conventional case. As an exanple, a
structure that the contraction rails 1121 are bent in the
anti-gravitational direction or extended 10 and contracted relative to the
rail nmenber 1127 in its extension direction. Further, the turning operation

of the hol ding and Fﬁggxgyin?hgeghﬁgr%é%ngl%gil%yi?%ggaq%v%%§m£%lS%nd t he

bendi ng operation o e"contractron’r rail contracting
unit 131 gan b kRSN, elnen, | OSREDIEILLY, Ol eath et oy
e e gL By b g "k 2Ok 1R g, delaga 20 1202
o cnbogh el and.a L1 {S{AIOVL00, EShant SILAZ03 ubLgh Le, el ven by (he
Ot on RS It sty T8, TEGhan s 1200 has 30102032, 3,412 | ever
protrusivgéylﬁgogggggegnM&Q%Ohﬁveéhgggghgtthe 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 1127l 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




one end of the lever 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 connected to the link ball 2034 and the other end
connected to the rotating shaft 1237 aqﬂj¥hich is arrayed coaxial with the
rotating shaft 1237. 10 It is noted tha he drive device 1202 is fixed to
a fitting plate 2036 which is fixed to the base plate 3032 fitted to the
slider 3031 on the frame 1120 and which extends in the thicknessw se

direction,4Y. Therefore, as described |ater en_t caonveyi ng and turning
Govi ve 3158785 PEST TeintEY, g o ot riehtion Bheatbiah ne s

3031 by th econd moying unit 301, the first Vi ng._uni_t 12%## s al so
moved togé?ﬂ r.2APsB, Z%gr%@tFHélF’S dt PSHvéﬁlegﬁ@nr iy egh 1 $37 in
its circunferential_ direction causes the shaft 2035 20 to rotate in the

same di r e€RPoR"Es Odeddtd PeRVebhove31t he SRe¢itsicohy of"RHet | FAR BaFI <3534

prohi bits the shaft 2033 frombeing rotated simlar in the circunferential
di recti ontCtdgePhEr si9arathe Wdithcuhfer émth al2Get afRen BRet IRERFaf tRP035.
OQperation of the first noving unit 1201 25 constructed as described above
i s eXpl ai geanegysdypenar étaki Hrldf 3 ARPpuhsHaf i soprrhR¥edr icpexigdvi ce
1202, the lever 2031 starts to rotate in the state shown in Fig. 23, where
one end ofithetgkafaotzg3dxng sshaft 1237, and a shaft 2035 which has
one end 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 ;s noted that the drive device 1202 is fixed
to a fitting plate 2036 which is 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,vwhen 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 link ball 2034 prohibits the shaft 2033
from being rotated similar in the circumferential direction
together wifh the circumferential rotation of the shaft 2035.

Operation of the first moving unit 1201

25 constructed as described above is explained.



resultantly rotated on a fulcrumof the link ball 2034 via 5 the pin 2032.
This rotational notion is transfornmed into |inear notion by the |ink bal
2034, pushing up the shaft 2035 and the rotating shaft 1237 al ong the

t hi cknesswi se direction 4Y. As a result, the holding and conveyi ng device
111 connected to the rotating shaft 1237 sas described above 10 is noved from
a first height position 204 indicated by solid line in Fig. 23 to a second
hei ght position 205 indicated by two-dot chain |ine along the thicknessw se
direction 4Y. The first height position 204 corresponds to, for exanple,

an installation IeVﬁéogfr%@gtﬁgggg%fbggédz)q@g&y;g@aﬁgp%%thl Sng%gion 22

?Rgtgrﬁafggﬁhﬁeceiggf pozl;gapth ng[eigOCe in%_%p veyg?aggéfi% 4. In
o 1 on, Pl Tooh oo U0 LT VRAY b SO SR8 o e
S?ELLi?SH§E%%?3;fhe?ﬁgrSt§%@i§WFr6?SPEFOﬁ?§64O oﬁée t%%af%igﬁﬁggsﬁﬁse .
Sbove, | TERETEL MR AETS Fo CHORESFhET IR T ariE Hono 83t niLtevi ce
20t Ut or “FAS UBLR 20°he dTRie TRSGFCENE0RA Vhe HbbYE HERERF B FORS 1t i s

still allowable to use a mptor. K Further, although the thic ness&%§%

di rect i ont#&orFREHOMdEYt Fehel 1Rt tPREt , 20pdandMgdimy up the s
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 indicatediby solid

line in Fig. 23 to a second height position 205 indicated by

two-dot chain 1line 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 positionv204 along
the thicknesswise direction 4Y.

With the provision of the first moving unit 1201

as described above, 1t becomes implementable tb move the

holding and conveying device 111 along the thicknesswise

25. direction 4Y.



5 direction in this enbodinent, the invention nmay al so be carried out
simlar also wth other horizontal or inclined directions. Next, the second
noving unit 301 is explained belowwth reference to Figs. 21 and 23. 10
The second nmoving unit 301, which is a unit for noving the above-described
conveying and turning device 1101 and {the first nmoving unit 1201 nounted on
the conveying and turning device 1101 ‘al ong the orthogonal direction 5Y,
has a drive section 302 including two air cylinders 3021 and 3022, 15 and
a conveyance unit 303 in this enbodi nent. The conveyance unit 303 has a pair

of sliders 3031 |ai n the frame 1120, a base.plate 3032 fitted .to the
sliders 3031, and athltﬁaggH?ﬁ%rq%a}r&/ O%CF%%P?‘Farlrg %ff(sis)aﬁ‘sonéhet r?g“&et hogonal
direction 5Y.and vi,ng . for sliding an.air 20 cyli.nder .3022,. wher.e the base
ol ot e 3039352 1202 6RO ke? aBryE BePRRtied, Rl iertille FiiHEaber
1110 of the turning device 121 is fitted tq the base plate 3032. The air
cylinder 3821US&rv8s F3tRbve th uEEﬁﬁ%wiﬁﬁ“ggﬂﬁﬁlu%%%ugﬁh&ﬁ%ﬁ?%ﬁﬁif?and t he
first noving uglt 1231 25 betmeeg the first board-conveyi ng conveyor
portion 21385t eBr r 8<poRGraG§SPeRtRe FPr st-hFouMStid Pane” R ARG Case
mherg the board, conveying device CCis the first connective conveyance unit

CCl, “and HoTERELPRr ST nbliAfi FIRCHECIE /i nthehe! NG WiRerBaY he? bifar 8¢

conveying device CCis the second 5 connective conveyance unit CC2), and the
second bogpgried out similar also with other horizontal or inclined

directions.

Next, the second moving unit 301 is explained
below with reference to Figs. 21 and 23.

10 Theisecond moving unit 301, which is 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 ofthogonal 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 board-conveying conveyor portion 21



conveyi ng conveyor portion 22 or the fourth board-conveying conveyor
portion 24 (corresponding to the first bypass | ane
t he board conveying device CCis the
to the second bypass 10 |l ane BPB in the case where the board conveying

device CCis the second connective conveyance unit CC2, and to one
conveyance | ane directed toward the ref device 904 in the case where the

board conveying device CCis the third
air cylinder 3022 15 serves for
conveyor portion 22 or the fourth board-conveying conveyor

BPA in the case where
first connective conveyance unit CC1,

connective conveyance unit CC3).
novenent between the second board-conveyi ng
ortion 24, and

The

the third 6BaFBSEORIEYF n§Ocdrirey b F por MR 158 (k61§ edPonidt ngRE o BFE second

nounting | ane Ja in_the case

where the board conveying device CC.is the

first conWBBfpvER20PEBRIeFaRFBYHRPL dETicet 6Ct AE $B880Ad TROUMGTRGAtANE Jb in

t he

case where the board conveying device CCis the second

connective

conveyancECRHEYaEeD) UthE &CA cyAnchdee Sbg2 fily st imauad ing thene| V8efn3033 so

as to be novable by air

cylinder 3021. 25 Operation of the second noving

unit 301 the €aAst Mhetred the dwadid beanehove | deehgs dfhedsS ERet Feceade where

the conveying and turning device 1101 and the first noving unit 1201 are
arrabged fonneeotivspordurav@nder uaianplez) to ame@ fihrsst ssmandl cdasgirng 5

conveyor portion 21, the air cylinder 3022 is noved on the slider 3033 by

driving thenueyinyl coneey@02pornéenr d2ngky the fourth board-conveying

10

15

20

25

conveyor portion 24 (corresponding toc the first bypass lane
BPA in the case where the board conveying device CC is the
first connective conveyance unit CCl, to the second bypass
lane BPB in the case where the board convgying dev;ce 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
serves for movement between the second board-conveying
conveyor portion 22 or the fourth board-convevying 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
conveyance unit CCl, to the second mounting lane Jb in the
case where the board conveying device CC 1is 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.

Operation of the second moving unit 301



t he conveying and turning device 1101 and the first noving wunit 1201
nounted on the drive section 302 are noved from the arrangenent position of
the first board-conveying 10 conveyor portion 21 to the arrangenent position
of the second board-conveying conveyor portion 22 or the fourth

boar d- conveyi ng conveyor portion 24. F%cher, by driving the air cylinder
3022, the conveying and turning device £101 and the first nmovi ng unit 1201
are noved fromthe 15 arrangenent position of the second board-conveying
conveyor portion 22 or the fourth board-conveyi ng conveyor portion 24 to

t he arrangement position of the third board-conveying conveyor portion 23.
Al so, by 69%?5{W$EF@rﬁ§aﬂqsQﬁﬂh%ﬁkﬁb9¥§2isaﬁﬁpﬁﬁéneﬁe air cylinder 3022 in a
direction reverse to the foregoing, the conveying and turning device 1101
and the first novin® UHIe 19D caPPE ndPed FPEMCYHE%ar ARRgemBRPLBEsi ti on
of the third board-conveying conveyor portion 23 to the arrangenent
position 8evige $&BbnanBoake- domrdy iRy iEehveidr DH hor¥f oAr 2218FCt A8 fourth
boar d- conveyi ng conveyor portion 117 24, and further to the arrangenent
posi ti on eprraependencepodrd- corfdey Eontdporf ot i BA2PI-CPRYBEANGsi ng an
air cylinder as the drive section 302 as in this enbodinent allows the
appabat uscosverpnf pet hidng2éesithieo e caduaser bik22 ofs cvRye@, ORhifBenode i s
not limtative. A pulse notor or AC servonotor may be used as the drive
section 382idétr Be3ally ¢posvibpethe air cylinder 3021. Accordingly,

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 por?ion 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 porticn

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 boérd—conveying conveyor portion 23 to the

arrangement position of the second board-conveying conveyor

25 portion 22 or the fourth board-conveying conveyor portion




adopt a ball screw structure as the drive section 302, in which case one
ball screw wi |l do. 10 Further, although the description has been nade on
an exanple in which the orthogonal direction SY is a horizontal direction
in this enbodi nent, yet the invention may be carried out simlarly also

Wi th other vertical or inclined direc&iﬁns. is The control section 309
perfornms operation control over indivi& al drive sections in the conveying
and turning, device 1101, the first noving unit 1201 and the second noving
unit 301 as descri bed above, and noreover perfornms control over the
conveyance operation of the circuit board 2 20 in_the bqgard conveying

devi ce CCSés &é&xéﬁﬁﬁ#%@lB%.pﬁ%ﬁ%ﬁ?%ﬂg?ﬁe?%epBSéFHOEO eyg%% g@ﬁ%ge CC of
this enbodi nent constructed as descri bed above is explained below. As
shown i n PPErdoOonVR¥1REr EARVEBBArBOB ARt 2has been conveyed up al ong a
precedi ng-step conveyance path 1212 2S is |oaded into the conveyor rai
portions 112 of thel2d82EoR§EYTngRandrt GY hiRGSHe?FcERe 18T BReFPM-ALR |y
arranged at the f irst conveyor position 11-éﬁé90rresponding t position

| ocat ed aPBAg t&® fi¥st rBut i nGrLeddmERY n OwSase tiRer e 2PRETBEESd
conveying device CCis the first 5 connective conveyance unit CCl, and to a
posi Bi on merafedtunivagcehe £PrBe HOGWEEAg Puhe 9B FAUEARE, cABéSwHere the

board conveying device CCis the second connective conveyance unit CC2).
It is notéd nhat liimithéivenveyd ngubse POEAFNGrdé\d cgervomotor may be

used as the drive section 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 descriptiop has beep made on
an example in which the orthogonal direction 5Y is 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



1101, the contraction rails 1121 are arranged at the 10 conveyance positions
1122 during | oading and unl oading of the circuit board 2. In conpliance
with a board demand signal derived froma succeeding-step unit, for

exanple, fromthe uppernost-stream side conponent nounting apparatus Al
anong 15 the upstream si de nounting appaiat us group A in the case where the
board conveying device CCis the first "connective conveyance unit CCl, or
fromthe uppernost-stream side conponent nounting apparatus Bl anong the
upstream side nounting apparatus group B in the case where the board 20

conveyi ng device CC i he second _conn I ve_conveyance. unj , .ar from
the refl oWPOETY t? 982 ufﬁén%aggvhﬁ%rggbkeprﬁgé@ﬁ %%hg y?%éaaggﬁcggcc is
the third connective conveyance unjt CC3,.the conveyin nd turni ng device
1101 is nbved %éFéﬁg FRBVBYhogBnat H??ec%?aﬂ 5$C8§r ﬁ%g%ﬁ%%ﬁd ESVi%g uni t
25 301 as descri bed above, and thereafter unloads the, circujt 119tgoard 2to
a pertineﬂ?sb%éo%flpﬁétﬁgr§HQ&%NEP%oﬁ%é??ndmmﬁgﬂﬁﬁ&o¥mﬁ%r Pont21 & t her

t he second board-conveyi ng conveyor portion 22 or the fourth :
board-con@@%?nd”&ﬁﬁVeﬁgﬁ BORTH oI YW e HM% hESVAFFd Yoard ¢ yirng SEonveyor
portion 23. 5 In addition, in the case where the board conveyin %evice CcC
is the t hFPRRe®RHERt FOBVEBANES alBé tufiGl .candt e & r%ﬂtl%a#&%é e

unl oaded to only one conveyance |lane directed to the refl ow device 904.

Then, forahenenert Bfriha@BaE AGEndBt dinithg case where the board

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 pésitions 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 Al 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 1in 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



10 device 1101 al ong the orthogonal direction 5Y by the second noving unit
301, for exanple, for its novenent fromthe first conveyor position 11-1 to
t he second conveyor position 11-2 (corresponding to a position |ocated

al ong a bypas

S

| ane arranged above or below the first bypass |lane BPA in 15

the case where the board conveyi ng devi CCis the first connective
e

conveyance unit CCl, to a position |oca

d along a bypass | ane arranged

above or bel ow the second bypass lane BPB in the case where the board
conveying device CCis the second connective conveyance unit CC2, and to a

ConveyancBoREHe il Fciba ForabB LT Pow i £4: 864 RILIHE ANATE Mher e t he

board conve

n

device CCis the third connective conveyance unit. CC3) that
al | ows t hECRBRYEYi nBCTBheP t uf hi ngeHEeNFEe gﬁin_%%FQQQ;;hqégéiﬁﬂﬂﬂfylng
boar d- conveyi ng 25 conveyor portion 22, the first noving unit 1201 is
oper at ed 22BVEEOF hRPTERBRNELGIRT | BY8I fP8rERaked SSTRBIVEXEGudY VY the
second noving unit 301 is operated. On the other hand, for novenent, for
PReZ i ref Eemvidiiord laid GieevLng: 6oTNE YSEcBRATEBRV ey or

exanpl e, P?®
position 11-2
| ane®BPA R &

8

corresponding to a 5 position |ocated along the first bypass
ieherr ihekle t $RS o e € R ARy HEATRE 3O Y SavHeef Cfst

connective conveyance unit CCl, to a position |ocated along the second
bypass | ah® BPR i Rhin@ cavaeafiéve teenvRanreoneyi iy devibe @Cusdtt he
second connective conveyance unit CC2, and to a 10 position | ocated al ong
one conveyearé Pahe dhiestded towandy one conveyance lane directed to

the reflow device 904.

Then, for movement of the conveying and turning

10 device 1101 along the orthogonal direction 5Y by the second

15

20

25

moving unit 301, for example, for its movement from the
first conveyor peosition 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 1is operated



the refl ow device 904 in the case where the board conveying device CCis
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 noving unit 301 because of the
same height level, and there is no ne Q for changing the height |evel of
t he hol di ng and conveyi ng device 111 b§ 8perating the first noving unit
1201. Furthernore, for novenent, for exanple, fromthe first conveyor
position 1.1-1 to the third 20 conveyor position 12-2 (corresponding to a
position | ocated along the second nounting | ane Ja in the _case where the
board con$eyithg-déicc TSt s fﬁge i St C&‘@ﬁ%&éﬁ%ﬂé@&%‘%ﬁé@y R F%&CL and
to a position |ocated al ong the second nqgnting %ane gﬁ in ths cgse wher e
t he boar dSCEeRR P HER D5 Ry t&L G5 | SPEHeterond cofifieRENGE EBRTeyaREe unit
CC2), the 121 turning device 121 is operated, sinultaneously.as hhe second
novi ng unitevemants ferartaiPleo TUeR qpﬁefﬁ6ﬁ&iﬁﬁnﬁﬁaorc8ﬁ§é§FﬁB &vitce 111
turned to nake the reference end face of the circuit board 2 adjusted to

t he nount fag tagpasetanrd 260nBeVAr aRATLTERD f b~ exdERETFESPORMERE thH nPng of
the hol ding and conveying device 111, the rail contracting unit 131 is
oper &t ed be$ brion heoaatad adfontchdheurfiinsg Syerasi dansoBPRatl £he €8Afraction
rails 1121 are placed in the bendin position 1123. 10 In this way, while
t he conveyhene afie theaydgcoresyted 19ev1¢s Fei kg FBoed1aF6NGOPRECEEYROgoNa

direction 5Y :
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 ;océted along one cohveyance 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




by the second noving unit 301, the novenent 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 perfornmed,
by which the conveyance process tinme can be shortened as conpared with the
conventional case. According to the bo?rg conveyi ng device CC of this
enbodi nent, as descri bed above, by vir de of the provi sion 20 of the
conveying and turning device 1101, the first noving unit 1201 and the second
noving unit 301, it becones inplenentable to nove the circuit board 2 al ong
any one of the its thicknesswi se directiaon 4Y, the %rthogogal direction 5Y
and the dFRERIRSNAADUCHr b HP A LD ASSFULIEPEROMT LV h 8525082 SECTRE e a
plurality of |ines of conveyance paths are 122 provided, b%.virtue of the
provi si onMe¥ikge Worveyitlg ad6d OPBFAFRY. de¥? cetlaD1 ththe PPLAdP InodiAg unit
1201 and the second noving unit 301, it becones inplenentable to convey
the circubenpesairo 2devicpelt lr éupaeti o aaireyamt er pEEFRNEE WPRA &26Re- devi ce
constitution. Further, the attribute that the constitution can be
i npl ement e@ blye onkralevi dwatd dvadinstednspalkhat NOHNE bAg 2P 2 ¥ RELH AP d
conveying device to be renmarkably reduced as conpared with the conventi onal
cased Fur Theaddihiompr ofdsiore®ftidne ofajthec dmirnaesi pg the beildingiapg the
conveying and turning device 1101 nakes it possible to reduce the space
i nvol ved convéeinagr miewjoef fhé, hoiali mgidndcophvegthggdeviice 1BL Thi s
contributes to space

operated before the start of the turning operation so that

the contraction rails 1121 are placed in the bending
position 1123.

10 In this way, while the convgying_ anq turning
device 1101 is being moved along the orthogonal direction 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 Dbecomes
implementable to move the circuit board 2 along any one of
the its thicknesswise direction 4Y, the orthogoﬁal direction
5Y and the direction 124 around the axis. Also, even in the

25 case where a plurality of lines of conveyance paths are




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 noving unit 1201 and the second noving unit 301 either
sequentially or sequentially and sinultaneously, it also becones
i npl enentabl e to convey the 20 circuit I8gard 2 to any arbitrary conveyance
position out of, for exanple, upper-stage three |ines and | ower-stage one
line, as well as to nove the circuit board 2 for a direction change.
Therefore, the conveyance process tine can be shortened as conpared with
t he conveREPBRARIcab®. VAT tRgr tHer Hor ePTPViF40R| €4 foksi BPRVEYLRY mdPfaneousl y
perform 123 two or nore operations out of the four operations of the board
conveyi ngtupeiagi slevang the0tur shag bibettat MORing tHet cdAVéyiaRA afdet ur ni ng
device 1101, the noving operation in the first noving unit 1201 and the
nmovi ng opeeachdnmprinpeubiseddid ridvibecemgs Bmlemerdralfls etot KONFSAveyance
process tinme can be shortened as conpared with the conventional case.
Furt her notke aitdoouigh bdwrdoldr decohbeyk ng edeEcts vEC ¢onvdiceabeyveagéscri bed
enbodi ment is equipped with the conveying and turning device 1101, the
firsft novwaghuai¢ned@eiRd amds titaitsecond Funiheyg, ubhe 30Lributies takso
al l owabl e to make up a board conveyi ng devi ce equi pped with only the
hol di ng atihe comweyingt devican Bl iapd ddemted byconer deviing addbws18he For
exanpl e, a board conveyi ng devi ce equi pped

installation space of the board conveying device to be

remarkably reduced as compared with the conventional case.
Further, the provision of the rail contracting
10 uni? l3l4in:the conveying and turning device 1101 makes it
possible to reduce the space involved in the turning of the
holdihg 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,i
for example, upper-stage three lines 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



wi th only the holding and conveyi ng device 111 and the rail 15 contracting
unit 131 can be adopted for the so-called | oader and unloader which are
provi ded in the conponent nmounting apparatus to performthe |oading and the
unl oadi ng, respectively, of circuit boards to and froman X-Y table

novable in X- and Y-directions perpendhg%lar to each other. 20 Thus, with

t he adoption of such a board conveyi ng ‘device equipped with the rai
contracting unit 131 for the | oader and the unloader, the rail length in

t he conveyor rail portions 112 can be reduced by operating the rai

tracti it 131 for the, t he X-Y table i.n 25 the. . X- and
Vi rocti DR, 200 iR PREETFLPBRCECN (O ( HOS X P12 PR B B b5 &0 ded.

al I owi ng it he anvable range of X-Y tahle.to be ensured. Furth.er,t%n t he
board comveyFfigCaBYF¥LRECOBRL EheCM afie- s T BEd e ritoTh AEHt! the tFFr st
moving unit 1201 nnveg 5 the hoIdLn% and coqégyin device 111 alone in the
t hi cknessWRECHH FEcRRON EHTRIRGWEFELCE 140 ral ols) }%@eOPSIa%?%QiHE a
constitution that the conveying and turning device 1101 with the %urning
devi ce 1297¢ néfGABARA¥INEI FRES dPdd 2hch e B EhkheBGF 3k f r &8t FOR 4Y as
shown in Fig. 27. 10 As described in detail above, according to the board
conveyi ngSUEVRL emoF 1Rhe UpLEsSHL -i nVERETRFRT &vhi B FRBEVAYBRCEhETREFESNg and
conveying device and the rail contracting unit, the overall |length of the
conveyor FHI® CporRs dipntenashtasacospappdt Hetharhec6AbVaREi A2 bint3Seso t hat

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 i; alsq al}owable 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 wunloading,
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 1length 1in the conveyor rail
portions 112 <can be reduced by operatiﬁg 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




is the installation space of the board conveying device can be 20 reduced as
conpared with the convent io-nal case. Further, the prevention of
interference with devices adjacent to the holding and conveying devi ce can
be fulfilled by the rail contracting unit. Further, when the conveying and
turning device having the turning devH% is provided and the hol di ng and
conveying device is turned by the turni 3 device, the overall length of the
conveyor rail portions is contracted by the rail contracting unit, so that
t he space involved in 2S the turning of the holding and conveyi ng device can

be 125 reduced. Therefore, .the installation space of the_board .cqnyeying
devi ce cah?beer E@bceRF asVOIFHSY eda%qvfﬁri%eghéoﬁ%‘?ﬁ IhaF2EdSe. O go?{{ with

the first noving unit further provided, 5 the operation of contracting the
overal | | Ealgtd 6 Rehentbiffeyor rail portions by the rail contracting unit
and the operation of noving the circuit board in its thicknessw e
direction can be peF¢%ﬁm%ﬁrsi%uFb&n@@é§¢yFoﬂ%9M%Q%%Qe%%RﬁlC?nO%LZ €ase
where a plurality of conveyance paths for 10 conveying circuit boards are
di sposed abovéfdesamitogshsmtashigiendl ot et ke roitr BQViNPoaRd Tt hitfRnBSYGse
direction, the conveying and turning device can_be disposed so as to
corrésponth¢ o batHing t Badcomayesitidpat heviqhusllhhi 1donspactRsarify is

fulfilled, the circuit-board conveyance o _
thicknesswise 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 moved
in the thicknesswise direction 4Y as shown in Fig. 27.

10 Aé‘ 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 iength 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



15 process tine can , be reduced as conpared with the conventional case.
Furthernore, with the second noving unit provided, it becones inplenentable
to performthe turning operation of the circuit board and the noving
operation in the 20 thi cknesswi se direction while noving the circuit board
in the orthogonal direction. Thereforg,ceven in the case where a plurality
of conveyance paths are arrayed on the sane plane and noreover the
conveyance paths are arranged at different positions along the
circuit-board thicknesswi se 25 direction, the conveying and turning device

can be di sposed 126 5 so as to rrespand .t q .each_of the_c y pat hs.
Thus, mthguE%%ce sgg?ﬁ ?%eﬁuﬁgﬁlI%ﬁ%%%¥%§%ﬁoPCuf?%%%a§5 q%%%v%@%%ge
process tinme can be reduced as c%ggared with the conventiog%k cage,
Fur t her noFeRVeYHRE t RVt Thvesithg nd HaHS 3feviCBPERE ISP ndVrng unit
and the second noving unit are provided in a one-unit device, the
installatF%%V%%Fko¥%f ¢#F - board conveying devi ce becomes sinpler, as

conpared with the conventional case where,those_unh;s gre ErovL%sg ina 10
plurality of devi ceBLS®t s6ithy ke thier S RAEITGh B F& to6ht PGPVaR E f or

perform ng the operation control of the conveyin nd, turnin eyice, the
firsé m)vl%h@ ymeraien het seedherHoihg T t PVPFgEgc&ﬁ%q%bh%éga%hg to

i npl enent the distributive conveyance of circuit boards for a Blugality 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 dispcsed at.diffe;en§ 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 Dboard 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 aré arranged at
different positions along the circuit-board thicknesswise

25 direction, the conveying and turning device can be disposed




15 Iines of conveyance paths with a mninuminstallation space and with a
short process tine. Fig. 19 shows the structure of the control section of
the el ectronic conponent-nounted board production line of the conponent
nounting systemof the 20 second enbodi nent. As shown in Fig. 19, the
control unit 1000A of the nounting appafatus group A, the control unit
1000B of the mounting apparatus group %, the first connective conveyance
unit CCl, the 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. reqver, power suppl t he i ndi vi dual
conponentsﬁnéﬁtFﬁgc86ﬁﬁﬁﬁ?g§e§°oFaF eoﬁnﬁhﬁiEangﬁﬁﬁnguéa£gsgroE%ﬂ ! power
supply to the individual conponent no&n&in appar at.uses of th% unt.i ng
appar at us"gt b8ip BP3Sner S8UPPFY 1D and Fﬁglﬁgrst ne&lir\cr'éllc6%3§ nce unit
CCl, power supply to and the second connective conveyance .uni, and
power supfPRVeraRhe PRPFIFTORHERt FIR B®nvegaree @hi £° re?owéﬁgcgﬁﬁforned
individual Iy independently. Wth the above constitution, board size
i nfornmati epnvertipeaivi ¢RIF adj ust ment in each connective conveyance unit CC
can be outputted fromthe control unit 1000A of the nDuntingdgpggratus

t r

group A and the confFusthasneggi 1900 of thee ABOVEYHYI appara r88p B to

the first
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 plqrality qf 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 contrpl unit 1000A of
the mounting apparatus group A, the control unit 1000B of
the mouhting apparatus group B, the first connective
conveyance unit CCl, the second connective conveyance unit

25 cCc2, the third connective conveyance unit CC3, the first




connective conveyance unit CC, the second connective conveyance unit CC2
and the third connective conveyance unit CC3. In each nounting apparatus
group, the width adjustnment in the |oader L, the Y-table T, the unloader U
20 and the bypass conveyance path BP can be automatically perforned
according to the information fromthe ﬁ%gtrol unit. Moreover, according to
the aforenentioned constitution, the fi“r'st connective conveyance unit CC
can 25 drive the first and second bypass conveyance units BPl and 128 BP2 by
obtai ning board detection information fromthe apparatuses |ocated on the

downstream si de of the board conveyance direction, or, for gxgnple, t he
first, seRBRASSand2Rfi r@PBypaRe cbRFeySRERNHNi PEPRPF, BBBCand: BP32&Ad the 5

conmponent nounting apparatuses Al and Al |ocated on the uppernost-stream
si de and €PRNEGWASt Feaft_fHe of the nounting apparatus group A or
outputting a drive signal and electric power to the first and second bypass
conveyance units BArgp@eBP2 fRAWehe dFURHING ofcot he ther st 1RAEVSEEBAd 10
bypass conveyance units BP1 and BP2. As one exanple, in the second
enbodi mengompeReRt r FOUEGARECt fRRaEBRVEANGE uRhe ITCURTOBI%i ABPRRATBGar d
detection information indirectly via the first, second and third bypass
conveyancerowipt 3, BPewerBRRpady BR3,thwtinfiecdual f compehenseBordtedanect i ve
15 conveyance unit CC2. However, the board detection information nay be
obt ai ned apparatysés onf t bize seeanting 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 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 BPl and



connective conveyance unit CC2. Mreover, wth the aforenmentioned
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 fromthe apparatuses |ocated on the downstream side
of the board conveyance direction, orj,gor exanple, the fourth, fifth and
S|xth. bypass conveyance units BP4, BP5 and BP6 and the conponent 25
nounting apparatuses Bl and Bll |ocated on the uppernpbst 129 stream side and
t he downstream side of the nounting apparatus group B and the apparat uses

| ocat ed o$%% sﬁ{ gﬁbr%ﬁﬂhiid%o% dthgng@%qgéonygxggﬁgtthecgkgﬁ Ohe for

exanpl e, ypass ‘conveyance unit 3 and the 5 conponent nounting

apparatuses All._and AIII at ed th S re h
downst r eaPPRELREGTET hd© ﬁtlng g%ﬁara?ﬁﬁggf%%g klo% oﬁ?%ﬁ?%?ngegrgr?ve

signal and electric omer to the thi
fourth byﬁ%%ge%%WV%ygﬁégcﬁﬁPP Bﬁf”fo: gh rlai%gnﬁggagﬁtﬁgpihfggébsggssthe

conveyance unit BP3 and the fourth b
with the &ForEReRE | %ﬁ%ﬁsﬁoﬁgP ?M?PSﬁ %3 t ﬁgg*ggﬁﬁéﬂ?l%%ﬁcoﬁeggénggeLnlt

CC3 obtai ns board detectlon i nformati on t.h
bypasSs i sCeBRVESRANCcBOURIEEIBRPRGHID Péfom %pg%égﬁkggﬁn ﬁhéth

apparatus Al'!l | ocat
pp ated on the down -Stre ”&Eégf of the noggtlgge

appar at usUBPOTRPC 7 aHeF MR cOMPONnet nDB%Tln ° eam ~Slde

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 con&eyance units BPl and BP2. As one example, 1in

the second embodiment, the first connective conveyance unit

CCl obtains the board detection information indirectly via

the first, second and third bypass conveyance units BPIl,

BP2 and BP3, not directly from the second connective

15 conveyance unit CC2Z. 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

directidn, or, for example, the fourth, £fifth and sixth

bypass conveyance units BP4, BP5 and BP6 and the component

25 mounting apparatuses BI and BII located on the uppermost-



apparatuses Bllll and BlIl |ocated on the downnost-stream side and the
upstream si de of the nmounting apparatus group 20 B. Therefore, if, for
exanpl e, the operations of all or part of the conponent nounting
apparatuses of the nmounting apparatus group A all or part of the conponent
nount i ng apparatuses of the nmounting apparatus group B are 2S stopped, the
bypass conveyance unit BP relevant to t 130 driven connective conveyance
unit CC can be driven by driving the first connective conveyance unit CO
or the second connective conveyance unit CC2 or the third connective

conveyance unit CC3, and the board conveyance 5 with resgect to the bypass

| ane can BEXBEFf oFhE8 whbAouther eg§arAStECERe §L8F of Tt NEDEr i TPHE 9% he
conponent nounting apparatus. The control unit 1000A of the nounting

appar at us2PERBEABUA | STeBRNERt eahd o T orBRATaitiges 06eMR e t K& 13 Conponent
mounti ng apparatus Al, a control unit 1000AIl of the nmounting apparatus
group Al | uRR8raagomtidsl @hi theldooad | corveranapustineg tdmpar a®tis ¢rrdup Alll .
Moreover, the control unit 1000B of the nmounting apparatus group Bis
connect edexampleonttlod UHitrd ObOBRSSf cheveyapomAentnlE MRt iang afpér at us
Bl, a control unit 1000BIl of the nounting apparatus group Bll and a

cont Pol uaPTP20E08BI mbuntinghepweyatiungsapddr ainud AFbuplBratedTha Ebstrol

unit of each conmponent nounting
uppermost-stream 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



apparatus has a relation of connection to the drive devices 20 and sensors
as shown in Fig. 5 and controls the conponent nounting operations descri bed
in connection with, for exanple, the first enbodinent. It is to be noted
that the |oaders 1A and 11A correspond to the |loader L (LAl, LA2, LA3,

Lal, La2, Lai, LB1l, LB2, LB3, Lbl, Lb2, 3), the 25 placenent conveyance
units 1B and 11B correspond to the Y 1§1 able T (TAlL, TA2, TA3, Tal, TaZz,
Ta3, TB1, TB2, TB3, Tbhl, Tb2, Tb3), and the first unloader 1C or the second
unl oader 2C corresponds to the unloader U (UAl, UA2, UA3, Ual, Ua2, Ua3,
UBl, UB2, UB3, Unl, Ub2, Ub3). 5 The first.%pnegctive onveyance qut CCl is
provi ded QFLHSR boAPEeTet Bt t i I EBHEYTE DEM for “det §¢Fi rcf%e t9e" preésence or

absence of the board 2 and a notor MCl for synchronous]y tatively driving
a pair ofd66H&8§aﬂ3€3béFF§tfQﬁnqﬁﬁﬁ%V%oﬁ98y§§38C?nIFHQ:Hqég 85n3%%%ive

conveyance 10 unit M The board is being conveyed en the_board 2 i
det ect ed B§CPRE b6§m@Q$§%ﬂﬁi(ﬁP%ﬁﬁ%ﬁﬁC%KJPnéﬁd Fﬁghbdﬁfd LE&n 83”‘6§veyed

when the board 2 is not detected. The second connective onyeyance unit CC2
is provi BEBNGFLAVE OAYE YRt BAts&ishr #0826 o*é%%%i FPTVEY AE
presence or absence of the board 2 and_a nmotor MC2 for _synchronously

r ot abi vel Yighi viafPestpaie GhecHRpafEnctapRl €30 5 DIBFATEBAV TS n the
second connective conveyance unit CC2. The board is being conveyed when the
board 2 isegdstetpednbySthe bbatbedeérd¥ingnodefhiber COBPONERF e Hd&Ad

apparatus.
The control unit 1000A of the mounting apparatus
group A is connected to a control unit 1000AI of the
10 component mountipg apparatus AI, a control unit 1000AII of
the mounting apparatus group AII and a control unit
1000AIII of the mounting apparatus group AIII. Moreover,
the control unit 1000B of the mounting apparatus group B is
connected to a <control unit 1000BI of the component
15 mounting apparatus BI, a control wunit 1000BII 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‘lA and 11A correspond to the loader L (LAl, LAZ,
LA3, Lal, La2, La3, LB1l, 1B2, LB3, Lbl, LbZ, Lb3), the

25 placement conveyance units 1B and 11B correspond to the Y-




20 can be conveyed when the board 2 is not detected. The third connective
conveyance unit CC3 is 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 conygyance 132 unit CC3. The board is
bei ng conveyed when the board 2 is detéCted by the board detection sensor
DC3, and the board can be conveyed when the board 2 is not detected. The
first through third bypass conveyance units 5 BP1, BP2 and BP3 t hat

constitute .the fir by S e BPA provi d Wt o] de tion
sensors [ﬁ&ieD{E’Aﬁ%%d ?%%A;T?%r’ g&lécﬁ{ g ti%\g’p?%sldnc@%’r a%%%énigfbf t he
board 2 nd motors MPAL, . MPA2 and A3 for_synchronously rotativel

driving éaﬁ%ﬂrTQﬁ)tdﬁV%yg%%eﬁﬁﬁ?YsuNi;a%%ﬁrﬁ§d%5vg§%n§%c¥%d15n¥ﬂ%§?¥rst
bypass | ane BPA. The bypass. conveyance unit BP is in oard stangdby state
when t he Hoafer DS FRORRE ebPebRBy v ﬁédSSan(&%96cﬁﬁ8% §§N§br Aﬁ?gDPAZ and

DPA3, and the bypass conveyance unit BP is in a board awaiting state when
t he boar d’&3 SUE’I%{ Wt ediBY, Tk bypass'Rdhveyance unit BP 15 that has the
board detection sensor DPA by which the board 2 is not detected outputs a
"boatd demand signalletof1het DSPRRICEDBYR eyEPREE YIS BP P bEat ©dt ontF he
upstream side of the bypass conveyance unit BP or_to the connectjve
conveyand&x aiide€crihert theardi ceteypass ctrRaSanbelufiar 282 BP3t1—9in the
board standby state, a "board unl oadi ng
the presence or absence of the board 2 and a motor MCl 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 convéyance 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 bevconveyed 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



awaiting signal” is outputted to the second connective conveyance unit CC2
| ocated on the downstream side. The fourth through sixth bypass conveyance
units BP4, BP5 and BP6 that constitute the second bypass |ane BPB 25 are
provided with board detection sensors DPBl1, DPB2 and 133 DPB3 for detecting
the presence or absence of the board 2 nd notors MPBl, MPB2 and MPB3 for
synchronously rotatively driving a paif of conveyance belts for board
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 sensagrs DPB1, B2 and B3, and _the . bypass_.conveyanc nit BP is
in thevboHPHtaﬁﬁgtinaﬁgtggérdwﬁén e %D ST ¥ 5% %ncﬁﬁ%gb%%?gTzegﬁypass
conveyance unit BP that has the board detection sor B b ich 10 the
board 2 iSehttaet B¥t &&P%&O&tﬁ@ e o HR dsaﬁﬁ‘aﬁdﬁgi gneﬁn%P Bh%/hgg% ass
conveyance unjt BP | ocated on the upstream side of the bypass conveyance
unit BP of2FoPEheCnERYRectiél EbRvE ﬁ%ezuh§thf18?%%ﬁt?§e si xt h bypass
conveyance unit BP6 is in the board standby state, the 15 "board unl oadi ng
awai ting signal " isTheit pareéd thequsd tRRied BURASSt i SR COIRIEyanEBLGAi t CC3
| ocated on the downstream side. Moreover, the peculiar portion of the
conp8nent BPhpuRP2 ngndyBP8mtR tt Irensdd dHd ce ibwdi et iRYRaIRS cbRERoPF20 unit
1000 of each conponent nounting apparatus is partiall% shown in Fig. 20.
The ot heratensrpvitiedn Wisthshbaarfin deitgction sensors DPAL, DPAZ an

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 fi;st-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 unloading

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



5. As shown in Fig. 20, the control unit 1000 of each conponent nounting
apparatus is connected to the loader L, the Y-table T, the unl oader U and
the nenory MEM and the 25 driving of the |loader L, the Y-table T and the
unl oader U 134 can be controlled by the control unit 1000 on the basis of
the program and data stored in the nenpgg MEM The |oader L is provided with
a board detection sensor 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 |l oader L is

[ Lo, OB SRR LRI, e RN 2 gL Ecten e

det ecti on sensor sint oard awal ti ng state when

h b j . i
1000AT 1|87 FOBDFS af 10006 12 o L00081 | |2 br LA e oraeHar > FBunt T
h h he_| oad L i h [ . h
Poar d dOHENE 4T gRaPALF ol Lt RETIRVETGE REVH-ce Tobeal ot ot TR (ALt P e si de of

the 15 | oad L | e, ti i1, h
i oader D% VREROT RGP HRPSAARFIG) PEBei vaLa Y Asar e HOHGIE SMbhel *Zand he

ol oBer L1 SuTRKLTAOLNS, BERGT GBERRT e VS OB 2 11 e stpnaty st
2oel VoS AP UBLS SouEnd. o) anel o & bRt SISLL) butd o speLall o0
deteCticnhypass conveyance unit BP is in the board awaiting state
when the board 2 is 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 1s 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 is connected td the loader L,

the Y-table T, the unlocader U and the memory MEM, and the

25 driving of the loader L, the Y-table T and the unloader U



sensor DT for detecting the presence or absence of the board 2 and a notor
MI for synchronously rotatively driving 25 a pair of conveyance belts for

t he board conveyance of the 135 Y-table T. Wen the board 2 is detected by
the board detection sensor DT, the Y-table T is in a conponent nounting
state or immedi ately before or after cqmponent nounting. At this tinme, when
the board standby state is 5 provided in the unloader U |ocated on the
downstream side of this Y-table T, the already nmounted board on the Y-table
T cannot be unloaded toward the unl oader U |ocated on the downstream side.

The unmuplgdyRoatel.26)¢a0naY Rl ehll NG ¥A@DI &y Trnandathe weunting
opp e5 ig %O e oar

8?3&3&%."2@;2 nal.; q“e”ggd o, the. Laggerubyl ocated on the

Sounst eaf) gt f“%iluzitéﬁf CBEF RS honvorine ¢ o

z;atﬁé ands:P:aarang 1% agﬁﬁg tst?n%FQVlé %quuPted ?O ?ﬁegg%e%gﬁ | ocat ed

T000AI I oPSABOBAILY g? Ctolrnaglogé‘él teirb%%g%’lrrfl Qé%ﬁéoggrrp(%l%rnt

P T TR
T8 P

toward the RetappPé ?Onvﬁ¥ﬁnFﬁe I Hﬁﬁ?ﬁ Yahaft PhgtBFat e t oo,

a "Y-table and | oader with no board
loader L. The loader L is in the board standby 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 is not detected. .The control wunit 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 1is 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

sensorr 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



signal" is outputted to the connective conveyance unit CC 25 |ocated on the
upstream side of the | oader L. 136 The unloader U is provided with a board
detection sensor DU for detecting the presence or absence of the board 2
and a motor MJ for synchronously rotatively driving a pair of conveyance
belts for the board conveyance of the §3dnl oader U. When the board 2 is
detected by the board detection sensor , the unloader Uis in the board
awai ting state, and a "board unloading awaiting signal” is outputted to the
connective conveyance unit CC |ocated on the downstream side. Wen the
board 2 ig not. detected, the nl e IS 4 boar d i Hhaggst ate,
and a boa dta %?ogaingqgﬁ%blEégigﬁ§ﬁ§?s5ogf%ugfggkggdtﬂ§§YF?§%I% % | ocat ed
on the upstream side of the _unloader U he contral_ unit r
1000AI | oS 41¥00XT | So%nsfbrooé’l%or%gfoogla%b%? 1DO0H | FTof °t h%g’glggr@%ﬁgnt
nmounting apparatus 15 that has the unl.oader U in the ard AN state.
Only wheh "E)Wel%t §t‘lrla§eT ?Jéce]i%esﬁtaﬁée%agafﬁﬁ%a% n&l%g:r%bl ggﬁé%’é%gf: and t he
conmponent nounting operation is conplete the mgunted poard 2d is_unl oaded
from the "MRYRHIRI T t Shard 1% h lﬂﬁrgg’&‘@rn (Lij@zob‘PﬁF r TSR Yot SVAr T ot dat a
and grograns _necessar¥ for the board_distributi ogﬁéation t he. .conponent
§ e

mounti ng RRFHEONT AP0 B e he” storabefn rh TS WERE™ FSFYExanl e,
when the "board denand signal", the "Y-table 3ng Iogder mﬁth no ggard
si gnal ", ¢hethiga¥gtable T, the already mounte oard 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 préduction stop
signal"™ is outputted to the loader 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 1000AT
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 loadef with no board
signal" is outputted to the connective conveyance unit CC

25 located on the upstream side of the loader L.



25 unl oadi ng awaiting signal"™ and a "board unl oading awai ting 137 production
stop signal" are sinmultaneously outputted from two or nore |lanes in each
connective conveyance unit, it is acceptable to store the signals and the
information of the order of priority of unloading of the lanes in such a
case, 5 the signals and information beiﬁg predeterm ned by the operator or
t he nmounting program The conponent mod i ng system of the second
enbodi ment of the aforenentioned constitution operates as follows. 10 First
of all, after describing the outline of the first through third connective
conveyance units CClL through CC3, the board conveyance operation. of the
component  nount i ngTRS ek IREF Bel UREPY e8| Wl bRt ai PO2TRedfiPSE18Bnnect i ve
conveyance unit CC can 15 performthe board distributing operation in
consi der af¢®#Cr oPVa Har arme asdtiisenthfie RIRARGGR) &PpatateRCYr Up AR&nd t he
nmounting apparatus group B by awaiting the "board demand signal" outputted
fromthe poasd 2roamdiagndaoe MA fehesyrekboowdlyit FagaFarel yadsadinle fir st
bypass | ane BPA when 20 there is no board and conveying a board to the |ane
on the baspsinfofheotifesrdcdehandssifgralthe dnpd feomveyantanet ther
exanple, in the case where sane conponent-nmounted boards are produced in
t he Ppountumboagear 8t us Yheup theandoarte Zrouat idef s ablis tgroupoBrend t he
conmponent - nount ed 25 board production efficiency of the nounting apparatus
group detection sensor DU, the unloader U 1is 1in the board
awalting 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
10 unloader U 1is in the board awailting state, and a board
unloading enable signal is outputted to the Y-table T
located 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
15 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.

20 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

25 unloading awaiting signal" and a "board unloading awaiting




138 B is higher than the conponent-nounted board production efficiency of
the nounting 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 distrib%kipg 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
efficiency. 10 Moreover,. in the case where different component-nounted

boards are_produced in the nount|ng_apparatys groun A and the nting
apparatuspﬁBSHE%BOQnéﬂéﬁboﬁﬁﬁﬁgit-%68mﬁ&?uﬁiﬁﬂw?ﬁﬁiﬁhﬁ%?QﬁFP?ﬁg%%ﬁ he
nmount i ng aggaratus %rguE B is shorter th?n the co onent-nngnte% boar d
producti oh"?i At PATEsLERESNOONERAY SPPAFSLAYSFBUBEAS LY BBAveyihg ‘the board
to be nounted to_the nmounting_ apparatus group B by priorjt wi_th respect
to the nnﬁﬁF?HBaQbEaFat§§°§Fo%&?Aqﬁﬂqﬁ%ﬁnﬁQﬁlt@%ey?f?ETaéﬁéﬁsgflﬁﬁg BPA, a
board distributing operation_in_consideration of the bal ance between the
mount i ng 209appaf aPtisC§ibdpoA BRUCRAENADBAL FhE appP8FatBsSYFeup B3Can be
performed fromthe viewpoint of production efficiency. The second connective
convéyancEheni 31 ol s afndeiRéPEMERE OBoaP LI RY stRYIIRTHIBIRA atiYon TRR

consideration of "board unloading awaiting"” and "board conveyance 25
request" opehaBPri A the MpoArdndeRBAErsgnal " outputted 139

The component mounting system of the second
embodiment of the aforementioned constitution operates as
follows.

10 First of all, after describing the oqtline 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 CCl1 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, in the case where same component-mounted
boards are produced in the mounting apparafus group A and
the mounting apparatus group B and the component-mounted

25 board production efficiency of the mounting apparatus group




5 fromthe first nmounting | ane JB, the second nounting |ane Jb and the
second bypass | ane BPB when there is no board and conveying a board to the
| ane on the basis of the "board demand signal" issued fromthe |ane. The
unmount ed board 2c is conveyed to any one of the first or second nounting

| ane JA or Ja or the first bypass |ang3BPA of the first nounting apparatus
group A by the first connective conveyance unit CCl. The unnounted board
2c conveyed to any one of the first or second 10 nounting | ane JA or Ja of
the first nounting apparatus group A is subjected to the conponent nounting

e %daf%gpg&ohn%t&sﬁr- si de

nmounti ng units a a3 o e conponent nounti ng aratuses A, A

Conveyed THEERETTY ot ByRALe Fana s i, ety B SRS cona

comect | v&, ORYEYANE Wi G741 TOUL UnSLO% g S SoRpORRLIRUN 0

oper ati on: "t he "boar d “stan y e standby

it f th 20 : its BP1, BP2 apd BP3 of the b
ane. BPA B HES Copornnt ROUNI A aBHAF i HS6s AP OA it RELPIOEY I NG

nmouni i ng apparatus gro whi ch constitutes the first, .bypass | ane BPA as
pheq%cca§fgﬁhd5ﬁﬁﬂﬁg? #ﬁe@hﬁnﬂﬁﬁpédngbﬁﬁﬁffﬁ%W%%ﬂﬁqqﬁa4i?gtmﬁ§ﬁasgglane BPA
azoconvenggat%i%g% §pgéésﬁéﬁes§§oﬁda %ygdu%£§¥¥35ﬁ%{£gJgpggagggnnnunt|ng
" in consideration of the Dbalance Dbetween the mounting
apparatus group A and the mounting apparatus group B can be
performed from the viewpoint _of production efficiency.
10 Moreover,i in the case where different component-mounted
goards aré 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
perforﬁ the board distributing operation in consideration

of "board unloading awaiting” and "board conveyance

25 request" by awaiting the "board demand signal" outputted



apparatus group B by the second connective conveyance unit CC2. The nounted
board 2d fromthe first or second nounting |lane JA or Ja of the nounting
apparatus group Ais conveyed to the second bypass | ane BPB by the second

5 connective conveyance unit CC2. The third connective conveyance unit CC3
can performan integrating operation gf;4he nounted board 2d with the
first lane. More specifically, the boar& conveyance can be perforned so
that the nounted boards 2d 10 unl oaded fromthe three conveyance | anes of
the first and second nounting |anes JB and Jb and the second bypass | ane

BPB of th% frOE%%;H§§E§$§T%Q§%§$%dg H%Eg%in%ﬂ@ﬂéé%égﬁaﬂanP§n fl%% third

conponent “hBln mount i ng- apparatus group B are

integrated, int e 15 conveyance | ane t d,. for | e e.refl.ow

devi ce QOQb aP%i %cﬁ?ﬁp%%tégpFﬁﬁtﬁﬁﬁg g%%%dwﬁﬁPo§§%%Q$r%%1%Eehgggghd

mount i ng Iaae Jb of the reﬁg-si e nnuﬂ%in unit b3 %9 %urned at %g angl e of
180 when EBfvEPRY SYHIW t Re R¥TThd TomoUMt i nganR™ I OrheFet 5r & t i board i s
required to be 20 set back tgnthe ori.gi_nal %efe ence phase by being turned
at 25 an angRedofeR8ddoRlfhelt hitFEUEEnABET: Eecéﬁgﬁyance unit CC3 after
being unl oaded. However, when nqot turned at, an angle of 180 in being | oaded
i nt 0°t he second nouRR®nYIGHBEEIHPORKEr ¢Ci & S WY $Dr t? aki*¥g P ReCdbove

action. The following will describe an exanple_in which 141 .
the first or second mounting lane JA or Ja or the first

bypass lane BPA of the first mounting apparatus group A by
the first connective conveyance unit CCI. The unmounted
board 2c conveyed to any one of the first or second
10 mounting lane JA or Ja of the first mognt%ng 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
15 group A. The unmounted board 2c¢ conveyed to the first
bypass lane BPA 1is conveyed as it 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
20 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

25 first or second mounting lane JB or Jb of the mounting



sanme conponent - mounted boards 2 are produced in each of the first nounting
| ane JA of the nounting apparatus group A, the second nounting | ane Ja of

t he nounting apparatus group A, the first nounting | ane JB of the nounting
apparatus 5 groups B and the second nounting | ane Jb of the nounting
apparatus groups B of the el ectronic cadponent-nounted board production

| ine. The connective conveyance unit CC with a board turn function as shown
in Fig. 21 and Fig. 22 is arranged 10 between the nounting apparatus
groups, and the connective conveyance unit CC perfornms the board

di stribut ;pgaropesaietpl or pynlterdiditdriy acehsd &t bid | sgnvapageet haiboar ds
received fromthe board received fromany one of the three |anes or

recei ved geom thehypassnicane bBhodei thers@dnt hendS diangs er t Becoadegrating
operation for unloading in an integrating manner the board received from

any one Oﬁoﬁﬂginéhi?ﬁel@ﬂeért9¥66§ erne dounstrgagbhbangtubngerdsr at @sprovi de
a line balance of electronic conponent-nounted board production line, the

boards 2b.,20.|0aded, i ntQ. t he 5e60nd, HRYLL i Nghd anass Jgandndb aeechur ned at
an angl e 8? 1%%, thereg%%ergsﬁbjecte%ﬂ?ogboard Ioading,ya turned a? an angl e

of 180 an9°59§5€ﬁ%%ﬁé?ﬁgg%gﬁégduﬁQt geard unl oading. By so doing, quite the

sanme conponén peration can be performed by quite the same 25

D OdUctL0n PrOT AT A 2B 81 ALl T AES A 16257088 ever
perform 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 lénes of the first and
éecond méuntiné lanes JB and Jb and the second bypass lane
BPB 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




managenent of the production process tinme can be easily mnmanaged in unity.
The fundanental conponent nounting operation of s this electronic
conponent - nount ed board production line is as follows. As indicated by the
conveyance routes (1) and (2) in Fig. is, the unnmounted board 2c on which
solder is printed by the printer 900 Hglpnloaded to the first 10 nounti ng

| ane JA or the second nounting | ane Ja é% the nounting apparatus group A
via the first connective conveyance unit CCl, and the conponent nounting
operation is performed by the front-side nmounting units Al, A2 and A3 or
the rear-side nounting units al, a2 and_a3 _as_shaown in. Fig. .10 and Fig. 14.
As indica?éHebﬁopﬁénégﬁv@QHﬁEédrBa?égs €4fr§n8r8%?cﬁﬂ ﬁPchCTGPf?ﬁgennunted
board 2d of which the nounting has been conpleted in the front-sigF
nmount i ng TéAFEs IAUN AR GnRD3 P he thEamATde N ARF H UM t 95P"Pa2 and a3
of the mounting apparatus group A is unloaded toward 20 t he second

connect i vEheoReEPaAcBOURTLLNECRaPEcdRe@ToRNENBOUREWASt PRRAT SITHE GF Ke
mount i ng apparatus group A In the second connective conveyance unit CC2,
the mount 8d béw df28sti saymtdadedl zbhar® the 88 BIWHRE IRAUNPPRG TG of the
nmount i ng apparatus group B, or, for exanple, the reflow 2S device 904 via
the Secondrbypas® |an@ BRB weichadhetaip 1usy diakei Hot &F | Fk® fR&SEEGnd

bypass | ane BPB of the nmounting apparatus %roup B, as indicated by a
conveyanceppeyagugl0yroups B of the electronic component-mounted

board production line.
The connective conveyance unit CC with a board
turn function as shown in Fig. 21 and Fig. 22 1is arranged
10 between the mounting apparatus groups, and the copnective
conveyance unit CC performs the Dboard 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 line, 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 thé same component
mounting operation can be performed by quite the same

25 production program as those of the first mounting lanes JA



in Fig. 17. In Fig. 10, Figs. 14 through 16 and Fig. 18, the board obtained
after the unloading of the unnounted 5 board 2c toward the first nounting

| ane JA or the second nmounting |lane Ja is denoted by 2a or 2b. On the other
hand, as indicated by a conveyance route (3) in Fig. 15, the unnounted
board 2c on which solder is printed byghe printer 900 is distributed into
10 the first bypass | ane BPA of the nounting apparatus group A via the
first connective conveyance unit M and conveyed to the second connective
conveyance unit CC2 by way of the first bypass |ane BPA. In the second

connect ve, gonuexpnge, UL CL2onhnBoURERLAL edaloahd 264 grunlpadgdet ovard

the 15 fif$ trng fane J e second nounting lane Jb o

nount i ng apparat us, gr.aup and C it ti -

perfornedmggagﬁ@e?FoﬁP¥ng% Iﬁﬁ%&ﬁﬁiﬁgygggg%?goggggggCﬁgpgégtﬁ%@%ég}-side

nmounting units aliabg%ggd b3 as shown in Fig. 10. As indicated by the
s—20

conveyancB2raHf Yand (7) in Fig. 16, the nounted board 2d of which
the nounting has been conpl eted in the front-side nt | its Bl, B2
and B3 or the rear-§ Ge & i1 a&mqoqﬁ?n%é? ERHnEg%% ééé?%%ﬁ%%iﬁg
apparatus group_B is unl oaded toward the i rd connective conveyance unit
CC3 ?ocatEgléne@ﬁétEgnaﬁmﬁ§¥W%%%ﬂQ57m?q§Fe@%&”ﬁﬂﬁ%t?ﬁ% %ﬁ%ﬁ?%tgégéréﬁp B. In
the 144 third connective conveyance unit CC3, the nounted board 2d is

unl oaded #®dWAPHLPN& rear-side mounting unit of the nounting apparatus group

B, or, for exanple, the reflow
P As indicated by the conveyance routes (1) and (2)

in Fig. 15, the unmounted board 2c on which solder is
printed by the printer 900 is unloaded to the ~ first
10 mountinéﬂlane 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, a2z
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 uhloaded toward the rear-side mouhting unit of the
mounting apparatus group B, or, for example, the reflow

25 device 904 via the second bypass lane BPB while being



device 904, as indicated by conveyance routes (8) and (9) 5in Fig. 17. In
Fig. 10 and Figs. 15 through 18, the board obtained after the unloadi ng of
t he unnounted board 2c toward the first nounting | ane JB or the second
mounting |ane Jb is denoted by 2a or 2b. In the third connective conveyance
unit CC31 the 10 board 2b unl oaded framsthe first nounting | ane JB and the
second nounting | ane Jb of the nounting apparatus group B and the second
bypass | ane BPB is | oaded into the rear-side nounting unit, or, for
exanpl e, the refl ow device 904. The board 2b unl oaded fromthe second

mounting qigtlapecdd PhtbhenboyBELAE BPPAESt UsngrBEB Bri Bhéhgolhkidg
connective conveyance unit CC3 is turned at an angle of 180 on the third

connect i ve,Gonyeyangeoupi b, Ca3 ang; dheleafi of doasled:iad ordtieer gany si de
nmounting unit, or, for ~exanple, the reflow device 904. 20 For exanple, in

order to gongipue,bhe prooHCy | 0{\0“&%9? FRURLIRG RPPAY Bl giguplﬁ,\w le a

procedur al change™ for "board node nge, the repleni shnent of the

Conponent§hei%d%%yto?%Q%é%dZ%%ﬁ%%éog?@r%ﬂﬁagfﬁﬂfdogthﬁm;iPﬁﬁoﬁﬂgedsecond

bypass conveyancé uni the first 25 bypass [ane BPA perform

oper ati on,conkr gl it%v}a*}%féﬁgt gégétc NeGLine canveyancs ;g)}}é.ggci%nand t he

o]
third bypaSs ~conveyance uni perforns coperation cont inthe second

connectiv§b889¥§ aﬂggeu9£t§gigeng@£§og§r2apgyeéb.supply is perfornmed from

the first connective cohveyance
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 appératus group A
via the first connective conveyance.unitvcci and Eonveyed
to the second connective conveyance unit CC2 by way of the
first bypass lane BPA. In the second connective conveyance
unit CC2, 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 BIl,
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 1located on the

25 downstream side of the mounting apparatus group B. 1In the



5 unit CCl and the second connective conveyance unit CC2, by which the
first through third bypass |anes BPA, BP2 and BP3 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 RQyg4 he connective conveyance unit CC
within the line process tinme of the electronic conponent-nounted board
production line (i.e., the process tine of the operation that needs the

| ongest tinme out of the operations of the conponent 15 nounting apparatuses,

the printer;300.andct gv%eyq% JaKiee QA’éﬁgd : bhh €8a hebgrly 2bhe

process tine of unloading unte oar omthe refl ow device 904

through the lgxﬁ%%%dgcgroug %{%ttg@ pragucti o %5&&&&‘{' Y 1&fn be, Hr eyent ed

frombeingre oard conveyance operation. 20 The board
S AR 0 SPONRL " AT SRR e
dL oLl but gn, g ot R gt onng i ommne g g T
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??ngyance ugigeng ge? %:e flrfoagxgass %eBPA ouﬁ%%gd a@l%feﬁt to the
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 25 unloaded from the first mounting lane JB and the
'secoﬁd ﬁountiﬁg 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 BPl1 and BP2 of the first

25 bypass lane BPA perform operation control in the first



connective conveyance unit CCl of the conponent 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 lane with no board to the control
section of the first connective conveyance unit CClL. Wen the "board demand
signal"” cones fromthe conveyance |ane (the |oader LAl of the first
nounting | ane JA, the |oader Lal of the second nounting |ane Ja and the 15
first bypass conveyance unit BP1 of the first bypass |ane BPA) (when the

"board deggaflestgpal "chbavéyanesd omitthectfirstdconnect inerqonyeyasse unit
CCl sends the board 2 to the lane that has outputted the "board denmand

signal ". -JheLehnrs. @@lEhQﬂhﬁSI Wfodie ‘Reandidemapdnsi-gnal in asye20 one
of the conveyance routes (1), (2) and (3) is selected, and the board 2 is

conveyed alopgqt %rﬁ@&%&d conyeyanee Wout eccht t heohears depspd:si gnal *
cones fromtwo or nore |lanes at the sane tine (i.e., when two or nore

"boar d dﬁ%ﬁg%s'l%n%érf@f duepsd am&t £t Per SamRdd)ve t@@nb@?éﬁ!ée25_ 2 are

successi v nveyed to t | anes accordlng to the 147 order of priority

pr edgt er ”&Hf? By 1t Qﬁdog%ats%rco?l findIURL NG RFRARE When ¢hg, "hoard

demand signals™ cone romthe t reerﬁanes of, for exanple, the first

M e e gk ben] g6t byasegs Lane
to the qugsthn EQkEtOEQSaSS LBe 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 operatlon by the
connective conveyance unit CC w1th1n the llne 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.



order of priority should preferably be able to be changed and added by the
programin the first connective conveyance wunit CO. It is to be noted that
the "board demand signal” 10 outputted fromthe first bypass |ane BPA is

out putted when 15 there are boards | ess than the nunber (three in the second
enbodi nent) of boards that can be stocgﬁd in the first bypass |ane BPA,
i.e., the first through third bypass ‘%@eyance units BP1 through BP3. The
presence or absence of the "board demand signal” in the first connective
conveyance unit CCl is checked in accordance with the timng when the first
connective conveyance unit CCl i s not perform ng the board _conveyance (in
other words, the tififng REEASAR&ShESEr d1D0thBEBCLFORCsONSSA BCPSE ddt ecting
no board). That is, the first connective conveyance unit CCl does not

per f or m t GEanghBEKPHg i@ BIre GARVARRGR BBERRd (EHSvVERARYT obRt afifortR®nd the
first connective conveyance unit CCl checks the "board denmand signal" in
accor dancéiwsth Relenting nglatiien #he Boar dlesdesnveghncef ogdrat iHFand t he
first connective conveyance 148 unit CCl ends. Wen the board conveyance
oper at i onmpynhdng part ofaeandt e fi¥s3t cumrss icraYaARSFavee tufRl ol

consi stently checks the "board demand signal". However, when two or nore
"boabd detrhad Sinytalsyrasselanet EPAoi hecsdted ediecahén thethpodridsdenand
signal" is checked, the boards are successively conveyed to all the | anes

t hat are connective conveyance unit CCl of the component 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 CCl.

When the "board demand signal”™ comes from the

conveyance lane (the loader LAl of the first mounting lane

JA, the loader ILal of the second mounting lane Ja and the

15 first bypass conveyance unit BP1 of the first bypass lane

BPA) (when the "board demand signal" 1is 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) 1is selected,

and the board 2 is conveyed along the selected conveyance

route. If the "board demand signal" comes from two or more

laneé 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




outputting the "board demand signal”, and thereafter, the "board demand
signal"” is checked again. It is to be noted that this operation is

per formed when the "board unl oading 10 awaiti ng production stop signal" and
the "Y-table and |oader with no board signal" described | ater are not
outputted. As a result of making the fir connective conveyance unit CCl
performthe board distributing operation 15 as descri bed above, the boards 2
can be distributed to the first nmounting | ane JA and the second nounting

| anes Ja of the nmounting apparatus group Ain a well-balanced manner. In

the case where the afarenenti gne istribuytin erat ] IS n rformed,
for exanppégeff the P5d&rd S%s BOA 8g85mé86 nl thF%egkgggt??oﬁgahﬁgﬁ t he
"board denmand signal" has co in advange, then the boards are be

one- si dedP§URGAPHadP I A d gﬁ}%r%gﬁe g\?datrﬁée] Eilepngpdm{jln ril‘—’rlllésl ane JA and

t he second nmounting | ane Ja, consequently |oosing l.ine_.balance. .25 Jt is

al so accepFaBl ¢t TR iﬁBeSoé} 1 @ruﬁﬁégﬂﬁﬁg &t E?ﬁﬁtlnFBﬁH?%K%he | ane
to the control __section of the first connectiyve conv anﬁe unit CCL while
the procedaP8l Jharfde frCHRAr BONDERTI chERGe '3 1 rg%?e FERe YRS S he
conponents in short supply and so on 5 are perforned in either, the first

moun®i ng Lanre BRRoAN: K&l ESIRE MR MY are 53 s8r 48Tt 85 pPAv&it Whe board

from being unloaded fromthe first connective conveyance unit .
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 first conne;tive conveyance
unit CCl. It is to be noted that the "board demand signal”

10 outputted from the first bypass lane BPA isioutputted 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 BPl through BP3.

15 The presence or absence of the "board demand
signal” in the first connective conveyance unit CCl is
checked in 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 CClnchecks the "board
demand signal" in accordance with the timing when the board

25 conveyance operation in the first connective conveyance




CCl toward the | ane where the procedural change is being perfornmed and
performno check of the output of the "board 10 demand signal” fromthe | ane
where the procedural change is being perforned. The fundanental rule of the
board distribution function of the second connective conveyance unit CC2
will be described next. 15 As a prerequgsite, if there is no board 2 held
or standing by in the conveyance |ane (the |oader LBl of the first
nounting | ane JB, the | oader Lbl of the second nounting |ane Jb and the
fourth through sixth bypass conveyance units BP4 t hrough BP6 of the second

bypass | ane; 20cBPAAnkocat GHeadiaceRbalr@ e cnestioe conyeyance
unit CC2 of the conmponent nounting apparatus Bl |ocated on the

uppemst-éﬁfcﬁﬂ&%&) de.pf the qpuntifg apperat usogiyayRnBe (When: nochoard is
detectedzﬁy t he board getection sensor), then ?he ybgard demand signal” is

| nput t ed Ar.0m e, | AnecpBpLt o bgatfat o ddhecoptseli secti pauefethe second

150 connective conveyance uni n the "board demand signal" cones

fromthe ,comveyanse Lage (4he J0adal LBl ofnthenf Lbst mURiNgphane  JB.

t he | oader second nount1 ng and the 5 fourt hrough si xth

PYBSES, CONVEVIRRS LS RE HILEUOD HERe Y oL fhapecont brgess e, £
Conveyan%%afjgta§§2s§§gg§sEyglyogégvgyég Egeahﬁn%hgh%%ﬂggsf&g@uéfgd
outputting the "board demand signal", and thereafter, thé
"board demand signal" is checked again. It is to be noted
that this operation is performed when the "board unloading
10 awaitiné production stop signal” and the "Y-table and
loadér '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, i1f 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 iane Ja, consequently loosing line
balance.

25 It 1is also acceptable to input the Dboard



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" cones fromtwo or nore |anes at the sanme tinme (i.e.
when two or nore "board denand signal s”are turned on at 15 the same tine),
the boards 2 are successively conveyed to the |anes according to the order
of priority predeterm ned by the operator or the nounting program When the
"board demand signals" cone fromthe three | anes of, for exanple, the

first ting.lane JB the ing | b and 2qQ.th d b
| ane. BPB TH-ORFS By AT cor iy (O THE  fder 67 pr Cari (3" (NG Boards 2 are

sent to the Janes in_.this order. This.order of priori S d pteferably
be able ?%c%%o%h8ﬁg§@eaﬁilﬁaﬁeﬁo%9e?ﬁév%r88P3ﬁ¥|Hc?hggégbg%%i gg%%%ctive
conveyance unit CC2. It is to be noted that the 25."boar emand sjgnal”

out put t ed“ ¥ onPERESEEESd B FIEE | a 8r15%x§5ﬁpismgﬁ?gutfgﬁglE%n tggge are
boards | ess than the number (three in the second enbod'neg%% of boards that
can be sTRRKYLFHIEME SEcERE KRNI BPBSPTE. SUpRd Yy 3 1°° t R ough

si xth bypass conveyance units BP4 through BP6. The 8r§sence or abﬁgnce of

t he ®boardr YeRBREOTBRGNAP" Sifhefe ek ohtt BbnReREFVRI coAPEy alfite®UnFtece2 s

checked in accordance with the timng when the second connec&%v%rconveyance
S,

unit CC2 $eCPRE POMRGEROngalfe B8ar® 2onvey& M n bRRePSr tHe tining

when t he board , ‘ .
being unloaded from the first connective conveyance unit

CCl toward the lane where the procedural change is being
performed and perform no check of the output of the "board

10 demand signal" from the lane where ;he prgce@ural.change is
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 Ibl of the second
mounting lane Jb and the fourth through sixth bypass
conveyance units BP4 through BP6 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




10 detection sensor DC2 is detecting no board). That is, the second
connective conveyance unit CC2 does not performthe checking at all during
t he board conveyance operation, and the second connective conveyance unit
CC2 checks the "board demand signal” in accordance with the tim ng when the
board i s conveyance operation in the sg g&nd connective conveyance unit CC2
ends. When the board conveyance operati is not perforned, the second
connective conveyance unit CC2 consistently checks the "board denand
signal". However, when two or nore "board demand signals" cone at the point
20 of tinme when the "board demand S|g gl" i s checked, the boards are
succeSS|v%P9n€65989eGOPBe§PPC?thFEn E that are outputting the "board
demand signal", and thereafter, the "board demand signal" is checked again.
It is to be noted FR&R tHis Operafi (eranberfarred WAeREEhe FBbarae

unl oadi ng 2S amaitin% production stop signal"™ and the "Y-table and 152

| oader wi EANFBYBBEFdldngndithedds@dssedBlater e Rb¥Sbubpubtény Asng result
of making the second connective conveyance unit CC2 performthe board

di stribut?hg &per dcrgRrs Idd descEnpedeapddemotRéipgarighe Banabe &hstri but ed
to the first mounting | ane JB and the second nDuntln% | anes Jb of the
moundi ng Eppakat tsrgrdup Briitn kynesls deaivaveadentnaés. BPin thireughsBPhhere the
af orenenti oned distributing operation is not perforned, for exanple, if the
board is ebnudgedsgoondl ypywasshelbnne BRom Whheh tthee " Booed dedamndngi gnal "

has
signal" 1is turned on), the second connective conveyance

unit CC2 sends the board 2 to the lane that has outputted
the "bqard demand signal”. Therefore, on the basis of the
10 "board 'demand signal", any one of the conveyance routes (4),
{(4) (6) and (7) 1is 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
ablé to be changed and added by the program in the second
connective conveyance unit CC2. It is to be noted that the

25 "hoard demand signal" outputted from the second bypass lane




cone in advance, then the boards 2 are to be one-sidedly unloaded toward
either one of the first nounting lane JB and the second nounting |ane Jb,
consequently loosing line balance. 15 It is also acceptable to input the
board unloading stop signal toward the |ane to the control section of the
second connective conveyance unit CC2 ﬁ@ile t he procedural change for board
nodel change, the replenishnment of th &onponents in short supply and so on
20 are performed in either the first nmounting | ane JB or the second
nounting | ane Jb so as to prevent the board from being unloaded fromthe
second connective conveyance unit CC2 toward.the | ang where the_ procedural
change i sBBBi hg OpEr¥bERRdVAMY BREFOr AT RoPRAELR i?sfhghﬁﬁtéﬁ? BFmgﬁé "boar d
25 demand signal” fromthe | ane where the procedural change, is 153 being
per f or ned.(tiFRee f didakBAt eGP SF‘bPﬁémSBEEd W sPPRBESI o’?r'ga?uﬁ@tq oRSof the
third connective conveyance unit CC3 will be described next. ? As

prer equi sPtecked the thOas@cRCoRNRRSS ahdlti F¥i ghaf"’ cores PBFntghe
conveyance | anes of the wunloader UB3 of the first nmounting |ane JB of the
conponent thrpuelh i stxapparpess SPRYeYHaEe | YnHES aBBAt LhBOEHe BPRPrd connective
conveyance unit CC3 and | ocated on the downnost 10 stream side of the

nmounfi ng appar at us Breupm:sarze | 9xdepbsengeofof hahseciRaaksuntrigifane Jb

of the conponent nounting ' .
signal™ in the second connective conveyance unit CC2 1is

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 Dboard
10 detection sensor DC2 1s detecting no boa;d): 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 CCZ
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” 1is 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. .It is to be noted
that this operation is performed when the "board unloading

25 awaiting production stop signal" and the "Y-table and




apparatus Blll and the sixth bypass conveyance path BP6 of the second
bypass | ane BPB, the nounted board 2d of the conveyance |ane that has
outputted the "board unloading 15 awaiting signal"™ is sent. Therefore,
according to the "board unloading awaiting signal"”, selection between the
conveyance routes (8), (9) and (10) isiperforned, and the nounted board 2d
is conveyed to the refl ow device 904. The "board unl oadi ng awaiting signal”
of the 20 first nmounting |lane JB and the second nounting lane Jb is

out putted when a board exists in the "board standby position" of the

unl oader s; U883 and, {83 oo t hefridr Sk i giRUM | Besk-angedB andetheag@condtmounting
| ane Jb. The "board unloading awaiting signal" of the 25 second bypass | ane

BPB is<ng&¢? ed-yhen the board 2 exists 154 in the board unl oadi ng position
of the sixt ypass conveyance unit BP6 of the first bypass |ane BPB. \Wen

a plurality of "boatd unloading e tinhgsrsi 9RALS” satenaut pubhedesybe board

conveyance i s perforne ccording to the determ ned order of priority.

The boarc%&#%%y%ﬁﬁ%i ﬁfynééyiﬁé%%QQ%.qg%”%%@%d!é@ %b%ﬁéﬁ?L%?%g?Ei@ﬂ angl e

of 1800 in connect rvé conveyance unit ter | oaded

intogt he seféeosvvcllgf%ééte%g&éﬁ-,j e boar d.di ;t;ci R%iengiti%%%dto&ieo the

consi deration ne bal afice o e nounting apparatus group A and
o TOUTt LI, ARBBLAL g LD Sl U SRR RIS L AL Lo o the
the mounting apparatus group B in a well-balanced manner.
In the case where the aforementioned distributing operation
is not performed, for example, 1f the board is conveyed

10 only tb the lane from which the "board demand signal" has
comé iﬁ advénce, 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.

15 It 1is also acceptable to input the Dboard
unloading stop signal toward the lane to the control
section of the second connective conveyance unit CC2Z while
the ©procedural <change for board model <change, the
replenishment of the components in short supply and so on

20 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

25 demand signal" from the lane where the procedural change is



function of the connective conveyance units CC. First of all, in the first
connective conveyance 15 unit CCl |ocated on the uppernopst-stream side of
the nounting apparatus group A, unless board distribution is performed by
grasping the states of production of the first nounting |lane JA and the
second nmounting | ane Ja of the nounting3apparatus group A and the first
nmounting | ane JA 20 and the second nounting | ane Ja of the nounting
apparatus group B, the line balance of the el ectronic conponent- nounted
board production line is worsened and the productivity cannot be inproved.
Thereforg,eifyiSef£thégd to performthe distributing operation according
to several % rul es of operation practice. 155 The rul e of operation

practice of the firgfe ?%Bﬁﬁ%b&%lwﬂ&'?é/a%e 0 t 19Gkrd Saastiebheven When
t he "board demand signal”™ cones fromthe |oader LAl of the first nmounting

ane JA apdh gl 0gdetpbalen 3 Of c4hige sELPDU-BRYBYAAge! Bha daced khelnounting

apparatu ocated on the uppernost-stream side of the nounting apparatus
group A ss conveyance unit BP1 of the first bypass |ane
BPA, the |rs$§c%%%%%f?%g§ conveyance unit CCl sends the board. 10 Wen two

or npre "board de 5%9”%% e&gg@ the sang timg,,the haandsinge

conveyed accordln ernlne order of priority. The "board demand

si gnal 'S 5 gﬁﬁfds%hhgf"trg%mes from the conveyance lanes of the

unloader UB3 of the first mounting lane JB of the component
mounting apparatus BIII that 1is 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" is 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



first connective conveyance unit CCl is not performng the 15 board
conveyance. Further, when no board exists in both the | oader LAl of the
first nounting | ane JA of the conponent nounting apparatus Al |ocated on

t he uppernost-stream side of the nounting apparatus group A and the Y-table
TAl | ocated on 20 the downstream side ¢f,the |oader or when no board exists
in both the | oader Lal of the second nmounting |ane Ja of the conponent
nounting apparatus Al |ocated on the uppernost- stream side of the nounting
apparatus group A and the Y- table Tat |ocated on the downstream side of the

| oader, th "Y-t abl | oader with. no b igpal " | d f
156" the clit rg1e uri 4= 000K ¢ T RE CBHDERERt  Rbuni T8 abbby 3t LTEAT Lo 1 ho

first connective conveyance. unit, .Cd _| ocat.ed on he ream si de of the
| oaders [PSHETE .ur}f%terrllagt%eo’% Yig a%lrresﬁn%m%sa%e}ral\}me ?ﬁﬁ%\b board 5 signal"

cones to the first connection unloadi ng_.secti aon CCl anin . ein

whi ch the producti dH§% §%08885a#6§yth f rgﬁgﬁﬁ'tHngﬁﬁgngbn%%%éggg unting
apparatus Al is awaiting the |oading of a board, the board isfsent to the

| ane t hatS1qnalsiit pafei RYTPHETetlt 412 BRRATE 05ABY SWPE Snot DoRFATRFERAI * 10
prior to the "board demand signal"™ which neans that no boq&? e ista only in
t he 3 oade¥EC AR Bt aFheTRE Peymigmce AfFY cabePTWPER “Ho board é?%ﬁ 1" is

al so outputted fromthe first bypass |ane BPA. That is, _when no_board
exi sts i PWRU ek Frauerhe piespnanBopprdpg 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 linelbalance 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 CC1 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 1is worsened and the
proauctivity cannot be improved. Therefore, it is required
to perform the distributing operation according to several

25 rules of operation practice.



15 nmounting | ane JB of the conponent nounting apparatus Bl |ocated on the
upper nost - stream si de of the nounting apparatus group B | ocated on the
downstream side of the first bypass |ane BPA and the Y-table TB1l | ocated on
the downstream side of the | oader or when no board exists in 20 both the

| oader Lbl of the second nmounting |aneldb of the conponent nounting
apparatus Bl | ocated on the uppernost- stream side of the nounting apparatus
group B and the Y- table Thl | ocated on the downstream side of the | oader,
the "Y-table and | ocader with no board signal" is outputted from 25 the
control unit 1000BITHY theecomgonepkreminhi ngrappacat usf 157h@l forshe second
connective conveyance unit CC2 | ocated on the upstream side of the |oaders

LB1 and LédnneFthiersesanib yaonnantiy econveyenct Liniws CC2 that has recei ved
the signal outputs the signal to the first bypass |ane BPA of the 5

nmount i ng appar at us Haup the Theod +d siichypasssignel BPAw@ies t ieomounihé ng
apparatus group A outputs the "Y-table and |oader with no board signal" to

the first;copnealive s caweyanse iilide Mg Where tire 4G tebd el eadert obaler wi th
no board 10 signal"™ conmes fromthe first bypass |ane BPA to the first

connect i qfe unl Lagdi ng, $eeLk oMM TEANI N9 G St enbiinthh ¢ happiiea produTtion is
stopped for the reason that the conponent nounting apparatus Bl is awaiting

the | oadifg. of, a rdey e thepDoar sk 4 Ss5Q0n t s e fof StriypagsuhamegBPA that
is 15 outputting the "Y-tabl'e and | oader with no board signal”

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 coﬁveyed aécording to the
determined order of priority.

The "board demand signal" is checked while the
first connective conveyance unit CCl 1is 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



prior to the "board demand siqgnal"™ which neans that no board exists only in
the | oaders LAl and Lal. Fig. 11 shows a flowchart of the concrete

di stributing operation of the first connective conveyance 20 unit CClL. It
is determned in step S1 whether or not a conveyance operation command is
on. That is, it is first determned t tc t he conveyance operation can be
performed. Only when the conveyance operati on can be perfornmed, the 2S
program fl ow proceeds to step S2 to execute the follow ng 158 board
conveyance operation. Wen the conveyance operation comand is not on,

meani ng an _end, the_boar I Dg_ _operation b he first caonnectli
conveyanthEnFPn%fﬂliEnlgtggggé?antEgeeﬁamp?ﬂén oﬂQ%?S%% 6§F%FF§% comand
is 5 not on when the_driving of the conmponent nount.in pparatus .10 i s

st opped f6F §8néija§bﬁ%to?gn@%?téY%HﬁP Ye¥83ﬁ8n@ﬁﬁtfgégL ?8c?ﬁ8dc8ﬁponent
feeding unit and maintenance. |n such a case, tae above- nenti oned

det er m natP8nuPStrEas SAA8raér ths lB?@@EﬁtL@ﬁeaB at8<fr om bei ng | oaded.
Next, it is determined in step S2 whether or not there |js a conveyance
route of which the Wyehaptkeand? ~tdaber aweh %%aﬁ%ﬁrdwéanaPQ i $9GHS More
specifically, it 1is determ ned whether or not the "Y-table and | gader with

no béard signal” femesofe ERenfaR§tomenBeCERenf MRLP2EENFOAREIAGN SR/ JA and

t he second nmounting | ane Ja of the , ,
meaning a state in which the production is stopped for the

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”

10. prior lto the "hoard demand signal" which means that no
board exists only in the loaders LAl and Lal.

The "Y-table and loader with no board signal" is
also outputted from the first bypass lane BPA. That 1is,
when no board exists in both the loader LBl of the first

15 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 TBl located on the
downstream side of the loader or when no board exists in

20 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" is outputted from

25 the control unit 1000BI of the component mounting apparatus




nmounting apparatus group A and the first bypass |ane BPA. \Wen there is a
conveyance route of which the "Y- table and | oader with no board signal” is
on in step S2, the boards are conveyed in step S3 to all the conveyance 20
routes that conformto the conditions of step 2. Subsequently, the program
flowreturns to step Si. That is, wheRchhere is a conveyance route of which
the "Y-table and |oader with no board signal” is on, the boards are
conveyed to all the conveyance routes that conformto the conditions 25
according to the order of priority, and the processes of 159 step Si and

step S2 gie gé?gH%?%ﬁﬁgghnF%éh%k$&?§b%%%ﬁ%}ﬁh%%ﬂ%ﬁ%ﬂpﬁﬁz2V%@EaEQQani5 no
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loader with no board signal"™ to the £first connective
conveyance unit CCl.

When the "Y-table and loader with no Dboard

10 signal" comes from the first bypass lane ﬁPA to the first
connection unloading section CCl, meaning é staﬁe in which
the'production is stopped for the reason that the component
mounting apparatus BI is awaiting the loading of a board,
the board is sent to the first bypass lane BPA that 1is

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 1is, it is first
determined that the conveyance operatioh can be performed.
only when the conveyance operation can be performed, the

25 program flow proceeds to step S2 to execute the following



"board demand signal™ is on in step S4, the conveyance route that conforns
to the conditions of step 4 is registered in step S5 as conveyance route
information in 20 the nenory 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 royte to which the board has been
conveyed is deleted frominside the nenory 25 MEM 160 Next, it is
determ ned in step S7 whether or not the conveyance route information
registered in step 5is renmaining in the nenory MEM When the conveyance

route information registered in.step i S t remaining. in_th . nor

VEM ¢ he 00N AR T TURT St UPREZE0 0 ep SLSTWIRIF | (oL Harer nRaa RN ep &7
that the conveyance rog{e information registered. in s%ep g i r.emaining in
the menorSPNEMY i 5 s @t ePRt neBCFRIEE ef758 SAfbet F&° 0P °RE t;8?81Pg a
conveyance route of which the "Y- 10 ta%Le and | oader mﬁth.no(? rd _signal"
is ﬁn. WRRFIHer | 8Ya veyahte SPOREE 6V%MﬁQﬂV?¥%pG%-upé5Ie(gﬁdlﬁoader
with no board signal” is on in step S8, the boards are conveyed, in step S9
to all thetRRRRYyARCEDLS RR%S oﬂhﬂﬂ%9PY?¥?EQ§t88F€a§ﬁ&nI&ﬁﬁﬁg%ﬁtﬁsno anrd

15 signal” is on, and the conveyance route information of the board
conveyand®@ ot edelp Wi < PR oat dshaapient 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.
lO. ‘ } Ngxt, 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—ﬁable 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 S2,
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 is,
when there is a conveyance route of which the "Y-table and
loéder 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



conveyed is deleted frominside the nenory MEM Subsequently, the program
flowreturns to step S7. Wien there is no conveyance route of which the 20
"Y-table and | oader with no board signal™ is on in step S8, the program
flowreturns to step S6. Next, the second connective conveyance unit CC2

| ocated on the downstream side of the ggynting apparatus group Ais
required to unl oad the nounted boards 2d 25 produced in the first and second
nounting | anes JA and Ja 161 of the nounting apparatus group A toward the
second bypass |ane BPB of the nmounting apparatus group B and distribute

the unnmount ed poards, 2¢._that,,h P r t Iy sty cbypassokane BPA
of the|ﬂﬁﬁﬁ9n§9a65§¥a?5%pg%8ugg%i%?%ggﬁég5gggggﬂgzéﬁsecoﬁd nnun?ing | anes
JB and Jb_of the nounting apparatus group B. Wien the unl oadi ng of the

first mUMIRGT9he JA and the second nounting | ane Ja of the mounting
apparatus group A is not perforned for _a_long ti h it rds 2d
Fﬁgriolﬁr&ahcgonvegégce'g%ut% anQHﬂxﬁg PR@

cannot be unl oaded," &4 ron the mounti ng apparatus group A

o oup B {5 R ENGAT ST by GO PO ThE > hount i Sopara0u ot oup B

unting apparatus group B
stops while awaiting the board.  Therefore, the second,connective cgnveyance
uni t°>CC2 s i r%ﬁﬁﬁ?%ﬁn?g BOr fHFRR ¢ 7€ bgg?ahﬁﬁléﬁﬁiHﬁtfr%%$f%e1%5u%ting

N consi GEVETEHGA THELS! PRarbRt oo, "boazd Senind ' siha FPPELELHS GTOUP B

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 1s executed. More
10 specifically, it is determined whether of 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 SI.
When there is a conveyance route of which the
"board demand signal™ is on in 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 1is conveyed to the conveyance
route of the highest order of priority in step S6, and the
conveyance route information of the foute to which the

board has been conveyed is deleted from inside the memory

25 MEM.




whi ch the nmounting apparatus groups Ais awaiting the mounted board 2d and
the situation in which the unmounted 20 board 2c is |oaded into the
nmounting apparatus group B. The rule of operation practice of the second
connective conveyance unit CC2 is as follows. The second connective
conveyance unit CC2 perfornms sel ecti oRghetween the conveyance routes (4),
(5, 25 (6) and (7) in consideration of the "board demand signal" 162 5 and
the "board unl oading awaiting signal"™ fromthe conveyance |ane and perforns
board conveyance. The conveyance route can be changed and added by the

program Vhen ther gud 5. o poag dgh e Lhenbaader 8L ofr Lhetidf St-mRyati ng

| ane JB of the conponent nounting apparatus Bl focated on the

upper oSt 24" ERTE SRl IR TOADALR,copotatus daue Bospher Lhgre [ no

e second noun I'ane Jb of thé conponent

nmounting 10 apparatus Bl | ted - st i
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When it is determined in step S7 that the
conveyance route information registered in step 5 is
remaining in the memory MEM, it is determined in step S8
whether or not there is a conveyance route of which the "Y-

10 tablé‘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 1in 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 1is deleted from inside the memory  MEM.
Subsequently, the program flow returns to step S7.

When there is no conveyance route of which the

20 "vY-table and loader with no board signal" is on in step S8,
the program flow returns to step Seo.

Next, the second connective conveyance unit CC2
loéated on the downstream side of the mounting apparatus
group A is required to 'unload the mounted boards 2d

25 produced in the first and second mounting lanes JA and Ja




apparatus Bl |ocated on the uppernost-stream side of the nopunting apparatus
group B and the Y-table TBl1 | ocated on 20 the downstream si de of the |oader
or when no board exists in both the |oader Lbl of the second nounting | ane
Jb of the conponent nounting apparatus Bl |ocated on the uppernost- stream
side of the nounting apparatus group Biand the Y- table Thl |ocated on the
downstream si de of the |oader, the 25 "Y-table and | oader with no board
signal" is outputted from 163 the control unit 1000BI of the conponent
nmounting apparatus Bl to the second connective conveyance unit CC2 | ocated

on the %ﬁtﬁﬁé%éhﬁé‘w? Egﬁakgagsr grbBb anddWelrd Wien sdeoheabdsaexi st in

both the unl oader LA3 o the first nmounting | ane JA of the conponent

mount i ng aghus Al | pGated Pnabherdemamesbust meansi desotibbee
nnunting'%%%gr%?%sgérghg A and tﬁ% %étable ng Iogated on the upstream side

of the unlpadeh, 66, MOEN,bheqbOEI ! Slovd Ay therdindioades Eadsof (he

second nounting Tane e conponent nounting apparatus Alll |ocated

on the $§§Q€Q§t¥%%ég§g%sggetgg %B%nggégtg. ARRYAtHS Y AP iA-@nghet he

Y-tabl e oca hé upstream si t he unl cader, the "board

i £ 10008 11 of - ChS S hpo REN Lot 1 g RpRararte A 11§ ot e sedond

uni t~ 100 . g apparatus Alll to the second
Gl oader SPRAE G L s moale s state [AVArChot h prodict fon s
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 groupiA stops. If the
unmounted board 2c 1s not léaded .info the mounting
apparatus group B for a long time, the production of the
mounting apparatus group B stops while awaiting the Dboard.
Therefore, the second connective conveyance unit CC2 1is
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 1is 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 cohveyance unit CC2
performs selection between the conveyance routes (4), (5},

25 (6) and (7) in consideration of the "board demand signal”




stopped in the conponent nounting apparatus Alll since the board unl oadi ng
is not perforned. When the board exists in the unl oader LA3 of the first
nounting | ane JA of the conponent nounting apparatus Alll |ocated on the
downnost - stream si de of the nounting apparatus group A or when the board
exists in the unloader La3 of the secepd nounting |ane Ja of the conponent

nmounti ng 25 apparatus Alll | ocated on the downnost-stream side of the 164
nount i ng apparatus group A the "board unloading awaiting signal"” is
outputted fromthe control unit 1000AlIll of the conponent nounting

apparatus_Alll _to the second _connective veyan I ter catgd on the
downst r eadtSi dEof tﬁ@ar un ngLao ea(ralg1 ASaVz‘S%gPJLI%. ‘%’E@Hs%écon c(%)lﬁne%:tigve

conveyance unit CC2 . determ nes_to whi.ch conve ute of the routes (4
through (FPHYEYG B/ é%?#?@? ob%aerégoé/n?/ﬁ/e\g%%& consi deration of Eh)e

"board demand signal" and the "Y-table 10 and | oader wt o i gnal "
from the nmounting %ﬁpa?%ﬂ%yﬁ?%%pr%ugﬁdctaﬁeg'eb glragl e\r,ﬁ O%I naég%\g/\%???ng
signal” and the "board unl oading awaiting production stop signal” fromthe

nmount i ng EppREUG<LYroup A. It is to be noted that the board conveyance is

15 perfornmed with priority given to the conveyance.route fram whjich the
"Y-tabl e and | oadeMRA% HERRE Hodfd P& GRAT aHy Eﬂ% l'oﬁgigffd oadi kgeawai ting

production stop signal"™ are outputted. When the signal s are_out ggtted from
two or noflest mounting lane JB of the component mounting apparatus

BI located on the uppermost-stream side of the mounting
apparatus group B or when there is no board in the loader
1bl of the second mounting lane Jb of the component mounting
10 appa#atus 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
1Bl 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 TBl1 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-
sfream side of the mounting apparatus group B and the Y-
table Tbl located on the downstream side of the loader, the

25 "vY—-table and loader with no board signal"” is outputted from



conveyance routes, the, board conveyance is perfornmed 20 according to the
determ ned order of priority. Further, when there are boards 2d | ess than
the number of boards that can be stocked in the second bypass |ane BPB

i nside the second bypass |ane BPB, i.e., the fourth through sixth bypass
conveyance units BP4 through 25 BP6 of 1ighe second bypass | ane BPB, the
"board demand 165 signal” is outputted fromthe fourth through sixth bypass
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 bypags H?ﬁ?@ginQn§FC£b9@B§P§fO£héh@oﬁb&ﬁénQYH§§§tLﬁ@eagBéraEﬂ@ "board

unl oadi ng awalrti ng si gna Is outputted fromthe first bypass |ane BPA

Fig. 12 shovs,a fLoWEhAl ol AR GOACTRIEe L Shii DUt N0l gRgEaL on of the

second connec |ve conveyance termned in step S11 whether

or not_t he, conveyance_operati on. comyRadi pppn,ndhabsis, it is Tirst

determ ne e conveyance operation nay be is performed. Only

shen the conveyance,gper atl og. IBY. b, per [or geg, the Brogeatfhay proceeds

to step S12 to perf conveyance operation. en th

conveyance, sbefal on COTENg | 3 1ok GA TEan AR o e ohaed-oadi
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 or when the boards exist
in both the unloader La3 of the second mounting lane Ja of
10 the component mounting apparatus AIIIi 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" 1is
outputted from the control unit 1000AIII of the component
15 mounting apparatus AIII to the second connective conveyance
unit CC2 located on the downstream side of the unloaders
IA3 and La3. This means a state in which the production is
stopped in the component mounting épparatus AIII since the

board unloading is not performed.
20 . When the board exists 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 or when the board ekists 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




20 unit CC2 is stopped at the end. The conveyance operation command is not
on when the driving of the conponent nounting apparatus is stopped for sone
reasons of, for exanple, conponent feed to the conponent feeding unit and
mai nt enance. I n such a case, the above-nentioned 2S determ nation is nmade in
order to prevent the board from 166 be'% | oaded. Next, it is determned in
step S12 whether or not 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 oadi ng

awai ting signal" are both on. Mre specifigall it_is determ .whet her or
not tPe;fPW%ﬁﬂ%ga?HpPBQH%? Wi-CHPn ‘bogba g?& Id'%ﬁ%P?é%ﬁgbg%@§Ql§§nand
signal " have come fromany one_of the first unti, JB.and _t he
second nowdRay | bhecUEPBEtehel RBUNEPRg CORTTA at s f%ﬁghgﬂg%doghgggecond
bypass | ane BPB and whether or not the "hoard agwaitin roducti on_stop
signal " @eRPeMRNt bBArEtLRE 08BPAGAEREI g Sigridl® %%9%“@0ﬁ8nPF8%%V§ny one
of the first mounting | ane JA and the second 15 mounting |ane J§ t he
mount i ng ePPEEYARGE gBup AC3nd adrded 9%t TR pLeUrSiRE2BPA 1 Men tﬁé?e is a

conveyance route of which the "Y- table and |oader with no board signal" or
t he 3 boaranlawder nglh? odudthadh- stop signal" is on and the "board demand

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 1in
consideration of the "board demand signal" and the "Y-table

10 and Lloader with no board 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 is

15 performed with priority given to the conveyance route from
which the "Y-table and loader with no board signalﬁ and the
"voard unloading 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
léne 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



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
conformto the conditions of step 12 according to the predeterm ned order
of priority. Subsequently, the programflow returns to step S11. 25 Wen
there is no conveyance route of which the "Y 167 table and | oader wth no
board signal" or the "board waiting production stop signal” is on and the
"board demand signal" and the "board unl oading awaiting signal"” are both
on in step S12, it is determned in step S14 whether or not 5 there is a

conveyance,soul? 90 WIS LIG ban deThilecp WAL Lheioagelayn 0ad 1o

cal eterm ne her or not
the "board demand signal™” s.conme fr n e 0 fy mpypLi ng | ane
JB and th%o%%%ﬁﬁﬂcﬁnﬁg%FﬁgBPgné%fﬁuﬁ%'?ﬁkgf§fﬁ%ﬂ%t%%%gg%pg&g%ﬁg g%oup B or
t he second bypass | ane BPB and whether or not the "board unl oadi ng awaiting
signal" ®&8-cone fromany one of the first nounting | ane JA and the second

nounting | ane Ja of the nounting apparatus, group,A__and.the fir pass

| ane BPA. Wien t herdOF8OW®T coffEsfancdets rb%t@’opoﬁﬁgchl?hgjm%ogkagéenand
signal" or the "board unloading awaiting signal" .is on, the progr flow
retubns ERleEeHnG IStapsdy tH’fé?bti-%naOéonv&aﬁgérfioif@%sfs \M‘ﬁn@ﬁagﬁgg " boar d
demand signal” or the "board unl oading awaiting 20 %;gnaQE.is"%n ig step
S14, the soaviyand@®Fowle thgt first bypass lLane BEA, e ~boar

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 ;onnectiye 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 S12 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 1is not on when the driving of the component
mounting apparatus 1s stopped for some reasons of, for
example, component feed to the compoﬁent feeding unit and
maintenance. In such a case, the above-mentioned

25 determination is made in order to prevent the board from




confornms to the conditions of step 14 is registered in step S15 as
conveyance route information in the menory 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 168 board has
been conveyed is deleted frominside t@g6nennry MEM Next, it is determ ned
in step S17 whether or not the conveyance route information registered in
step 14 is 5 remaining in the menory MEM Wen the conveyance route
information registered in step 14 is not remaining in the nenmory MEM the
program flow returns to step Sil. Wen the conveyance route i nf or mati on
reglsteréHEl?% 4 is remaining in the nenory MEM it is determined 10

in step S18 whether _or not there js a, conveyance r e of i.ch t "Y-table
anddloaQer wi th no Y&rd %?gh%lge%?r?hﬁﬁd"ﬁ%a?ﬁeﬂngggdW§%t§€%ianggt
production stop signal"™ is on. Wen there is a conveyance,rouyte whi ch
the "Y tam%’—(’j%ndsl 08 deFORY 2 YOS bFad Ssi Qﬁal whehy %G}‘/bogr—é:a%;% u% Sadi ng
awai ting production stop signal" is on in step Sl18, the boards.are conveyed
in step SIRGer al¥ithe N@ork@FERCceSEBREESs tHat EBRf or RPED th@wébﬁapgions gf
step 18, and the conveyance route information of thg goard conveyance

e

routes t owbdettidre Bead dsloRak" beerok oeyEEei sP2Br def8Teddf FORTRNsi de t he

menory MEM Subsequently, the rogramflow returns_to step Sl%
and the "board unloading awaiting signal’ are both on.

More specifically, it is determined whether or not the "Y-
table and 1loader 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
étep 12 according to the predetermined order of priority.
Subsequently, the program flow returns to step S1i.

25 When there is no conveyance route of which the "Y-




When there is no conveyance route of which the "Y-table and |oader with no
board signal” or the "board unloading awaiting production stop signal"” is
on in step 25 S18, the programflow returns to step S16. 169 Next, the rule
of operation practice of the third connective conveyance unit CC3 is as
follows. Selection between the conveyange routes (8), (9) and (10) is
performed according to the "board unloaging 5 awaiting signal" fromthe

unl oader UB3 of the first nmounting | ane JB of the nounting apparatus group
B, the wunloader Ub3 of the second nounting | ane Jb of the conponent

e e Rl
oupu 60t soalGedorneyanteh < i 28t 1o hooSeF i ned
ol the vty apar 506 ol BT LR 88 P e
?Sﬁé \J/ge?)??ib%o%iﬁi st;:] 1;? ibﬁﬁeggéf;% |§%d§FeEB§fngh?ﬁ%6Fi ?%t rrgunti ng
domnﬁnst-%??%%nﬂéggé dﬁqﬂﬁ¥%ﬂﬁm?Fﬁ§t8pB§$ag E%G?QQ%EEQ %%E%%gg$%?§g|e TB3

| ocated on the upstream side of the | oader or en th i
signal™” %r the "board unloadfng awaf@lng sfgggfnd%jsxbﬁt on

More specifically, it 1s determined whether or not the
"hoard 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 bypgss 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 mounﬁing 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 1is a conveyance route of which the
"board demand signal"™ or the "board unloading awalting
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 1is conveyéd 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




bot h the unl oader Lb3 of the second nounting |ane Jb of the conponent
nmounti ng apparatus Blll | ocated on the downnost 25 stream side of the
nount i ng apparatus group B and the Y 170 table Tbh3 | ocated on the upstream
side of the |oader, the "board unloading awaiting production stop signal"”
is outputted fromthe control unit 109@BI Il of the conponent nounting
apparatus Blll to the third connective conveyance 5 unit CC3 | ocated on the
downstream si de of the unloaders LB3 and Lb3. This neans a state in which
the production is stopped in the conponent nounting apparatus BlIl since

the board unloading is not perforned, e he bgards_haye al ready
been 10 é?%%ﬂ?ngaﬁy%FﬁQ ﬁﬁﬁ%ﬁ?m%f:ﬁ%ag%ggﬁégt%ggﬁhggwégg%ked inetﬁe9 second
bypass | ane BPB and there are boards in the unloader LA3 of the first

nnuntingimgﬁe JA of the conponent nounting apparatus Alll |ocated on the

downnost -stream side of the ., nounting. apparatus gr he_Y-tabl e TA3
| ocated on 15 the ue¥teaht ste %ﬁe¥ﬁﬁp$%aﬂ%rs%?gi%P?hghgﬁﬁggdgF g? of the
second mounting | ane Ja and the Y-table Ta3 |ocated on. the upsife si de of
the | oadefhe  ERBVEKBAFE Gﬁﬂl&&dilﬁgo%%d?lt%gr%%%%ﬁ‘gnl?t 5%6 i gfn%l Ti‘g]i s
outputted. This means a state in which thﬁ{pro_uction i S _stopped %n t he
conpdnent TR LY i AF dppfar BEUSTAI MEMi ncdHe bodr FUNBE Ty 8% hot

performed. Fig. 13 shows a flowchart of the concr%te L
information registered in step 14 1s not remalnlng 1n the

memory MEM, the program flow returns to step S11.
When the conveyance route information registered
in step 14 is remaining in the memory MEM, it is determined
10 in step 518 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
518,. 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 board
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 $18, the program flow returns to step S516.




di stributing operation of the third connective conveyance wunit CC3. 25 It
is determned in step S21 whether or not the 171 conveyance operation
command is on. That is, it is first determ ned whether or not the
conveyance operation may be perfornmed. Only when the conveyance operation
may be performed, the programflow prageeds to step S22 to perform5 the
foll ow ng board conveyance operation. When the conveyance operati on conmand
is not on, nmeaning an end, the board |oading operation by the third
connective conveyance unit CC3 is stopped at the end. The conveyance

operation command Il@)f{mtt}?é‘ MheD éﬁeogéié«if%krgn Cllgféré@@ié@m@neﬂb $Qimgunti ng

apparatus is stopped for Sonme reasons exanpl e, conponent feed to

the component  feeding upit And pintenance. o | g sughea case, the

m ion rs nade in order to prevent the board from

bei ng | oaded. Next, if is; detgrmned in.step,Soz-vhether ey nof, bere is a

conveyance rout e of 1 d unloadi'ng” "awai ting production stop
"board BRI ahe) FERG T ERCEFER B 55 SCanaTY hak Rame from the Ti rst
dounmst -S4 bamE] s 8R4 he RBURL RO° aBpLYarte. orbap Bror The cieond
ﬁDunﬂlnyégggtfggoH;gyaJB of the mounting apparatus group B, the
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 2& is conveyed.

When a plurality of "board unloading awalting
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
thereafter loaded into the reflow device 904.

| When the boards exist in both the uﬁloader 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 méunting lane Jb of the

component mounting apparatus BIII located on the downmost-

25 stream side of the mounting apparatus group B and the Y-



conponent nounting apparatus Blll |ocated on the downnost- stream side of
the nounting apparatus group B or the second 25 bypass |ane BPB. 172 Wen
there is a conveyance route of which the "board unloading awaiting
production stop signal™ is on in step S22, the boards are conveyed in step
S23 to all the conveyance routes that jggnformto the conditions of step 22
5 according to the predeterm ned order of priority. Wien there is no
conveyance route of which the "board unloadi ng awaiting production stop
signal” is onin step S22, it is determned in step S24 whet her or not

Signal 1 5BEe TRAL TPERHo ™t HE ERF G CAT oRdimg - awen 11 B9 broluct Fon

s!gnal: ! unl'oading awaiting production stop
T Tl LBy SRR 0 | DT oc At esstuch e
COMYeLAICE LOULE ST AL S0 cPaard Ual padhigEag LIAOLLD SkgRlcnks on |1
Convey ancBORGhEBST REPSEaRHar RE o "Ehe Mo 1 Tone SBh CEF b= 24 30 e P sgi ot er 6d
boar & |'s Bahvefed LPAE boRte o TOUE B TABSHIGnotts of BEFBIELSt i or i ty
'nstep S%gé ggg £Q§. 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 Dbeen
10 staﬁding 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




conveyance route information of the route to which the 25 board has been
conveyed is deleted frominside the nenory 173 MEM Next, it is determ ned
in step S27 whether or not the conveyance route information registered in
step 24 is ‘existing in the menory MEM Wen the conveyance route 5
information registered in step 24 is notygexisting in the nenory MEM the
programflow returns to step S21. Wen the conveyance route information
registered in step 24 is existing in the nenory MEM it is determned in
step S28 whether or not there is a conveyance route of 10 which the "board

uhi ch t he B0V E I Bt s T br SGuSET on SFap Sranar” s anin step

nNg awai ti ng production stop signal” is on in step
S28, the programflow returns to_step,S26 ere i s, 8 SANYeYAnRe route
of whi ch Fﬁg%r_li‘%meﬁlom Toadti ng° wgiht%i ncgon\gg%u%% oﬁp%t%pl s{‘?gnglle'j1 is onin

step S28, the boards ar onveyed in ste 2 al . CONV, n routes
of which PREIOBBEAY unI@%ﬁYndq iFEﬁg C§P§8§%§?8n é?%%ggfgﬁaﬁﬁ¥?sq§%, and

t he conveyance route information.of the board,co a r.Qu ich
the 20 boRfd<ORRFE pd&dE @69\969%%18%8@?&& r & %\é%dg%?hé%népﬁegﬁoo‘ﬁwgm
Subsequently, the programflow returns to step S27.. It is.also ible to
per f & m a th&ar & QddirEyshc P BTt at FUN RIS hatPEhAT &Pt roni@e(?lonppcgln%Znt

nounting apparatus where troubles have occuyrred at the tine oQi th
conveyance operatlon comman 1s no on, mheanlng an enaqa, e

board loading 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 component

10 mounting apparatus 1s stopped for soﬁe 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 unloading
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 loéated on the downmost-
stream side of the mounting apparatus group B or the second

25 bypass lane BPB.




25 el ectroni c conponent nounting apparatus trouble is bypassed 174 by using
the first through third connective conveyance wunits CO through CC3 and the
first and second bypass | anes BPA and. BPB. As descri bed above, according to
t he conponent 5 nounting system of the second enbodi ment, by operating each
bypass | ane BP and each connective convegyance unit CC as described above in
response to the board conveyance request from each conponent nounting
apparatus and each bypass |lane BP, the unnmounted board 2c can be conveyed
by being 10 distributed into the optimum conveyance |ane fromthe viewpoint

of production efficygagy, cand the npunieddhaard 2siean dre wakendedhd rom the

opti mum conveyance | ane from the V|emp0|nt of production efficiency,

al | owi ng LPS apgards o4 Qnﬁlng thgxgog?g ralohy dddP ég@hgpnvgga@%e;bane. 15

In particular, by pertor |str|but|on in consideration of the

states of .operatjon of bogr gk eallom £ RAR COPARER! JIONLS NG 1APRAAL USES

in the nBunting dpparatus group mount I ng apparatus group B, stop
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_ _ ( _ ing a aratu§ n -order to per o[n1board )
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spparatus and (o achheke isal 18 08 SNEALAle 28u6be%s Olbcn tre
"board unloading awaiting production stop signal” is on in
step S22, it is determined in step S24 whether or not there
is a conveyance route of which the "board wunloading
10 awaiting signal” is on. That is, when the "board unloading
awaiting production stop signal” 1is not outputted, search
of the conveyance route of which the "board unloading
awaiting signal" 1is on 1s executed. When there 1is no
conveyance route of which the "board unloading awaiting
15 signal"™ is on in step S24, the program flow returns to step
S21.
When there is a conveyance route of which the
"board unloading awaiting signal” is on in step 524, the
conveyance route thaf conforms to the conditions of step 24
20 is registered in step S25 as conveyance route information
in the memory MEM.
Next, the board 1is 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




175 perform ng the board distribution also in consideration of the "Y-table
and | oader with no board signal" and the "board unl oadi ng awaiti ng
production stop signal", the optinmmboard conveyance can be achi eved from
the viewpoint 5 of production efficiency. As shown in Fig. 18, it is
acceptable to arrange a defective boaridunl oadi ng section BD on, for
exanple, the front side of the second connective conveyance unit CC2, and,
when a defective board is generated during the 10 conponent nounti ng
operation in the conponent nounting apparatus of the nounting apparatus
group A %gyunload the defective board into the defective board unl oadi ng
section by turning the second connective conveyance unit CC2 at an

angl e of 90 degrees Lostead of converinaythe debeckbyve.b5iboar dd agkhe

downst ream si de of Pﬁé SecC connectiv conveyance uni when the board

is made t ass through the second c ti : ance i st is

al so acch Yo 1N R aﬂaﬁl es%ﬁ? 5?gg£$%c%¥§é%%§§§§ E%16§§%%Q§E§é§tioh BD
on, for exanple, the front side_ of third 20 _connect.i % e unit
CC3 and uﬁ?‘ggﬁlflﬂe et égﬁ VBERHAr ‘ner g\{hee&l dE?llengce?%%é/ %r?r%%ngﬁ){%%%ounti ng
opergtion,in t he .conponent, mounti ng

group B. FRECEBASEPRutiSHTSIeh b?oﬁg ﬁ?ﬁ%#@ﬁoép%gg?ggﬁgﬁggg'?Eg%%gtgﬁe
exanpl e, %ngﬁglM%Q? %ﬁgpggggga%p%ﬂ%&”%e%zgns to step S21.

When the conveyance route information registered
in step 24 is existing in the memory MEM, it is determined
in step S28 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" 1is on 1in step
S28, the program flow returns to step S5S26.

When there is 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
conveyance routes of which the "board unloading awaiting
production stop signal" is 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




apparatuses are not required to be provided with the front- side nounting
unit and the rear-side nmounting unit. The present invention can also be
applied to a production line in which conponent nounting apparatuses each
bei ng conposed 5 of one mounting unit and a bypass |ane are joi ned together,
a production line in which a conponent jgRunting apparatus provided with a
front-side nounting unit, a rear-side nounting unit and a bypass |ane and a
conponent nounting apparatus conposed of one nounting unit and a bypass

| ane 10 are mi xed, or the |ike. Mreover, the board conveyance direction

can be operly ed r di o] reducti on
. yéﬁ @% rgg%ﬁ? dﬁﬁ%b%éhexten Iddng@ldraRe ot chRe vak

l'ine. The goﬁ&% on may not only in one way but also

Vor cover , CRACh BYbase” PAB TE° nBL| FAE LS *“?%S?ﬁé G T

Mor eover , irs"not Irimte one arranged m dway
bet ween th g front - gﬁde mounting unit and the rear-side nounting unit and is
al | oned t 8°be®drP ged above or below the front-side nounting unit or the

20 rear-side nmounting unit aor _arranged on th i f nt - si de
nounting unit or ar%g dgﬁs kfﬁ% ?gg eSi&5£6%J¥%£ r§a99§$d§ %ﬁfﬁ%g unit.
Each _bypass lane is on guired to.be ro I st
nmounfi ng MEBRY %@%n%%sE%%hOf the Sefenf| FRYC éﬁﬁﬁ%# Egg g bﬁ efglhsecond
nount i ng conveyance path, i.e., the second. nDuntln 177 I ..and~i ndependent
of the fiPEPafBURETSg %n@%?aﬁ@éz aq(?'}mecntlve 2bh08y2AL.! RS AN B

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 diétributed into the optimum conveyance lane from the

| -viéwpoin£ of production efficiency, and the mnounted 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, Dby




and the second nmounti ng conveyance path. By properly conbining the arbitrary
enbodi nents of the aforenentioned vari ous enbodi nents, the effects owned by
5 the respective enbodi nents can be produced. According to the present
invention, in one conponent nounting apparatus, the conponent nounting work
area of the board is divided into the tmo parts of the first conponent
nmounti ng work area and the second conponent 10 nounting work area. |In each
of the first conmponent nounting work area and the second conponent nounti ng
work area, there are independently perforned the | oading of the boards by

the firStﬂéyﬁﬁﬁu%@dl e weeNdii adan, cihe 2 POSi thorbRgianddaladi ngr of the
1 rs

boards by the pl acenment - positi on determ ning conveyance unit and

the seconqplagepenizpogld i qBadeter i ghng,FoRueyance; ynklr thea supply of
s by the

conponent TSt and second conponent feeding devices, the suction

ol i ng_aad IOYeTRRY 06 nCOMpORent So by, LR, 151 andsecond: ol aceral heads,

the 20 rec ition’ o oneén Irst and second Tecognition

devi ces and the unl cadi ng operations _of t -hoar he fjrsi-&ng second

pl acenent SF&$ Oaégt5%%W%Vﬁ§cgo%%gy%ﬁbg%gﬁgggéd?ﬁgx¥%rst uni dader and t he

secogg unlggder. r.e cog&netel% the board is |loaded into 25 the first
hent ©

conpal BROAHG SOk © éa'by he first loader 178 in the first conmponent
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defective board unloading section BD on, for example, the
front side of the second connective conveyance unit CCZ,
and, when a defective board is generated during the
10 component mounting operation in the icomponent 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 1s one example, and all the component mounting




determ ni ng conveyance unit for the nounting operation in the first

pl acenment position that is a portion |ocated 5 closest to the conponent
feeding unit arranged along the board conveyance direction in the first
conponent nounting work area and closest to the camera to be usually nost
frequently used as one exanple of the fjsst conponent recognition device,
i.e., the two-dinensional canera. 10 Subsequently, a conponent fromthe
conponent feeding unit is sucked and held by driving the first placenent
head, recognized by the two-di nensional camera and thereafter placed on

{he 111 SEPRBERFERECUAFE. “Phot PEIB0SRd s o nF Gadad P oming T e o "

I'ng uni oard rs unfo rst

Furcher uATQRaSE BTSN TG § PTGt empoRGRTS BUNTCRG WPk ai8h by The fir

further u S%ponent noun area b e first

unl oadi ng_1C. the other hand, . concurrent] ith_th t.i ng ration
inthe fipg?SQ%Pnﬁﬁﬁﬁp JCUnFER EHE%D é?d@?é&*%%gt% Fn?%ogﬁgﬂgégbégg%
conponent.nougtigg wor k ar ea b% Ehe second | oader in.the. secoqg conponent
mount i ng WBr KN4F8a SOFRENEBAr BOFE 1 PEs PPPEREGUSRE REFE B 1ive SEEsh

pl acement - posi tion deternining gonv ance %nit for the nounting.,operation
in 23 t he®5efBRATBHEELRENI pbsPEF0A SPs 8ot o 9 gﬁx5%h§r’closest
to the conmponent feeding unit arranged al ong the board.conveyance direction
in the seBomdFogEgsémdntifsunt? nr1Gdr 1@ ar ¥BPIHeE k| BOESL G t a to be

usual Iy nost , . ' . .
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 afe 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 1s 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 1is 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




frequently used as one exanple of the second conmponent 5 recognition device,
i.e., the two-di nensional canera. Subsequently, a conponent fromthe
conponent feeding unit is sucked and held by driving the second pl acenent
head, recognized by the two-di nensional camera and thereafter placed on
the board. After repeating this and aftjer; ending 10 the nounting operation
in the second. nmounting unit, the board is unloaded fromthe second

pl acenent - positi on determ ning conveyance unit to the second unl oadi ng and
further unl oaded out of the second conponent nounting work area by the

second unh?ggiggd %Eﬁéiéidéﬁ%néfh%?ﬁtffrgﬁrﬁéuﬁﬂgnée%%R@e@%%%@'ﬁitﬂ”ﬂtS,

t he board Toadi ng, e conponent ing, the conponent récognition, the

component _plagereqt and e, baar d unloadingagan be performed independent|y

of one ano e respec opt m states, and the 20 productivity

can be further inpr%yfgroégfg%iéomgffﬁ%fi{ﬁgﬁarfﬁgﬁﬁgﬂﬁQ&mﬂ@&ﬂﬁédﬂ% s in

advance in concurre M ng conponen ting operations in the

plurality _of c onent . nmounti ng. wor k_ar eas,. _the r j f t he
conponent tﬁ%ﬁ??ﬁ@“%%?%e%n‘{%gh%%s 2%13% %déau vl ae] gegf%%en% oe? :b e ot her
conponent 180 o rg%ion or the. board un%%gding, and the area

pr od ctivFggugé%B%%t$%ﬁt Ve i MEFe SO UEe  di stances between the
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component mounting apparatus, the 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 fhe first component
mounting work area and the seéond éomﬁonent‘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 bsecond component
feeding devices, the suctﬁon, holding and movement of
components by the first and second placement heads, the
20 recognition 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




5 and the two-di mensional camera that is usually nost frequently used can
be remarkably shortened in conparison wth the case where the board is held
in the board conveyance path in the center portion of the conponent
mounting work area as in the conventional case. This 10 enables the
reduction in the nmounting tinme and the7gnprovenent of productivity.
Moreover, in regard to the placement position in each placement-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

most frequenthy Usad ascoRsoR¥ANPLE.AL 1 He fANPoRsEL . T enpdnbbkea device,

or, for exanp WO nensional caneras of the pair of support rai

porti ons gf s pach, Bl aceneNt; s thon dSlermpiog coRuekABRe Wditibhe of her

20 support rart "portion 1s noved c e to or apart fromthe "one support

rail portiop, \n, of eEﬁ%§§§%%§éM&HEéh§bP°§E% i idd1€oSOFRPASAL jguUCt i on,

|
hol di ng aﬁa recognitio two-di nensi onal canmerda in each conponent

feeding unit are pechoried ol vays, near the oSt ion dLdhe, sharkest

di st ance, e size of e circui oard. Therefore, 181
el oponierSLa"RE TBIL RenBOERE] SR TS hange a ORI WA o1 L1
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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 Sﬁbsequently, 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 unloading and
further unloaded out of the first component mounting work
area by the first unloading 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 Dboard 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




particular, conventionally in the case where the conponent nounting is
performed on a board in the vicinity of the board conveyance position, the
di stances between the positions of the three operations of conponent
suction, 10 recognition and placenent have been el ongated and the nounting
process tine has been increased in the case of small boards. According to
the present enbodi nent, even in the case of small boards or |arge boards,
the boards are positioned and nmounted in the positions where the distances
15 between the positions of the three operations of conponent suction,

recogni tion and,pl.acepgnt é’ﬁ’?@%ﬁ $hoFd e qiher ghoke ar thy URL bAG RiRCesS

time can bé remarkably re n particular, in each conponent nounti ng

K 2 Congtl® EATRONRAL LeedlBdotnLt L8 ALLanaascalaadathe dhadge 1n 20

t he board irection o hé conponent nounting work area. _
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arts, the distance of npvenent _
P is sucked 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 1is unloaded from thé seéon& 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 1in 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




of the placenent head is reduced to allow the nmounting process tine to be

i nproved. For exanple, in the mounting apparatus of the present enbodi ment,
the tinme for nounting 10 one conponent can be reduced to one-half that of
the conventional case, and the nobunting process tine can be renarkably

i nproved. Moreover, since two boards argg@rranged oppositely as a pair in
the conponent mounting work area in 15 one conmponent nounting apparatus,
the mounting efficiency per unit area can be inproved in conparison with the
case where only one board is arranged. Moreover, by concurrently performng

t he conponent unting_in the firs Jrount | an he copponent
nmount i ng |ﬁm?ﬁg%sékon % ?ng}{ﬁé tﬁél%gﬁﬁﬁﬁﬁg o%gpat|gﬁgcan be

per f or med nDr entI unt.i ess t = SA0 be 4y pr oved.
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Althou h the resent invention has. been f
g P the two-dimensional egameyélythat is usually most

frequently used can be remarkably shortened in comparison
with the case where the board is held in the Dboard
conveyance path in the center portion of the component
mounting work area as in the conventional case. This

10 A epables 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,




described in connection with the preferred enbodi nents thereof with
reference to the acconpanying drawings, it is to be noted that various
changes and nodifications are apparent to those skilled in the art. Such
changes and 10 nodifications are to be understood as included within the
scope of the present invention as defingd by the appended clains unless
they depart therefrom 184 CLAIMS 1. A conponent nounting apparatus as
claimed in any one of <clains 1 through 4, further conprising a bypass
conveyance unit (30), which is arranged between the first conveyance path

and the seqond;conyeyante paldhedOlo Passditot heLgent NhaNEN a fogr ddhal 1S

not subje € nounting operation | Irst nmounting unit (101)

and the seond, ount nguni L, (102)0 2o 1A SAPORCNLLAOMILA N0 ARRAIGAL US s

cl ai med i R°EF wher'ei n"the bypass conveyance umt (30) is conprised of

' angd BOrBA L RESppar oy 4SS “TaRvey Ace TATIEES. A Capononl atn

arranged bé conveyance unit. conponent nounti ng

apparatus as clainmed in . claim?7, wherein th [ [
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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 beeﬁ elongated and the
mounting process time has been increésed 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 1in

20 the board conveyance direction of the component mounting
work area. Therefore, when the recognition device 1is
arranged on the center side in the conveyance direction of
each component mounting work area énd the board placement
position in each placement-position determining conveyance

25 unit is also arranged on the center side in the conveyahce




(30) arranged between the first conveyance path and the second conveyance
path. 185 5. A conponent nounting system conprising: a first nounting unit
(101), which is provided with a first |oader (L) that is arranged in a
first conponent nounting work area (201) out of the first conponent
nmounting work area (201) and a second gpnponent nmounting work area (202)
that are two parts obtai ned by dividing an upstreamside conponent nounti ng
work area (200) and do not overlap each other, for positioning and hol di ng
a first board (2a) on which a conponent is to be placed in a first

pre-pl ace@%??ec%%ﬂdb%fpo%ééhon cic!:r@or{é?}?@t efoghegdqa Wil Gauveyance path

i nside the first conponent nounting work area (201), a first board

conveyi ngd%@@apglegi @)%tt A I(:tBe I/éic;siipl 141 9pi pg.and el dipg dihe,hoatd in a

first placémen position ( ere the board is conveyed beyond the first

pr o-pl acement st a0dby. posi 1o FAL LA conyeyange pdhoghlien nastha first

unl oader roning and holdi"’ng the board a rirst

post- pl acerent. st andhy pesiiion. (F. whsteclfie Boacdds capyerad bayond the

first plaf _ “T'h the convéyance direction, wherein a
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of the placement head 1is 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 éne 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 sécond 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



second | oader (L) that is arranged in the second conponent 186 nounting work
area (202), for positioning and holding a first board (2b) on which a
conponent is to be 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 nountingswork area (202), a second board
conveying and holding unit (T) for positioning and holding the board in a
second pl acenent position (SB) where the board is conveyed beyond the
second pre-placenent standby position (SA) in the conveyance direction, and

2ot SCPn AL OPIBL ) chor RPSLUL0TL00, BadNolAle {herheatdcis, oysecond

mhere t he is conveyéd beyond the

d pl t ti SB th di t
Component THELE 128 1LY ot R eEBRd Balifionért fSear i) Rt TR T e o

by a second pl acenent head 14) lL.aced on ard ( | ocat ed
in the seéﬂﬁaﬁﬁﬂhc%ﬂ%ﬁ% %6%?%?%nf?§833“hym%5%% 18 ef%8r§e ondx%lég%%nnt
head (14); pass conveyance unit (BPA), which is roughly parallel to a
first nnuﬁ#Fh $rath conprised of the first |oader, the first
board conveyi ng and hoId| unit, and the first_unl oader and_a secpnd
mounti ng  conveyancetgdtd mhPes R BF P he HEEIHA Ia sﬁg sei%ﬁ board
conveying and holding unit, and the second_unl oader arran

i ndependerfigseidache 1 r SOPRSGHEPAg YohleyhRte preferre embo fents

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 inclpded within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.



path and the second nounting conveyance path; 187 an upstream side
connective conveyance unit (CCl) for |oading a board into any one of the
first | oader, the second |oader and the bypass conveyance unit (BPA); an
upstream si dedetection device (DL) for detecting presence or absence of a
board in the first loader, the first bgard conveying and holding unit, the
second | oader, the second board conveying and hol ding unit, and the bypass
conveyance unit (BPA); a third nmounticngiMgit (101), which is provided with a
third | oader that is arranged in a third conponent nounting work area out

of the third conpengshe APURLLAGINET KppheataBdasachauhld GeneeRendmimt i ng
wor k area that argﬁﬁmoeparts otﬁgingg by dividing a downstreamside

component IupL | 80 cRlAr 83 300, Nlorard Ay cach,pElel  cdiifepasid | oni ng

and holding a thir 2) “on whi ch a “conporient 0 be placed in a

third pre-placenent standby .position |ocated alaq a.third conve e path
i nsi de th%g%ﬁﬁ ﬁg%éonﬁ%m% ot T Y rEe§W8§? éﬂﬁﬁi;arﬁgaf%PQXF %ﬁﬁ%ﬁg and
hol ding unit for positioning and holding the board in a third placenent

posi ti on BRERe 31 B d Ses¥6hv EpBYCHER6Rd PRENt hi FOr RSP enefir St andby
position in a conveyance direction, and a third unloader (U) for

posi ti oni vgrawngh hot diwp tche thedar d si nnatt hevdipesedpl beengt AN
position where the board is conveyed beyond the third placenent position in
the conveyanseiohr dctitine Wwhesei meaurcanponenitt Hdt0l)s dmd fthem second

mounting unit (102).

2. A component mounting apparatus as claimed in claim 7,
wherein the bypass conveyance unit (30) is comprised of an
upper bypass conveyance unit and a lower bypass conveyance

unit arranged below the upper bypass conveyance unit.

3. A component mounting apparatus as claimed in claim 7,
wherein the bypass conveyance unit (30) is comprised of two

bypass conveyance units arranged parallel to each other.

4. A component mounting method as claimed in any one of
claims 14 through 16, wherein a board that is not subjected
to the first mounting operation and the second mounting
operation is made to pass through a bypass conveyance unit
(30) arranged between the first conveyance path and the

second conveyance path.



188 third conponent feeding device and held by a third placenent head is
pl aced on the third board located in the third placenent position (FB), by
means of the third placenent head; a fourth nmounting unit, which is
provided with a fourth |oader that is arranged in the fourth conponent
mounting work area, for positioning ajgk holding a third board on which a
conponent is to be placed in a fourth pre-placenent standby position

| ocated abpong A Eompdhesdnueyabirg paystedi ¢bepensifigom the third conveyance
path inside the fourth conmponent nmounting work area, a fourth board

conveying and 5 helidisRg diidde iy ROSE Li@0LNg qmrd Jrol th ngrbbgde@amtihn a
fourth placenent position where the board i1s conveyed beyond the fourth

- ol t iti i di ion, th
P ondor Tor bocriiteds hatang ek h° FrEHRAien far PELLRR: Sibhett

unl oader Tor positioning I"di ng oard in a f pl acement

standby positjon wher t he i s, conveyed heyond the fourth placenent
posi tion m?%n%h%gc%HSEyﬁﬁga ggﬁigtPBH,o%hg%& ﬁqggémﬁﬁﬂﬁﬂﬂeﬁﬁuﬁoﬁéf%n from
a fourth conponent feeding device and held by a fourth | acenent head is
pl aced on"?hRE R&EEA h(Hbhr d2andcat e@eFANEhECFGHENNT Pralteien? Okt i dFE2 by
means of the fourth placement head; a downstreamside connective conveyance
unit (CC2J202F hiladadi aget hetwoar pafrtem avlytdhredf tive fHAi¥idiRBoad®®, the
second unl oader, and the bypass conveyance unit and | oadi ng 189
upstream-side component mounting work area (200) and do not

overlap each other, for positioning and holding a first
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 Dboard in a first placement
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 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 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 is provided with a

second loader (L) that is arranged in the second component



a board into either one of the third | oader and the fourth |oader; a
downstream si de detection device for detecting the presence or absence of a
board in the first | oader, the second unloader, the third unl oader, the
third board conveying and holding unit, the fourth | oader, the fourth

board conveying and holding unit, and 4§ bypass conveyance unit (BPA); an
upstream side control section for executing control so that, w th highest
order of pountihy giveln taxreai t HeO2a, sfate posihichimp koar dhexdshg ia both
either one of the first and second | oaders and the board conveyi ng and

hol ding enittsyeaeed )t hen | RRISK ar Rnplodlediti Mt shpBo heated @xists in
both the bypass conveyance unit (BPA), the third or fourth | oader, and the

board conygyj Aol diang yni eedi.ng ;the def 505t LRe HWRRsS
conveyancggﬁgﬁg %ﬁ% &ﬁfﬂ! trﬁpn%§?§%§%egggggé%ﬁor#?9 g?Sen to the oth%r, on
basis of detection signals fromt stre si de, detection

%%ﬂ?

S he .up dg Vi nd the
downst r eafif§PBE F&EG GHeQ?E%,dé%gnggtigg%%% E%e FﬁéSFOaceggég%%%gding
to the order of priority by the upstreamside connective conVﬁ%igce uni t
(cd), anBathpiasideatdei gemrnch SBREESTE SAWE NS HHK 1354 br dr the
second | oader or the bypass conveyance unit (BPA) according to a next order
of priorisgcondbberdd sdrymddddbyandeholpsng edmisi dd)cdiechevet tomveYance
unit (CCl) into the 190 | oader with no board or the bypass conveyance unit
(BPA) ; and holding the board in a second 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 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) is 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 1is roughly
parallel to a first mounting conveyance path comprised of
the first loader, the first board conveying and holding
unit, and the first wunloader 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 a downstreamside control section for executing control so that, with
hi ghest order of priority given to a state in which no board exists in both
either one of the third and fourth | oaders and the board conveyi ng and
hol di ng unit succeeding the | oader on basis of detection signal fromthe
downstream si de detection device, a boggfl is fed to the |oader relevant to
the highest order of priority by the ownst ream si de connective conveyance
unit (CC2), andn iupstredmisiddl wbhabcpdvboarchvweisice i nanihe (ddl)d foader or
the fourth | oader according to a next order of priority, a board is |oaded

by the downghh88MaSiHER rEONRRE s Y &YRNRGR: Ui fst ((&Zdet Ntehé heetonder
with no board, and executing control so that, with the highest order of

priority givan, tq,a §g%égxgkgswgbﬁge?apg@rqng{i§§§ABQ both either |oader and

t he board™ "conveyi ng I'ng uni ocated on an upstream side of the

| oader, board i | oaded f h | pad t | t
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i ve conveyance u
(CC2), and, in a state in which a board exists in the firé: u Ioadg or the
second unP5&EERCEr O h@bsppsss ebnieyBAgEdunit EBBA)I H&Rbr di%i¢'Sto atnext
order of priority, the board is unloaded fromthe unloader with the board
or the byfasstcdmanhneenvaying BRAY wialdirne wohtd theweseFanse loader,
downst ream si de connective conveyance unit (CC2). 191 6. A conponent
mount i ng shet emcasicclmamt ¢onedpimy 5andf apflHéngc amirti,siaryl atkecbybabgpass
conveyance unit (BPB)

conveyance unit (BPA);

a third mounting unit (101), 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
obtained by dividing a downstream-side component mounting
work area and do not overlap each other, for positioning and
holding a third board (2) 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
mounting work area, a third board conveying and holding unit
for positioning and holding the board in a third placement
position where the board is conveyed beyond the third
pre-placement standby position in a conveyance direction,
and a third unloader (U) for positioning and holding the
board in a third post placement standby position where the

board is conveyed beyond the third placement position in the

conveyance direction, wherein a component that is fed from a



which is roughly parallel to a third nounting conveyance path conprised of
the third | oader, the third board conveying and holding unit, and the third
unl oader and a fourth nmounting conveyance path conprised of the fourth

| oader, the fourth board conveying and holding unit, and the fourth

unl oader and arranged independently of 44de third nounting conveyance path
and the fourth nounting conveyance path, and wherein the downstreantside
control sekira@ncédpdhenunfeadsntheecbaard ana daded Hyr amtthierd ipkdcemémtader or
the second unl oader toward the second bypass conveyance unit (BP) and

| oads theh@é)@rﬂsuﬁhgégédoﬁr@ﬁbt{E‘BiPMDB§§rQOIDM@é{@@§einUﬂhé ¢BPydi nto the
third | oader or the fourth |oader. 7. A conponent nounting system as cl ai ned

in claim el SO 4,51 NgR)a HebRam 5 d& Recend rgongeLtdént
conveyanc l%ﬁ%#éﬁ &3 q%fhﬁnﬂggéfng he SOard ¥r0n1any oﬁe g? the third
unl oader, thg,fourth unl oader, and the second bypass conveyance unit; a
domnstreaﬂ?% tle second detection device (DL) for detecting presence or

absence of a board in the third 192 unl oader, the thiyd board copveyi hg and
hol di ng unit, ®h&OUFbhr FRUBRLBZdENL ty h&PEGH: E&&V&O@‘é’n\?@ﬁfhga a‘ﬂ%lu I di ng
unit, and the second bypass conveyance unit (BPA); and a downstream side
second cohea@trsddtdtonie3omyrdnged extdcuthfg fvmttol copreRant oW & Hed
hi ghest order of

work area, for positioning and holding a third board on

which a component is to be placed in a fourth pre-placement
standby position located along a fourth conveyance path
different from the third conveyance path inside the fourth
component mounting work area, a fourth board conveying and
holding unit for positioning and 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 boérd in a fourth post-placement standby position where
the board is conveyed 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
fourﬁh placement position, by means of the fourth placement
head;

a downstream-side connective conveyance unit (CC2) for
unloading the board from any one of the first unloader, the

second unloader, and the bypass conveyance unit and loading



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
hol di ng unit succeedi ng the unloader on basis of a detection signal from
the downstream side second detection device, the board is unloaded from
the unl oader relevant to the highest oyger of priority by the

downst ream si de second connective conveyance unit (CC3) and, in a state in
whi ch a baabdaexi sitrscd neitieer t bhedodnltadethord t heafleur eindurtiteadfountht he
second bypass conveyance unit (BPB) according to the next order of

priority, 1bhgeboard is unloaded fromthe unl oader with the board or the
second bypass conveyance unit (BPB) with the board toward the

downstream si dg Sf&gf%f@%ﬂ-e&f& € 4R QRNGYANCE DL (£d13) deBech in@mPORENt

nounting system a med in claim7, erein, with the highest order of

priority given to a state in_ which board .exi i A h eco bypass
conveyanc reﬁﬁPFe(éﬁé)aéﬁangﬁtH%# SHZb%?r?héj¥i?§§ andggécéhg%ﬁ%Voa ers 193
and the first or second board conveyiqg and_hol di ng unit ucc edén% %he

unl oader BRCHASI s W oadgerectith stighsf fHBAP2ERE: do 2tBnd
detection device, the downstream side second control section further

unl oads thenvpwand fanshm bhédipgond Bypathe cdpuaydncoades  (BPB) fereWant to
t he hi ghest order of priority by the downstream side second connective
conveyancboanit coB@@ying and holding unit, and the bypass conveyance

unit (BPA);

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 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 and holding unit
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 1loaders according 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 conveyance unit (CCl) into the




ABSTRACT A first nounting unit (101) and a second nounting unit (102)
capabl e of perform ng conponent hol di ng, conponent recognition, and
conponent placenment for two boards (2a, 2b) independently of each other are
provi ded. A first conveyance path for |oading and unloading the first board
(2a) and a second conveyance path forqggpading and unl oadi ng the second
board (2b) are independently arranged.

loader with no board or the bypass conveyance unit (BPA);
and

a downstream-side control section for executing control
so that, with highest order of priority given to a state in
which no board exists in both either one of the third and
fourth loaders and the board conveying and holding unit
succeeding the loader on basis of detection signal from the
downstream-side detection device, a board 1is fed to the
loader relevant to the highest order of priority by the
downstream-side connective conveyance 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 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 conveyance unit (CC2), and, in a state in which a
board exists in the first unloader or the second unlcader 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

toward the downstream-side connective conveyance unit (CC2).
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6. A component mounting system as claimed in claim 5,
further comprising a second bypass conveyance unit (BPB),
which is roughly parallel to a third mounting conveyance
path comprised of the third 1loader, the third Dboard
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 wunloader 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 board unloaded from the bypass conveyance

unit (BP) into the third loader or the fourth loader.

7. A component mounting system as claimed in claim 6,
further comprising:

a downstream-side second connective conveyance unit
(CC3) for unloading the board from any one of the third
unloader, the fourth unloader, and the second bypass
conveyance unit;

a downstream-side second detection device (DL) for

detecting presence or absence of a board 1in the third
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unloader, the third board conveying and holding unit, the
fourth wunloader, 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 basis of a detection signal from the
downstream-side second detection device, the board 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).

8. A component mounting system as claimed in claim 7,
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
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and the first or second board conveying and holding unit
succeeding the unloader on basis of a 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 (BPB) relevant
to the highest order of priority by the downstream-side

second connective conveyance unit (CC3).
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ABSTRACT

A first mounting unit (101) and a second mounting unit
(102) capable of performing component holding, component
recognition, and component placement for twd boards (2a, 2b)
independently of each other are provided. A first conveyance
path for loading and unloading the first board (2a) and a
second conveyance path for loading and unloading the second

board (2b) are independently arranged.



